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Welcome to the 10th Annual Undergraduate Research Conference on Applied Computing (URC 
2018). The objective of this conference is to promote undergraduate research activity at educational 
institutions across the Arab world, 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 183 abstracts representing undergraduate student research 
projects from many universities in the Arab world. The topics covered reflect the multidisciplinary 
character and wide spectrum of emerging technologies. The research projects will be presented, in 
live demos, lightning and poster presentation styles, by undergraduate students from 22 educational 
institutions in 6 countries, namely: Egypt, Jordan, Kuwait, Palestine, Saudi Arabia, and the United 
Arab Emirates.

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

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. Thank you!

This conference would not have been possible without the great efforts made by the local 
arrangements and registration teams who work tirelessly to ensure everything is running smoothly, 
and for this we extend a heart-felt thank you to Muna Bader, Izzeddin Asad, Marwa AlHarbi, Dr. 
Huwida Said, Nagarajan Chandrashekaran, and Alia Sulaiman. We would also like to thank all the 
student volunteers from Zayed University.

Finally, we take this opportunity to thank Zayed University for hosting this conference.

We hope you will enjoy the conference and the lovely city of Dubai.

Message from

CONFERENCE CHAIRS

Dr. Andrew Marrington
Acting Dean, College of Tech Innovation
Zayed University, UAE 

Dr. Qusay H. Mahmoud
Conference Co-Chair
Univ. of Ontario Institute of Tech, Canada

Dr. May AlTaei
Conference Co-Chair

Zayed University,UAE



310th Annual Undergraduate Research Conference on Applied Computing
Zayed University April 25 – 26, 2018, Dubai, UAE

General Chair 
Andrew Marrington, Zayed University (UAE)

Conference Co-Chairs 
Qusay H. Mahmoud, University of Ontario Institute of Technology (Canada) 
May AlTaei, Zayed University (UAE)

Program Co-Chairs 
Omar AlFandi, Zayed University (UAE) 
Munir Majdalawieh, Zayed University (UAE) 
Anoud Bani-Hani, Zayed University (UAE)

Publicity Co-Chairs 
Emad Bataineh, Zayed University (UAE)
Abdallah Tubaishat, Zayed University (UAE)

Registration Co-Chairs 
Muna Bader, Zayed University (UAE) 
Izzeddin Asad, Zayed University (UAE) 
Marwa AlHarbi, Zayed University (UAE)

Awards Co-Chairs 
Mohammed Hussain, Zayed University (UAE)
Hussein Fakhry, Zayed University (UAE)

Local Arrangements Co-Chairs 
Huwida Said
Nagaraj Chandrashekaran
Alia Sulaiman

Technical Program Committee
Maysoon Abulkhair, King Abdulaziz University (KSA)  
Ehsan Ahmad, Saudi Electronic University (KSA)  
Nedaa Al-Barghuthi, Higher Colleges of Technology (UAE)  
Ahmad T. Al-Taani, Yarmouk University (Jordan)  
Akbar Badhusha, University of Buraimi (Oman)  
Mohammad Hamdan, Heriot Watt University (UAE)  
Kauser Hameed, King Faisal University (KSA)  
Asad Khattak, Zayed University (UAE)  
Zuhaira Muhammad Zain, Princess Nourah Bint Abdulrahman University (KSA)  
Vinod Pangracious, American University in Dubai (UAE)  
Tanzila Saba, Prince Sultan University (KSA)  
Huwida Said, Zayed University (UAE)  
Wafaa Shalash, King Abdulaziz University (KSA)  
Abdallah Tubaishat, Zayed University (UAE)  
Imran Usman, Saudi Electronic University (KSA)  
Jalila Zouhair, Prince Sultan University (KSA) 

URC 2018
ORGANIZING COMMITTEE



4 10th Annual Undergraduate Research Conference on Applied Computing
Zayed University April 25 – 26, 2018, Dubai, UAE

Virtual Reality Learning Environment 

Linah Ali Abu-Hajar, Sara Esam Morci, Eman Junid Bakri
King Faisal University, Al-Ahsaa, Kingdom of Saudi Arabia 

Supervised by 
Dr. Noor Zaman 

ABSTRACT

Education is the key to bright future and thriving successful society. Education enriched by adopting scientific approaches at all 
stages, one of those is the Virtual Reality (VR) technology. Based on the proven theory that “Tell me and I forget, teach me and I may 
remember, involve me and I learn”. It is always important to grab the difficult educational concepts and logic to achieve the real 
essences of education such as learn faster, decide better and remember longer. Human nature, learning capabilities, and perceiving 
power are completely different among different students at each stage. In addition, wrong imagination leads to misconception 
and useless understanding. From instructor side, also consider the high-consumed time of teaching and learning. A detailed 
survey-based study indicates that the 86.6% student’s perception of conceptual-based lectures understanding is varied due to 
their own assumptions. VR technology can satisfy the purpose and provide a perfect solution for both issues of understanding 
and efficient utilization of time, which can boost the standards of education at all stages. VR world is full of successful projects and 
experiences which done previously to support educational purposes like SCeTGo, Nearpod, MAXWELLVU and many others. Most of 
these projects were too specific to a specific field like physics, mathematics or specific toward the focused region of usage, which 
they probably cover Europe or North and South America regions. This project will introduce the VR approach in education more 
widely mainly in the Middle East region, covering a wide collection of areas and topics that focus more on course(s), which requires 
real tours to the intended area to get understood perfectly. This project initially chose the Mobile Computing undergraduate 
course as a case study. Since most of the concepts of this course need visualization or assumptions for students such as Satellite 
communication, Base station, Mobile Switching Center, FDMA spectrum or Handoff concepts etc. they are not easy to understand 
on assumption basis. Virtual Reality Learning Environment (VRLE) is the simulated world in which students get engaged and 
interact more with the lecture concepts. In addition, VRLE encourages communication between students and teachers with the 
ability to find persuasive answers to their queries. From a usage perspective, VRLE is divided into two basic sides: instructor side, 
and student side. The instructor side representing a well-organized user interface divided into weeks, where each week is divided 
into lectures and each lecture inside has the list of concepts belong to, with the ability to switch easily from lecture to another 
smoothly. By choosing the preferred lecture, the instructor will be able to watch what student currently see, control the reloading 
and pausing of student scene, and change the settings like light and sound levels accordingly. The student side representing what 
is currently running in the headset as the VR learning model that student gets engaged in, learn from, and interact with smoothly 
(Figure 1).

Figure 1: Instructor side showing a student view.
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D2D Delivery MobApp: An Advanced Door-to-Door 
Delivery Mobile Application

Mohammed Ben Rshed, Khalid AlDosari, 
Abdulrahman Basuliman, and Mohammed Alamri

College of Computing and Informatics
Saudi Electronic University, Riyadh, Kingdom of Saudi Arabia

Supervised by
Dr. Samer Atawneh

ABSTRACT

The idea of Door-to-Door Delivery MobApp (in short, D2D Delivery MobApp) is to integrate the features of different types of deliv-
ery services in one spot. The application serves individuals whom would like to receive commercial or personal products to their 
doorstep. Customers whom would like to send products from one place to another will have it done with a finger click. The current 
delivery services’ limitation includes; delivery of food only, or delivery of grocery purchases only, and some provide online chauf-
feur service specialty, while the large delivery corporation requires customers attendance to their physical branches for national 
and international delivery process. These were just examples of limitations that D2D Delivery MobApp is eliminating. 

The revaluation of smartphones and MobApps with embedded GPS sensor, besides the expansion of the Internet technology 
with the help of high data transferring speed, the telecommunication and people interaction have become much easier. When 
customers inquire a package delivery through the D2D Delivery MobApp, they will have to download the app via Google Play 
Store. Upon installation of the MobApp, customers are required to register for the service to obtain authority on creating a new 
delivery request. During the registration, the customers add their names, home addresses, and contact details. The MobApp sends 
auto-generated SMS with activation code for the customer to use upon first registration and for every new MobApp installation. 
Accordingly, customers can initiate a delivery request when logged in to their account, and they can update or cancel an existed 
request prior to being executed.  

The proposed D2D Delivery MobApp establishes a tracking system to enable the customers to track their shipments during the 
delivery process. Additionally, the proposed application sends a notification of confirmation for every customer request of a new 
delivery, updating an existed delivery order or for canceling the request. When a shipment successfully performed, either the 
customer chooses to pay in cash at the time of delivery or online via a credit card once the delivery request is carried out. Finally, 
customers have the leverage to access historical records of their account and evaluate each completed delivery service.

The D2D Delivery MobApp was built to operate on Android operation system using java programing language and developed via 
Android Studio. The utilized database is NoSQL database management system hosted by firebase real-time database. The develop-
ment of the app is about to be finalized and then linked to the database to perform the required function and integrity tests. The 
process of operating and monitoring the system and delivery requests will be done by the App administration whom will review 
orders, process them and assign an employee to carry on the delivery process. The customers feedback and update through the 
App is reviewed and processed by App admin staff.

People of Saudi Arabia and the Arab Gulf countries have been involved in more daily life commitments than before, which lead 
to time constraint; as a result, the people demand of online services has increased. The intelligent lifestyle of the 21st century is 
dramatically accelerating toward more digitized processes of all live aspects, thus D2D Delivery MobApp will positively participate 
in providing user-oriented systemized delivery process. The proposed D2D Delivery MobApp will strive to be a leading delivery 
system that guarantees fast and costless service among its competitors. The MobApp provides its users a safe delivery process. The 
initial target is to provide domestic delivery chain within Saudi Arabia, initially via Android OS, then apple IOS and web-based sys-
tems. At further stage and based on the customers’ demand, D2D Delivery will seek an opportunity to breach regional and global 
delivery chain from and to Saudi Arabia.
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Location-Based Augmented Reality 
Application for Jeddah Waterfront

Boshra Muthaffar, Doaa AlHajjaji, Wedyan Bahomied, Wejdan Bin Mahfouz

Supervised by
Dr.Mounira Taileb

King Abdulaziz University, Jeddah, Saudi Arabia

ABSTRACT

Jeddah is the second largest city in Saudi Arabia and its sea port is the largest one in the Red Sea, Jeddah is also the commercial 
capital city of Saudi Arabia and the gateway for the holy cities of Makkah and Medina. For all these reasons, millions of tourists 
come to Jeddah every year from inside and outside the kingdom. 

There are many attractions in the city of Jeddah and one of the most important is Jeddah corniche, it is a 30km coastal resort area 
along the red sea, it is divided into 3 branches: the north coast, the south coast, and Obhur Bay.
The aim of the corniche project is to be a place for locals and tourists to discover Jeddah, have fun and see the beautiful architectures 
and pieces of art that Arabs and National artists made.

With the renewal of the north corniche (Jeddah Waterfront Project) and its large surface of 730000 m² and 4.5 km long, it will be 
difficult to identify and locate all its facilities even with the illustrative signs distributed around or by asking pedestrians. The lack 
of information is due to the following:

• Difficult to remember the location of all places.

•  Difficult to localize the nearest facility (charging point, restroom, swimming pools, etc.).

• User may get lost and doesn’t find guidance.

For our senior project we propose to implement a location-based augmented reality application for new Jeddah Waterfront to 
clarify and facilitate the access to various locations in Jeddah waterfront.
Jeddah Waterfront application is an Android application that aims to clarify and facilitate access to different places and facilities in 
Jeddah waterfront using augmented reality technology, the application architecture is illustrated in Figure 1, and it is expected to 
deliver the following features: 

• Classifying places (e.g. restaurants, cafes, playground etc.)

• Ability to search for the desired place. - Finding the shortest path to the destination. 

• Display information about the focused object (e.g. information about an architecture). 

• Allow users to rate facilities and services. 

• Allow users to add facilities to their favorite list.

The proposed application is an ongoing project, the main features have been implemented: live view, map view and the general 
forms. Developers are working on the implementation of the remaining features (events feed page, rating a service and add 
to favorite the services provided by the new waterfront). In the future, developers plan to expand the area covered by the AR 
application and go beyond the surface of Jeddah Waterfront. Historical places in Jeddah and other touristic places will be added. 
The aim is to offer to tourists an application that facilitate the navigation in Jeddah and encourage tourism in Jeddah.

Figure1 : Application architecture
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Examining Best Practices for Simulating Social Interaction 
in Educational Software for Children with Autism 

Fatima Al-Harbi(1,2), Hana Aljaberi(1)

Supervised by:
(1) Zayed University, Abu Dhabi, UAE, 

(2) Trinity College, Dublin, Ireland

ABSTRACT

Autism is described as a complex spectrum disorder of the brain. This disorder affects an increasing number of children 
today in a variety of ways. However, the focus of this paper is centered around Autism’s effects on children’s education. It 
is difficult for children with Autism to learn new skills in general. Therefore, this has a profound impact on not only their 
social development but their educational development as well. Since Autism is a spectrum of disorders, two children with 
Autism will often not present with the same symptoms, meaning their ways of learning are often unique and must be tailored 
according to each child’s individual needs. Therefore, educational systems are attempting to isolate Autistic children and 
educate them by utilizing technology instead. This has its benefits and its risks. Since it is easy to personalize a technology to 
fit the child’s learning needs and the child can learn faster because they have problems communicating with people, relying 
on technology has proven non-beneficial for some children.  Conversely, authentic experiences play an imperative role in 
helping students construct real understandings of topics learned, and part of that authenticity is the social interaction and 
collaboration that happen during the learning process in a physical classroom setting.  Therefore, it puts forth a question of 
whether preserving this authenticity is a challenge for virtual educational technologies: How does the absence of a physical 
environment and physical interactions that facilitate social learning impact the learning process?  In addition, if it does, then 
how do we design technologies that compensate for this issue and still create equitable experiences. Surveys and interviews 
carried out at Autistic centers in Abu Dhabi, giving us a chance to meet with experts currently in the field. We established that 
although technology has proven to show enhancements in children’s education in previous literature, it couldn’t ignore the 
fact that immersion in a physical environment plays a large role in developing mental maturity for autistic children. 
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Developing Interactive Literacy in Autistic Children Education with 
the use of Augmented Reality 

Amna K. Almarzooqi(1), Samia Alameri(1), Shuroq Binfara(1)

Supervised by: 
Fatima Al-Harbi(1,2), Hana Aljaberi(1)

(1) Zayed University, Abu Dhabi, UAE, 
(2) Trinity College, Dublin, Ireland

ABSTRACT

Emerging technologies can improve autistic children’s communication, assist in the development of their social skills, and enhance 
their ability to learn. There is emerging research that suggests children with autism respond better to colorful and interactive images 
and videos rather than regular illustrations. They are better at attracting and sustaining their attention. Therefore, developing 
visual literacy is the best approach when it comes to content creation for autistic children. One example is the use of assistive 
wearables like smart glasses, which use augmented reality apps to guide autistic children on learning to communicate socially and 
emotionally with the surrounding physical environment. Moreover, it improves their comprehension, attentiveness and classroom 
behavior.  In this survey, we established that visual literacy is helpful for autistic children, because it allows a creative way to attract 
them and help them focus more on the subject matter (or “learning materials”). In addition, it supports receptive language skills, 
which is the ability to understand what is said or written. For example is the smart glasses technology with educational apps 
would facilitate a more effective means of learning and memorization of important learning material that would be a dramatic 
improvement to just reading and passing over slides. Interactive pictures and apps are more fun, flexible, and engaging. A higher 
level of engagement could also encourage other aspects of brain development, perhaps even tapping into creativity centers and 
bolstering more synaptic connections. This could improve associations with learning material to real-life scenarios, which would be 
beneficial to the child in the future. The wireless communication technology could also improve audio skills. It could help autistic 
children distinguish between particular sounds and improve their awareness of real-world noises.  The objective is for autistic 
children to interact more with other people. Using such technological advances can help autistic children be less stressed and this 
will allow them to participate in activities with a calm mood. In addition, people must refrain from treating autistic children in a way 
that hinders their intellectual and emotional development. Their social learning depends on their ability to practice the concepts 
learned in the classroom, publicly.
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A Critical Examination of Pedagogical Challenges in Designing Good 
LMS to Support Educators in Managing Autistic Students

Meera Alkindi(1), Nouf Alkalbani(1), Sara Al-Dhaheri(1)

Supervised by: 
Fatima Al-Harbi(1,2), Hana Aljaberi(1)

(1) Zayed University, Abu Dhabi, UAE, 
(2) Trinity College, Dublin, Ireland

ABSTRACT

Learning Management Systems (LMS) is a platform that provides a collection of tools that is meant to help educators with managing 
their classrooms and tracking student’s progress. For example, it automates gradebook, assignment, tests, and announcement 
systems. We leant in this work, that incorporating technology into education was very effective in helping educators automate 
tasks such as gradebook, assignment, and announcement systems. In addition, it ensures a cohesive user experience for students 
and improves the pace of their learning process. In general, the challenge in designing LMS is approaching them from a purely 
technical perspective as software solutions for a software problem. Nevertheless, this approach is problematic. To design good 
LMS, we need to have an understanding of the pedagogy behind them. We need to understand the student user and the learning 
behaviors they engage in, more specifically those that autistic students present in regular classroom settings. We need to design 
LMS in a way that helps the learning process while providing a system that helps the educator manage such cases.   Strategic 
partners are vital for the advancement of LMS. Such partners include: students, academic staff, teachers, programming engineers, 
academic institutions and caregivers. Additionally, a well-thought-out plan incorporates empathy and collaboration amongst 
partners in order to efficiently and effectively proceed with the venture. This is necessary to achieve change to LMS.  By utilizing 
questionnaires, we were able to determine topics of concern in a highly efficient and individualized manner to support UAE autistic 
students.
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A Tool for Evaluating Online Breast Cancer 
Information Quality: Fuzzy VIKOR Approach

Areej Alakooz, Modhi Alrashdan, Maha Alsalman, Anfal Almesheqeh,
 Albandry bin Rubaian, and Shrouq Albalawi

Princess Nourah bint Abdulrahman University, Riyadh, Saudi Arabia

Supervised by: 
Dr. Zuhaira Muhammad Zain

ABSTRACT

Breast cancer is the most common cancer in women around the world. Patients progressively 
use the Internet for breast cancer information. Nonetheless, the quality of the information 
is disputed. It will becoming worse if requested information goes wrong, then it inclines to 
have poor consequences on the general public. Evaluating the quality of internet breast 
cancer information is typically challenging yet a rational and systematic approach can be 
useful in assessing the quality of the information they provide to public.

       
Various studies had been conducted in assessing the 
quality of online health information. Most of them came 
out with the evaluation criteria and frameworks for 
evaluating the quality of online health information. Multi-criteria decision making (MCDM) has 
been adopted in numerous of the frameworks in dealing with complex decision making problems. 
Fuzzy logic has been extended to almost all MCDM techniques to deal with imprecise or subjective 
data in our natural language expression of thoughts and judgements. The fuzzy VIKOR method 
was introduced to solve MCDM problems that had conflicting and non-commensurable criteria. 
Although it is a well-known approach and worked satisfactorily in various application field, it is 
considered complex to be applied manually.  

      

The purpose of this project is to develop a tool for evaluating the quality of internet breast cancer information by using fuzzy VIKOR 
approach where linguistic variables are applied to solve the uncertainties and subjectivities in experts decision making. This tool 
is a mobile application to demonstrate how online breast cancer information providers could be ranked on fifteen established 
criteria (refer to Figure 1). The criteria were grouped into four main clusters, credibility, content, design, and security. A set of 
alternatives will be rated for their weight and score by invited decision makers; any experts from oncology specialist, medical 
practitioners, information security specialist, and web designer specialist. The tool will computerize the calculation of S, R, and Q 
indexes based on the weights and scores for each alternative on the fifteen criteria. The alternatives will be ranked by the three 
indexes. The smaller the index, the higher the quality. An evaluation has been conducted on the four popular online information 
of breast cancer providers in Saudi Arabia; Zahra, Siemens Healthineers, Ministry of Health (MOH), and Alamoudi Breast Center. 
Alexa was used in searching for the four popular websites on breast cancer. The result shows that MOH has the highest quality of 
breast cancer information.

The major contribution of this tool is it can automate the complex fuzzy VIKOR calculation. Besides, it benefits breast cancer 
patients know which websites have the mandate and the competence to educate the public on breast cancer issues. Moreover, it 
helps them in their resolve to ensure the quality of breast cancer information on the internet. 
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The Impact of Augmented and Virtual Reality in Education

Nada Altair, Nada Abu-Raida, Alaa Alrahman Barakat 
Prince Sultan University, Riyadh, Saudi Arabia

Supervised by: 
Ms.Jalila Zouhair

ABSTRACT

The purpose of this study is to identify one of the most popular technologies which are Virtual reality (VR) and Augmented reality 
(AR). Their impacts have spread widely to cover so many fields including science, entertainment, medicine, engineering, education, 
training and many other fields. These technologies have served people in achieving their goals and in easing their lifes as well. AR 
and VR technologies had started their active implementation few years ago and are evolving nowadays in a revolutionary manner 
in a way that makes human perception that VR and AR will shape our future and will be based on these technologies. Although, 
VR and AR are similar in serving the customers in many various fields, their delivery methods significantly differ. For instance, VR 
immerses the user with virtual pictures by making them feel like they are experiencing the simulated reality, mainly by stimulating 
the user senses in specific visions and hearing. On the other hand, AR works on mixing up digital components with the real world 
ones in such a way that these components enhance one another, but can also be differentiated easily. VR and AR have been shown 
many influential effects on people’s life and success in leaving a very remarkable impression in many fields especially, in education. 
Using VR and AR in education helps many people from different ages to have better knowledge about things they are studying 
about. Making visual representations for the subject explained for students also helps them in linking theoretical information 
with the practical one that should be demonstrated to fill up the complete vision of the information taken. Moreover, AR and VR 
had been implemented in many educational fields which is further discussed in this research such as in medical education, civil 
engineering, and educational trainings. 

As a result, the effects of Virtual reality (VR) and Augmented reality (AR) has been identified. Their impacts have spread widely to 
cover so many fields including science, entertainment, medicine, engineering, education, training and many other fields. These 
technologies have served people in achieving their goals and in easing their lives as well. AR and VR technologies had started 
their active implementation a few years ago and are evolving nowadays in a revolutionary manner in a way that makes VR and 
AR perceived by humans shaping our future. Although VR and AR are similar in serving the customers in many various fields, their 
delivery methods significantly differ. For instance, VR immerses the user with virtual pictures by making them feel like they are 
experiencing the simulated reality, mainly by stimulating the user senses in specific visions and hearing. On the other hand, AR 
works on mixing up digital components with the real world in such a way that these components enhance one another, but can 
also be differentiated easily. VR and AR have been shown many influential effects on people’s life and success in leaving a very 
remarkable impression in many fields especially, in education. As a result, using VR and AR in education helps many people from 
different ages to have better knowledge about things they are studying. Making visual representations for the subject explained 
for students also helps them in linking theoretical information with the practical one that should be demonstrated to fill up the 
complete vision of the information taken. Moreover, AR and VR have been implemented in many educational fields which are 
further discussed in this research such as in medical education, civil engineering, and educational training. 



12 10th Annual Undergraduate Research Conference on Applied Computing
Zayed University April 25 – 26, 2018, Dubai, UAE

PLP Therapy: Signal processing and Augmented
Reality Mobile Application for Phantom Limb Pain Therapy 

Nouf AlGhamdi, Basaiel AlGhamdi, Raghad AlAmoudi, Reem AlZharani

Supervised by: 
 Dr. Maysoon Abulkhair

King Abdulaziz University, Jeddah, Saudi Arabia

ABSTRACT
Phantom limb pain/sensation is a severe chronic pain/feeling in the missing body part for those who lost their limbs due to an 
accident or disease. Studies indicate that approximately 85% of individual with an amputation experience, reported that pain 
constantly exists, and it includes symptoms ranging from tingling and itching to burning and aching, and the measure of pain was 
painful. A differ treatments developed for relieving the Phantom Limb Pain include visual imagery therapy, traditional mirror box 
therapy and recently, Virtual Reality and Augmented Reality therapies that rely on animated 3D model of the virtual limb.

The PLP Therapy project involves visualize the missing limb by integrating technology to develop a novel Mobile Application that 
creates a 3D model of the person’s limb and immerse it in the interactive environment in the real-time, hoping to be considered as 
new integration that relief phantom limb pain; in an easy and new way of treatment with high availability and lower cost.

Figure 1: Architectural diagram of the proposed solution

(A) Detects muscles signals that control the amputated limb read by EMG Sensor that connected with the EMG Electrodes. 
Then transferring the EMG pattern recognition via Arduino board to process and analyze data that predicts the 
intended motion. Before doing the Digital Signal Processing (DSP), convert the EMG pattern recognition result from 
its analog form to the digital form to be able to processed. Then classify the result to decide the movements.

(B) Detects the marked wrist using Vuforia tool in Unity software and augmented with the pre-built 3D model of the 
phantom limb, introducing the movement replication by combining the results of muscles detection with the 
augmented limb in real-time.

The PLP Therapy mobile application is developed in android platform using Android Studio, and for the data exchange phpMyAdmin 
web server and MySQL will be used. 
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Astronomy Interactive Learning 
System using Virtual Reality

Bashayer Alharbi, Eman Alzahrani, Ayah Maghrabi, Arwa Bashanfar
King Abdulaziz University, Jeddah, Saudi Arabia

Supervised by 
Dr. Saoucene Mahfoudh

ABSTRACT

Students are recently facing many difficulties during all stages of learning, from elementary to higher education. Some subjects 
are sometimes difficult to understand. Eventually, students end by memorizing the material without comprehension. Moreover, 
they may get bored easily and that will lead to the loss of their attention in class. On another hand, some courses depend on 
imagination just like astronomy. The current learning tools to teach astronomy are classic tools like board, projector, globe of 
earth model, etc. These methods do not describe the reality of astronomy in a good way. In fact, many people do not have any 
knowledge about astronomy because they think it is unimportant and hard to imagine.

This project can be considered under educational entertainment area. The target is to make the learning enjoyable to facilitate 
the assimilation of difficult concepts in class. The idea of the project is to use the Virtual Reality (VR) technology to aid students to 
understand difficult concepts. We aim the Astronomy as a specific area in our project by building a virtual environment in which 
student can travel in the solar system and learn about its celestial objects. Moreover, focus on the earth by providing details of its 
geography and geology specificities. Our solution provides an interesting and interactive learning material for students. 

        
   Figure 1: Result of clicking on the planet using finger                                                    Figure 2: Screenshot from the details of the earth.

Hence, our target is to create an astronomy VR environment that provides the following:

• Let the student takes a virtual trip around different celestial objects of the solar system. 

• Show information of each planets as shown in figure 1.

• Explain spatial geography and geology of the earth in details as shown in figure 2.

• Interact with the environment by using hands, which increases the interaction with the system.

Figure 3: High-level architecture
The project will be developed in Unity3D using C# and finalized as an Oculus Rift application running on Windows platform. As 
shown in figure 3, the Oculus Rift headset is supported with body tracking sensors to track the user body movements. Moreover, 
the Leap Motion controller is attached on the headset, to track hands movements to do specific action according to the type of 
gesture.
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ABSTRACT

Pain has always been a concern for healthcare institutions. The most important step into pain management is to detect and 
analyze the level of pain. This paper proposes a full design of fuzzy logic based pain intensity classification and monitoring 
system. Our system contains four parameters measured from the human body (skin conductance, heart rate, pupil dilation and 
electroencephalography (EEG) power signals). These parameters are proved to be effective indicators of pain in many previous 
researches. For the skin conductance (SC) and the heart rate (HR) we used Cassylab software [1] with two sensors to detect the SC in 
μsemins and the HR in beat/min. For the pupil dilation we used small size camera with a 48-LED infrared illuminator board placed 
around the lens. We built a Matlab code that can track the pupil to calculate the average of its diameter. The EEG power signals 
were detected by using MUSE headband [2] and Emotiv system [3]. However, after collecting data from the four parameters, it will 
act as inputs for the fuzzy logic processing unit. The fuzzy logic processing unit was built in Matlab by using fuzzy logic toolbox 
and constructed rules based on the input data. The processing unit will process the data and will assign the level of pain with the 
ranges: No pain (from 0 to 2), low pain (from 2 to 4), moderate (from 4 to 6), moderate high (from 6 to 8) and high (from 8 to 10).   

Fig. 1  Pain intensity detector system block diagram

The fuzzy logic based system makes the pain assessment more efficient in many aspects such as: time, effort, cost and accuracy. 
Insufficient pain assessment can lead to severe issues with significant physiological and psychological consequences. For example, 
it will give rise to increase the healthcare resources and cost. This system can be also used for infants, babies, speech-impaired and 
critically ill patients where communication is complex. The present tools of pain assessment depend on self-assessment by using 
visual analogue scale and multidimensional pain inventory. The observation becomes more critical when verbal communication 
is not possible. Therefore, other methods are used such as: facial expressions, change in the routine behavior patterns, and mental 
status. However, there might be considerable shortcomings of the use of these methods. They may be unreliable since they are 
influenced by psychological factors. Our system is designed to get over all these accuracy issues.

[1] CASSY Lab software for recording and evaluating measurement data acquired using the CASSY family.
[2] Muse is a wearable brain sensing headband. The device measures brain activity via 4 electroencephalography (EEG) sensors.
[3] Emotiv Systems Developing brain–computer interfaces based on electroencephalography (EEG) technology.
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ABSTRACT

Many people use the gas cylinder in cook, industries, medical supply, etc. However, using this gas cylinder may cause many 
problems such as a sudden gas outage or more dangerous the gas leakage. To deal with the gas outage people try to keep an extra 
cylinder of gas in their home or their work. On the other hand, the gas leakage may be very dangerous and can cause disasters. In 
our project, we aim these two problems caused by a gas cylinder. Our target is to provide an application that permits to the user to 
detect the gas leakage and to know in real time the residual amount of gas in the cylinder.

Our solution consists of a mobile application connected with two sensors placed on the gas cylinder:

•  The outage sensor is used to check the amount of gas in the gas cylinder. 

•   The leakage sensor is used to check the gas leakage. 

The application is connected to these two sensors via Wi-Fi connection. Hence, the user can check the cylinder’s status at any time.

The user can create his own account and optionally he can update his information directly after account creation or later. Then, the 
user can update the cylinder list by adding a cylinder connected to the sensors or delete an added cylinder whenever he wants. 
The outage sensor permits to send an alert to the user if the amount of gas in the cylinder is lower than a threshold. Moreover, 
based on the amount of gas consumed provided by this sensor, the application can provide gas consumption statistics and the 
remaining time before the gas outage.   

In another hand, the leakage sensor sends an alert to the user when a gas leakage is detected. In this case, the application provides 
to the user security instructions that should be followed when a gas leakage occurs, and the number of civil defense is displayed. 
Moreover, the user can lock and unlock the cylinder remotely using the application.

GCMS can be used by the user for his gas cylinders at home or by professional user that uses gas cylinders as restaurants, hospitals, 
etc. This application permits to save time by avoiding sudden gas outage especially for critical professions that depends on the gas, 
it reduces the cost and space of keeping backup cylinders and it provides a safe use of gas cylinder by detecting any gas leakage.
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ABSTRACT

The goal of this paper is to propose TiMELY which is a solution for course equivalency process that meets the technology pathway 
of 2030 Vision in automation by reducing manual transactions and achieving interconnection between government systems if 
applied to universities. Course equivalency process is an essential assessment of educational credential when transferring from 
either university or country to another. This process is considered as one of the most challenges that an under or post-graduate 
student faces when transferring to another university. There is just chaos regarding the way the equivalency process is conducted 
and administrated. Because the process is not automated (done manually), its success depends on the person in charge and com-
mittee’s skills and knowledge of the program requirements plus the keywords recorded for the course contents. Therefore, it is a 
time-wasting for all users, error-prone and hard to track the required time for the process to be completed or the accepted number 
of transferred credits. More complexities exist in the process due to language context. For example, in the Arab world, the official 
course catalog, the credential, and the transcript documents are written either in Arabic or English. Thus, considering the course 
equivalency process, it varies by discipline, institution, region, and country. Furthermore, the process is date-specific and depends 
on when the course was taken. Therefore, many prestigious universities propose systems to automate this process such as McGill 
University, Washington University, and Iowa State University. They all share the same concept in equalizing the course base on their 
database, and they are limited to specific regions or universities. For our region, we developed a new system called TiMELY to solve 
all issues using data mining methodologies.

TiMELY, as described in the diagram below, is a text-mining-based course equivalency web-application that equalizes electronical-
ly the courses, which have been taken by a student previously in another faculty or university. TiMELY uses text mining technique 
to compare the description of the courses, which is added by system’s managers. Then, keywords will be extracted from the course 
description found out in both languages: English and Arabic. So that, TiMELY will support the student’s decision in counting the 
hour’s credit that left if he/she decide to transfer from his/her faculty, college, or major. To automate the equivalency process, we 
tested three different algorithms which are Word CoOccurrence, Retina Library, TFIDF and experiment them by using 100 data sets. 
The comparison was based on the measurement of the precision, recall, and F1-score.  The result showed that word co-occurrence 
algorithm has the highest precision and recall results for both Arabic and English. The Keyword extraction using Word Co-occur-
rence algorithm is used to extract the frequent terms and measure linguistic relations between words. The frequent terms have a 
substantial meaning if it frequently appears with a subgroup of terms. This algorithm uses χ2−measure, indexing, Summarization, 
and clustering techniques. One of the most critical advantages of this algorithm is to concentrate on short contexts which fit the 
purpose of this project.



1710th Annual Undergraduate Research Conference on Applied Computing
Zayed University April 25 – 26, 2018, Dubai, UAE

Reducing Inspection Time of Coordinate 
Measuring Machine using Computer Algorithm  

Mohammed A. Abduljabbar, Yasir A. Elbashier, Sami M. Salem, Juwayni Lucman
Mechanical Engineering Dept., UAE University., AlAin, UAE

Supervisor: 
Aiman Ziout

ABSTRACT
Advanced technologies such as the  Coordinate Measuring Machine CMM are used to fulfill the increasing demand for accurate and 
precise dimensional measurements. CMM measuring consumes valuable time to operate on a work-piece. There is an opportunity 
to reduce the inspection time by following an optimal sequence of inspection points. The following research question is the core 
of our research project. “What is the optimal (shortest path) for taking measurements of a manufactured part using CMM?” 
In this research, we developed a method (Climbing Method) that avoids possible collisions during the inspection time and utilizes 
the Simulated Annealing (SA) algorithm to select the shortest path without an operator’s intervention which can be applied to the 
Coordinate Measuring Machine (CMM).

The optimal path can be found by the employment of the SA algorithm which will reduce the operation time of the machine 
significantly. This is a crucial point when considering the large amount of products which are required to be measured. This will, in 
turn, save the companies that use the CMM large sums of money.

The program is divided in two parts. First, using the SA algorithm, we generated the minimal path by considering the coordinates 
of the points which need to be measured or visited in the product. Second, the program will follow the specified path and will 
avoid any obstacles by using the climbing method. The combination of the SA and the climbing method in one program can offer 
a huge advantage to the industry. This is because available programs focus on building a good program for collision avoidance 
without considering the optimal path generation.

Figure1: The optimal free collision path.

In one of our examples, the program was assigned 10 points (from P1 to P10) from the user and used the SA to generate an optimal 
path between them. The optimal path from SA algorithm was found to be: P1 à P2 à P7 à P10 à P3 à P5 à P6 à P9 à P4 à P8. After 
generating the optimal path, the program checked if there were intersections along the path between the probe and the columns 
of the object, and thereafter generated the collision free path as shown in figure 1.  

In conclusion, the program developed in this research has the potential to be implemented in the industry. The initial results in 
the simulation showed promising results by reducing the total distance of the inspection. In addition, with more development, 
the program could be implemented on real-life Coordinate Measuring Machine. Therefore, industries such the aerospace benefit 
significantly from the program.   
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ABSTRACT

According to TheGoodBody Article, 1.5 Billion people around the world suffer from chronic pain. Chronic pain is defined as pain 
that lasts more than 6 months. Although many pain relief solutions such as medications or therapies are commonly used to reduce 
pain, there are still significant knowledge gaps that exist in pain relief methods in this part of the world. Many existing solutions are 
not being implemented due to limited knowledge on the practices. In order to fill these gaps, we decided to design a device that 
can provide pain relief for users suffering from chronic pain.  
 
Our device, is a non- invasive and drug free pain relief device that 
utilizes electrotherapy similar to a Transcutaneous Electric Nerve 
Stimulation (TENS) unit. It sends electric pulses to the body’s sensory 
nerves providing overall pain relief for users all while remaining 
localized on the leg. It works using two methods: one method 
creates a natural hormone releasing response such as endorphins 
and encephalins; these hormones are the body’s natural way of 
relieving pain. The second method is the gate control method, 
where the pulses reach the spine’s neural network and act like a 
gate that opens and closes to prevent pain signals from reaching 
the brain. Currently, one device on the market, Quell, functions 
similarly to our device.

We named our project ÚLEVA, which translates to the word “relief” in Czech. 
We were able to successfully design the ÚLEVA system with the option of 
adjusting the intensity of the pulses by controlling the circuit’s output through 
the phone application. The one hour controlled therapy time was set to prevent 
overuse of the device and is displayed on the application. The pulse sensor was 
interfaced with the Arduino microcontroller and application as an extra feature 
to track the user’s pulse at the calf and display the readings on the application. 
The obtained results were calibrated to accurately display pulse readings from 
the calf location. The remaining tasks consist of powering the device through 
piezoelectricity, which allows the user to charge the device through footsteps. 
The battery will be added as a backup for stationary patients whom cannot 
charge the device through movement. Our immediate goal for the future is 
utilizing telemedicine where data can be sent remotely to a doctor through 
the application. Figure 1 demonstrates the system’s block diagram and Figure 2 
displays the therapy page of the ÚLEVA application.

Figure 2: Therapy Page of the ÚLEVA Application

Figure 1: System Block Diagram
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ABSTRACT

Medical curricula in the foundation years focus on teaching students symptoms and diseases. Students in the Faculty of Medicine 
at King Abdulaziz University (KAU) in Jeddah, Saudi Arabia concentrate on preclinical studies in the third year. Data collected on 
these students in the fall of academic year 2017-18 show that the methods of teaching and assessing students in the physiology of 
the endocrine system module are problematic. Typically, symptoms and diseases are presented in a narrative format, with limited 
visuals. Indeed, students rely on e-learning sources through the internet especially on videos and photos as an external resource 
for study, which is difficult to find for specific content.

Medical students acquire their knowledge and skills by exploring the clinical environment and interacting with clinicians and 
patients in various contexts. However, such exposure is usually limited by time constraints as well as the unpredictability of having 
access to patients with certain diseases. To overcome these hurdles and avoid unnecessary risks related to real patients, those 
training in the healthcare field can interact with virtual patients in prearranged situations. The existing e-learning systems provide 
materials to all users as one target audience, irrespective of their background, interests, and objectives. These systems also tend to 
provide all users with a single learning method, which can negatively impact the achievement of learning outcomes. However, few 
systems have concentrated on the preclinical medical student.

Therefore, the main objective of this project is to improve the diagnostic skills of medical students by developing an adaptive 
e-learning system named “GAMICAL” which can adapt and control the student learning knowledge, during the simulation of the 
endocrine physiology module. GAMICAL presents medical cases, symptoms and scenarios in a visual form (animation, photos). 
Theses medical cases presented to learners as training questions cover eight content areas. Each content area contains knowledge 
items in the form of multiple-choice questions with four choices. The answer choices of the question (whether correct or incorrect) 
will be related either to a content or a sub-content area. These knowledge items have been classified according to a constructivist 
approach, which is also based on the adaptive parameter (Prior knowledge), into three levels (Easy, Intermediate, and Advanced). 
Before beginning the learning activities, the system will give the learners pre-assessment to determine their prior knowledge 
of the content of the endocrine module. After determining student level, GAMICAL will keep track the student performance in 
each content area. GAMICAL integrate the gamification features with the learning activity to increase student engagement and 
motivation during the learning process. Gamification features such as progress bar, coins, and buying question hints are presented 
in GAMICAL to make the environment more motivating.



20 10th Annual Undergraduate Research Conference on Applied Computing
Zayed University April 25 – 26, 2018, Dubai, UAE

Detection of Unsatisfied Customers for 
Call Centers using AI Cloud Services

Lamees Abdullah, Reem Sulaiman, Salma Ali
IMAMU, Riyadh, SA

ABSTRACT

Many companies offer support for their products and services using multiple channels such as websites and/or phone 
support. Offering phone support is very tricky as it requires training and monitors human agents to ensure the best supporting 
experience and to increase customers’ satisfaction.

Typically, quality monitoring is done by supervisors, randomly intercepting live calls or reviewing prerecorded calls, and this 
is time consuming and un-scalable task as the supervisor may miss many calls where the customers are unsatisfied for some 
reason or another.

This project aims to automate the detection of unsatisfied customers, by recording their calls through Asterisk server, later 
transfer the calls to IBM Watson speech to text an AI cloud service that converts the speech or audio files into written text, 
later the IBM Watson service called tone analyzer will analyze the emotions of callers from the text, finally the system will be 
altering call centers’ supervisors to potential issues.
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ABSTRACT

Several studies have revealed that dust particles in outdoors have a negative influence on human health [1][2]. The death rate 
caused by respiratory diseases increased recently according to the ministry of health in the kingdom of Saudi Arabia, which it 
is affected by dust storms, the number of dust storms occurred in 2016 reached 113 times according to the General Authority 
for Statistics in a kingdom of Saudi Arabia [3]. Dust especially, at homes could affect our health conditions and cause allergies 
or asthma also; it could cause damage to devices and furniture. Regarding these problems, we introduced a smart, low-cost and 
energy saved dust sensor detection system that works on closing home’s windows when the system that detects dust particles 
outdoor. Our system was constructed by taking advantage of Smart Homes concept.  Smart Homes is an application of internet of 
things (IoT) technology which it is a group of networked objects like computers, sensors, mobile phone via internet. The objects of 
IoT designed to communicate with a person or other objects. This project uses a dust sensor (GP2Y1010AU0F) -which detects dust 
particles- to send the dust particles density in air to a binary classifier (decision-tree classifier) that it had been previously trained 
on more than 200 experiments on real time weather in controlled environment and more than 300 experiments in uncontrolled 
environment, taking into consideration the effect of other factors which it is temperature and humidity, the output of the classifier 
should be “yes” if dust density in air may lead to a dust storm, and “no” otherwise.  The dust sensor is connected to Arduino chip 
(Uno) which receives the output from the classifier and close the smart home windows if the classifier output=”yes”. Windows 
are connected to a servo motor (DC-servo) that rotates 360 degrees to lift the window up and down. If the window closed, the 
user will receive a notification on his smartphone through a mobile application that is developed on Android OS Using android 
studio platform. The application is also connected to Arduino chip (Yun) to allow the user to open/close the window manually if 
he wanted to which helps the disabled and elderly users to control the home windows from their smartphones. A prototype made 
of wood is provided to allow users and developers to test the system in simulated experiments. The system should be effective in 
terms of preventing health problems caused by dust particles reaching a high density inside the house. This system will reduce the 
dust effects on human’s health by keeping air dust-free to some extent and will save time and effort of cleaning homes after any 
dust storm.
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ABSTRACT

Mobile applications (apps) have become increasingly prevalent, as they provide timely and user-friendly services such as shopping, 
instant messaging, travel, and gaming in context and on-demand. 

The project aims to facilitate the shopping process for users in terms of information and prices, and generate a comparison as well 
as knowing the total value of the shopping basket, taking into consideration the Value Added Tax (VAT) that has been introduced 
by the GCC countries. This project also facilitates the products display for shop owners and provides easy access to customers.
The project is an application running on Android devices that enables users to manage their purchase and identify products. 
Shop owners can also display their products and offers that they have to customers. App uses a remote Database (MySQL) on 
Linux server, so the users (customer-merchant) need an internet connection to use the app. Figure 1 below summarizes the work 
structure of our project.

Figure 1. work structure of our project

Linux hosting has been booked with excellent specification for the use of database management system phpMyAdmin and MySQL 
database. Also, we reserved domain for the project (www.seu-it.com) and has been linked to hosting. This project stands out for its 
ease of use and simplicity, no waiting time for loading images or displaying information is required. Some of the result pages are 
displayed in Figure 2. 

Figure 2. Some result pages
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ABSTRACT

The use of technology is increasing nowadays especially by 
new organizations. On the other hand, most governments 
and legal offices still do not use technology to implement 
simple things such as signing a document because they still 
rely on face-to-face to ensure the authenticity of the signatory 
and trust documents that are signed as a hardcopy.  Several 
challenges may come while signing documents online 
such as, how to authenticate the signing parties and how 
to ensure that signing parties will not deny their signatures 
in future.  This project aims to promote the integration of 
biometrics with the handwritten signature and the use of 
AES encryption and PDF417 barcode due to their ability to 
reduce security risks that impact the documents that are 
signed as a hardcopy. The proposed framework mainly focus 
on designing an effective and secure framework that ensures 
authentication and non-repudiation which will let remote 
parties secure the process of signing documents especially 
legal confidential documents. It allows remote electronic 
signature. Furthermore, provides support for the legal validity 
of the remotely electronic signature, and non-repudiation so 
that participating parties do not deny their signatures.  Secure 
Sign helps users to sign a document and share it with others. 
The system provides a variety of functions for three primary 
users: admin, users, and non-enrolled users. Each user must 
pass through the following stages as shown in Figure 1:

●  Enrollment:   

The admin enrolls user by providing all the required information including their fingerprint and signature image by using existing 
technologies.

● At Sender Side:   
The user uploads a document and attaches his fingerprint and signature image to send it to the desired individuals. Thereafter, 
before sending the document to the desired signatories or recipients, the system will check if the fingerprint and signature image 
that user has added match his stored template. 

● Process:

The fingerprint and signature raw data will be encrypted using AES algorithm. Then a unique barcode will be generated by 
the owner of the document and attached at the bottom of the document. The barcode encodes the document’s ID and the 
timestamp beside the user’s encrypted raw data. 

● At Receiver Side:

The barcode reader makes the process of data decoding. Then the user’s raw data will be decrypted followed by the verification 
process where the major functionality of the system is taking place. As signatory can’t deny that he signs the document. On the 
other hand, the receiver will be able to verify and make sure that no one has manipulated the document.

Finally, all the functionalities in “Enrollment” and “At sender side” stages have been successfully implemented, but some 
functionalities from “Process” and “At Receiver Side” stages are still in progress.

Figure 1: Overall Picture of Secure Sign Framework. 
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ABSTRACT

Nowadays, people’s lives are packed with business and hectic schedules. Most 
people rush around to accomplish their tasks on time; sometimes, people do not 
pay attention to how fast they are driving. The results are excessive speed, reckless 
driving, and the ignorance of some people about the risks of speed, not to mention 
property damage. Also, such driving habits have an impact on health and have cost 
lives. Despite existing systems and solutions, there are some limitations, including 
the systems installed merely on big highways to detect vehicle speeds at a specific 
point. Some drivers also use several ways to avoid citations for traffic violations, 
such as covering a vehicle’s license plate and reducing vehicle speed when they 
know a speed enforcement system is in force. Consequently, such traffic systems 
cannot issue a speed violation for them. 

To address this issue, we present an automatic speed violation detection system 
consisting of hardware and software components that work and connect using 
the Internet of Things, which provides efficiency and connectivity to ensure that 
information is available as needed, see figure 1. This system employs a hardware 
that can be integrated into any vehicle to detect its speed by using a global system 
for mobile communication networks and a global positioning system to cover and 
connect almost all country areas. This hardware operates accurately and efficiently; 
once the vehicle exceeds the speed limit for a period of time, the system will issue a 
violation and send the securely stored violation information to a shared database. In 
addition, to keep the vehicle owner aware, it will send text messages to the vehicle’s 
owner that also contain violation information.

Moreover, this system can interact with a vehicle owner through a RecoRide mobile 
application that enables the vehicle owner to view his/her violations and pay for 
them. However, this system also provides a website to allow a police officer to 
inquire about violations and delete violations for some situations with evidence in 
cases such as if the vehicle were stolen or in emergencies. 

 This project prototyping is made by a network of Arduino kits installed in a smart 
robot car that uses Infrared Speed Sensor Module to monitor the speed and 
Color Recognition Sensor Detector Module to detect the color which represents 
the speed limit for the road.  Once the smart robot car exceeds the road speed 
limit for a short period of time (i.e., five seconds), the violation will be issued and 
broadcasted to Web server using WiFi Module. The violation details will be stored 
in the RecoRide database and the vehicle owner will be notified about the violation 
by a text message. RecoRide Web application is implemented using Apache Web 
Server, MySQL, and PHP while the mobile application is developed to run on an 
android device. 

 

Figure 1. RecoRide Framework
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ABSTRACT

Cerebral palsy (CP) is a disability caused by brain damage that restricts normal movement and coordination. Each year, 10,000 
children in the U.S. are diagnosed with CP. It happens before or during a baby’s birth, or during the first 3 to 5 years of a child’s life. 
A child with a CP will likely to show signs of physical impairment. However, the type of movement dysfunction and the extent of 
impairment, will vary from one individual to another. It can affect muscles, arms, legs, and even the face and a person’s ability to 
control them. 

Treatment for CP includes physical therapy (PT) and medicines, which can help control some of the symptoms of CP and prevent 
complications. PT is an important treatment that begins soon after a child is diagnosed to encourage a child to increase movements 
by presenting interesting activities. Most children who suffer from CP usually find their physical therapy routine boring and painful. 
Physical therapists are trying different techniques and strategies to make these rehabilitative exercises amusing for the children.

The main objective of this work is to make the therapy sessions and rehabilitation exercises more appealing, fun and less painful 
yet still in a therapeutic and effective manner. Taking into consideration this objective, the IM application simulates physical 
therapy exercises into a VR-game that will be based on the intensive model therapy which is the most common program for the 
most CP cases. The game is designed as a galaxy theme with many levels, each level will be based on different therapeutic exercise, 
the player has to record a score by collecting stars and building spaceships with some certain movements such as: walking and 
jumping to win the game.

The contribution of this project is the development of game-based application that adjusts the rehabilitation exercises with an 
effective and interesting way.

Prototype of the game interfaces:
 

Figure 1, is a graphical representation of the concept for the galaxy themed VR game that simulates the rehabilitation exercises. 
This VR-game is developed based on the unity engine and android studio with c# programming language on the Android platform 
mobile device integrated with the VR headset.
 

Figure 1: Architectural diagram of the IM VR-game
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ABSTRACT

In today’s busy, stressed and scheduled life, people are suffering from lots of diseases and unfortunately are forgetting their 
medication time and amount. Therefore, in this project, we propose the idea of an Automatic Medicine Reminder namely AMR 
that helps patients in taking their medications at the correct time and in the correct amount, and hence may reduce the time to 
recover from their diseases. 

AMR is an Android based application that first oblige a user to create his/her own medical profile that includes all the user medical 
history (blood type, weight, height, previous diseases, medicines allergy). AMR app is scalable, it has a feature that allow a user to 
create a medical profile for other family members. This scalability feature can help a user to use one app for several family members 
which in turn helps in taking care of kids, parents, friends, etc.

After creating the medical history, a user enters the medicines that he/she currently should take with the correct amount and time. 
AMR app supports also the ease of use feature by allowing a user to scan his medicine and it will be automatically recognized by the 
dogman algorithms embedded to our app. Since our app is connected with a database contains all the available medicines, upon 
recognition the medicine, a drop-down list will appear for selecting the correct dose and medication time. Then, the medicine will 
be added automatically to the user medical profile. AMR app will work as a background process to remind patients of medication 
time and amount. In other words, AMR is simply an extraction of the doctors’ prescriptions. Several kinds of notifications will be 
appeared to patients in order to remind him such as it’s time to take your medications/refill your prescription, or it is time for a 
scheduled procedure.

AMR app is designed to assist those who forget sometimes, or may have obstacles/impairments in life that can be overcome by this 
reminder assistance. Therefore, reminders are simply a voice, text, video or other message type to a person’s device with an option 
to confirm the reminder. The app can be set so that if no response is given, it will follow a standard protocol contact option – Call a 
designated family member, pharmacy, doctor, emergency services, or a programmed device (portable pillbox/container or “Home 
base”) to alarm. Several types of reminders are supported by AMR app. The Voice Message (VM) is an automated voice, or family 
member voice that reminds the patient of taking their medicine. The Text Message (TM) is text that appears on the users’ mobile 
screen. Video Message (VM) is a computer generated, actor video, or family member video for reminding/explaining medication 
intake. Vibration is another type of supported notification.  Another assistance supported by our app such as displaying the picture 
of pill, picture of pill on pillbox/container or (Superimposed coding, Colors, Braille), dose amount, dose requirements i.e., with 
water, before/after meals, before bedtime, etc., and dose procedures.
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ABSTRACT

Nowadays, one of the most popular method in alternative medicine is known as Iridology. Iridology is alternative medicine for 
predicting human health condition through film/digital iris image. It uses iris images to diagnosis of human organ/body condition. 
Iris is a pigmented, round, contractile membrane of the eye, suspended between the cornea and lens and perforated by the pupil. 
Researchers believe that iris of eye is a window of current condition of human. Iris surface is like a map, which divided into several 
segments. Each segment represented or related to inner organ in a body system or a human body. Iris analysis in traditional 
manner is done by placing and projecting the iris image on Iris Chart.

Currently, people give more attention to mobile device, thus merits and roles of the mobile device is very important including to 
the future of healthcare services such as analyzing iris image to predict the health condition. In this project, we propose a mobile 
app namely IRIS app. The app aims at utilizing the iridology medicine technology to predict the user health condition via analyzing 
the user iris image. 

Users can self-examine their condition routinely, before meet their doctor in a hospital center which may long distance from their 
home. Thus, expectation to promote health awareness with slogan “prevention is better than cure” would be fulfilled. Our app will 
use the image processing technique to analysis the eyes of the user and predicate his/her health state.

There are three main tasks to develop IRIS app through digital eye image as shown in the figure, the eye image acquisition, 
the eye image processing to get boundary of iris and pupil, and specific area that depicted on Iris Chart, and the detection of 
diseases through pattern matching between the observed set of iris images.

Figure 1. The process of disease detection through eye image

The eye “image processing” obtains the Region of Interest (ROI) eye iris that represents the specific state of body/organ system. 
It consists of several processes: pre-processing, edge detection, determination of the iris and pupil radius, and the process of 
mapping the Iris Chart. This process includes a separation the iris image with its background. The original image will be scaled 
down to reduce the computational process in finding the radius of the iris and pupil, while determining the ROI on iris image will 
use the original image size. The purpose of pre-processing is to simplify the process of edge detection and radius determination 
of iris and pupil on the eye image. The next step is to convert the image to gray scale. Canny edge detection is used for detecting 
the marking contour on the eye image. Last step of the eye image processing is to find the central point and radius of the iris and 
pupil. Our app will use Backpropagation Neural Network to analyze the texture of the iris image. The output is used in Artificial 
Neural Network (ANN) to perform learning and prediction processes. 



28 10th Annual Undergraduate Research Conference on Applied Computing
Zayed University April 25 – 26, 2018, Dubai, UAE

A Web Based Diagnoses System with an Arabic Interface

Diaa Saabneh, Loai Lahlouh
Palestine Technical University, Tulkarm, Palestine

Supervised by: 
Eman Daraghmi

ABSTRACT

Nowadays, computer-based methods play a key role in improving the quality of medical services. Artificial Intelligence (AI) is the 
area of computer science focusing on creating machines that can engage on behaviors that humans consider intelligent. One of 
the most important areas of Artificial Intelligence (AI) is an Expert System (ES). An expert system (ES) is defined as a knowledge 
based system that is a computer program that uses knowledge and inference procedures to solve problems that are ordinarily 
solved through human expertise. The main components of an ES are: a) knowledge base, b) inference engine, c) user interface. 
There are many applications of expert systems such as diagnosis, design, planning, financial decision making etc. The most 
important application of expert systems is diagnosis tools and systems. These tools are used in detection, diagnosing symptoms 
and treatment diseases. 

Several web based expert systems for symptom diagnosing are now available, such as Medical Diagnose, WebMD, online checkup, 
ME Doctor. We noticed that the majority of the available tools are designed with an English interface. There are few tools designed 
with Arabic interface with less quality in comparison with the English tools. 

Therefore, our goal in this project is to develop a web-based, with Arabic interface expert system namely “MDP”. Our project aims at 
integrating all the techniques that an intelligent doctor may use in diagnosis a patient in one expert tool. The user can interact with 
our proposed tool to diagnose a certain medical problem. Our expert system can store heuristic knowledge which in turn helps in 
achieving better results. The expert systems facilitate human knowledge or expertise for medical therapy. MDP is an expert system 
which is use for simplifying the task of doctors. It is a system that checks a patient at initial level and suggests the possible diseases. 
It starts with allowing the patient to select the body parts in which he/she has pain. It also asks about symptoms to the patient, 
if the system is able to name the disease then it provide the name and the corresponding medicines. The system recommends a 
suitable medicine since the MDP is connected with a database containing all the patient medical history. If the system is not sure 
enough, it asks some queries to the patients. If it is still not sure, then it will recommend some tests to the patient. On the basis of 
available cumulative information, the system will display the name and the prescribed medicines of the disease. Our contribution 
is not only simplifies task of the doctors but also helps the patients by providing initial medicines for small diseases in emergency.
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ABSTRACT

MEDIAPEDIA is an Android application which provides a proficient and 
easy way to helps the users track medical products, acquire their price, and 
locate their points of sale. This application aims to improve the consumer 
expediency and accessibility, by saving effort, money, and time while 
searching the information and provide the opportunity to chat to get 
answers regarding their inquiries. 

MEDIPEDIA, can be considered as a search engine where you can search for 
medicine by typing its name in the search box, clicking the search button 
and the following results will appear: (Content’s Name, Image, Description 
(About), Alternative, Point of sale, Location (on the map), and Commentary 
section.

Some of the MEDIPEDIA other features are:
“Direct Message service” where the user can talk directly to pharmacists to 
answer his\her questions.
“Rate Us” where the user can rate the app.

The user interface of each functionality is straightforward and simple, with 
standard knowledge, the users can utilize the software 
functionality and its full potential easily. The access to the application 
requires a secured account. In MEDIPEDIA, we used high-            scurity standers 
by requesting specified requirements, such as user password must contain 
numbers and letters and at least six characters, sign out automatically if it 
user were inactive for long period of time. 

There are four primary users:
 System Administrator (Admin), Guest, Basic users, privilege users: 

• System Administrator has the authority to edit contents through 
the database and delete contents through the application, give 
users privileges. Also, he supports requests to solve end-user 
technical issues through emails with third-party email provider 
such as Gmail.

• Guest users allowed to access the app contents and only read these contents.

• Basic users able to access the app by signing up, they can write a comment and start a “direct message chat” with 
privileged users. In addition, they have the ability to set the account by having many options such as change password, 
email and edit profile.

• Privileges users (pharmacist), plus the Basic users’ privileges, they are responsible for add and edit content as well as 
answer basic users’ inquiries.
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ABSTRACT

Throughout this generation, a remarkable enhancement is perceived in all aspects of technology. Continuous development has 
benefited especially in the field of medicine, e.g. artificial legs and hand replacement. But for blind people the artificial retina is still 
under development. The Invisible Touch project takes into consideration the modifications to the lifestyles of the handicapped, 
specifically the systems available to assist the visually-impaired. Studying existing navigation systems for the blind, it was apparent 
that simple, yet efficient systems are not available for the majority. 

For the visually-impaired, existing navigation methods 
include white canes and guide dogs. However, neither 
method offers the necessary information for perception 
and motion control, such as distance and proximity. 
Canes have constraints including limitations in detecting 
distant obstacles, and guide dogs are expensive, require 
care, and suitable for a limited time. In the Middle East, 
the choice of guide dogs is eliminated as the majority 
of the population do not accommodate them. Other 
approaches and commercial solutions exist with certain 
advantages and drawbacks; most of which are either 
complex or operate with low accuracy.

After reviewing available approaches, a simple, more 
accurate construct of an obstacle detection and warning 
system was aspired. Ahead of designing this approach, 
the basic necessities were examined to the blind 
community. It was apparent that the visually-impaired 
depend on their auditory sense to distinguish sounds 
from their surroundings for navigation and detection 
of potentially dangerous situations. Thus, the Invisible 
Touch project had to be planned as an ears-free device. Moreover, it was recognized that the sense of touch is essential, as the 
palms and fingers have a high density of touch-sensitive nerves. For this project, it was attempted to adopt this idea by employing 
the concepts of haptic feedback on the fingers; using vibrations on one hand as warnings to the user. This leads to the notion of 
using a haptic glove; which employs a vibrio-tactile interface and allows some freedom in the utilized hand. This approach would 
extend the service of the system to include those who are both blind and deaf.

The device mainly employs a LIDAR (Light Detection and Ranging) sensor to detect surrounding obstacles. It directs information 
to the user through vibrations on each finger; representing far-left, left, center, right, and far-right obstacles, respectively. Other 
features of the device include the detection of concave obstacles (i.e. descending stairs and holes), sensing wet floors, GPS tracking, 
and identifying power consumption. 

Employing the technology of proximity sensors and haptic feedback, the Invisible Touch project proposes and implements 
an obstacle detection and warning system to aid the visually-impaired with their outdoor and indoor movement. It acts as an 
Electronic Travel Aid (ETA), offering a simple, yet smart and user-friendly electronic guidance to help them gain independent 
mobility of their everyday commutations.



3110th Annual Undergraduate Research Conference on Applied Computing
Zayed University April 25 – 26, 2018, Dubai, UAE

cQUAL: A Framework for Collaborative Quality Assurance and En-
hancement in Higher Education Institutes 

Abdullah Hassan, Fahad Almohammadi, Salem Aljahdali
College of Computing and Informatics,

Saudi Electronic University, Jeddah Male Campus, Saudi Arabia

Supervised by: 
Dr. Ehsan Ahmad

ABSTRACT

Modernization of existing educational infrastructure is one the core values of Vision 2030 of Saudi Arabia. Although, traditional 
lecture-based face-to-face learning paradigm is the base of Saudi universities but several higher education institutes (HEIs) have 
already started incorporating advance technologies in traditional pedagogical practices. National Commission for Academic 
Accreditation and Assessment (NCAAA) stipulates quality assurance and accreditation (QAA) standards for higher education 
programs and institutes. Figure 1 depicts the internal quality assurance planning and reporting cycle proposed by NCAAA. Saudi 
Electronic University (SEU), established in 2011, is the only HEI offering blending learning with distance education for all the courses 
in both the bachelors and masters programs in ten different branches across the Kingdom. 

Like other HEIs, SEU also creates and shares evidences (i.e., course specification (T6), course report (T5) etc.) to determine 
adequacy of the educational activities as part of annual quality reviews and performance monitoring. The inherent requirement 
for integrated access to (educational and) quality documents in blended learning environment at SEU, and the demand for cross-
institutional involvement makes quality reviewing and performance monitoring even more challenging. The ad-hoc manual and 
paper-based approach for conducting internal quality reviews and evidence-based self studies results in un-necessary time delays, 
incompleteness and inconsistency, increased faculty workload to ensure security,  and error slip through across multiple documents.  
To cope with these challenges we have developed a Collaborative Quality Assurance and Enhancement (cQUAL) framework (as 
shown in Figure 2)  for managing internal quality reviews and evidence-based self studies conducted at HEIs for compliance 
with NCAAA standards. cQUAL has been realized through state-of-the-art web development technologies connecting all the 
stakeholders (course instructors, course coordinators, and QA coordinator) to a centralized database.   

To facilitate decision making, cQUAL provides efficient data management based on the principle of separation-of-concerns. Course 
plans and reports are thoroughly reviewed to separate the most relevant sections for each stakeholder. Well-organized access 
to data with role-based user management further ensures effective communication among all stakeholders.  To solve the rework 
problem, and to control error slip through among the stakeholders, customized  data dashboards are provided to visualize the 
current status of the internal review process. Automatic report generation with useful infographics, to improve understandability of 
the quantitative data,  is also an important feature of our cQUAL framework.

Figure 2: cQUAL Context Diagram with Relevant StakeholdersFigure 1: Quality Assurance Planning and Review Cycle
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ABSTRACT

What has been trending in the world? How did it affect people? How the world views it? Is it positive? Is it negative? Or is it simply 
neutral?  To such questions and many others related to community issues, microblogging communication has been the tool used 
by people to answer such questions. According to Pak and Paroubek (2010), microblogs, which are relatively new phenomenon, 
may be considered as the most efficient vehicle for expressing personal opinion. Thus, they help us to know, via the Internet, 
opinions on various aspects of everyday life. We cannot ignore the importance of opinion mining nowadays. Via twitter, we can 
discover people’s opinion about a specific trend, working environment if they are looking for a job, obtaining people feedback on 
products, and recognizing cultures and traditions of a place.  For example, politicians can use Twitter during presidential election 
in a particular country, to know more about the political trends over the whole country.  Furthermore, tweets can evidently impact 
people’s attitudes towards an event, a situation, or a product.

Applying Natural Language Processing techniques such as Sentiment Analysis, and Named Entity Recognition can reveal the 
linguistics of tweets and whether they could have a positive or a negative impact. Through tweets, we can know if others are happy, 
for example, or sad; we can discover whether they are approve or against an event. This is what has been known as Sentiment 
Analysis. As for Named Entity Recognition, it can help us to detect the named entities in the tweets which can be name of people, 
organization, location, and other named entities that are related to particular trending event.

TweetLinguistic is a tool that help us to perform opinion mining in much easier way. It is a website that offer a search service 
over tweets. By applying NLP techniques, namely, Sentiment Analysis and Named Entity recognition, the tweets related to the 
search phrase are linguistically and statically analyzed; Sentiment Analysis classified each tweet as positive, negative, or neutral.  
Then, statistical figures are drawn from the classified tweets to discover the trending sentiment related to the search phrase. 
Moreover, the named entities in each tweet will be detected and classified as person, location, or organization.  Then, using Google 
Knowledge Graph, the relationships among the detected named entities are revealed. This is particularly useful to discover the 
named entities related to the negative or the positive trending tweets. Finally, by one click on an entity in the tweet, all related 
information will be represented in a creative infographic way. 
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ABSTRACT

Any emergency cases from a threat to health events require immediate support. For example, an old lady with heart problems that 
is experiencing a heart attack would need immediate medical assistance. In other situation, a child threatened on the street who is 
in danger of kidnapping need quick aid response. In dangerous or threatening situation an individual (such as a child, adult or old 
person) in any location is subject to get hurt or die in health cases where it is required to have an immediate response.

The purpose of this project is developing an Arabic phone application 
which facilitates the process of requesting help in an emergency 
event by only passing a small tag next to the mobile phone. Although 
there are several emergency phone applications in the market, many 
have proved to be inefficient in a real emergency situation. The 
reason is in case of an emergency the user is required pass many 
stages such as turn-on the phone, search for the app, and then 
request for help. Seeking for assistance should be a loud call that can 
be heard by anyone who can provide immediate support. Our target 
is to support people who can be under threat or danger while 
multitasking such as car driving to ensure safety as it is not safe to 
text and drive. The new Saudi Arabia rule, allowing women to drive a 
car had many women question safety situations. For this reason, we 
have analyzed Saudi women market on having a quick app that can 
support their driving safety (shown in figure A). One of our main 
goals by this application is to make Saudi women feel safer during their new car driving journy. Thus, we have integrated the use 
of NFC (near field communication) tags for more efficient use as it aids in requesting for help promptly. The process of requesting 
help will require fewer steps from the user thus shortening the time by select predefined options in  the app. The app options are: 
call the police, call one of the emergency contact lists or send a message to the emergency contact list embedded with the user 
location. All the option can be performed manually by opening the application and pressing the “help me” button or, by only 
passing the NFC tag on the phone. The phone app provides “find nearest” places that user may need to know either police station, 
gas station, hospital or car maintenance center thus saving the search effort and finding the closest to him. Also, the app allows the 
user to create an emergency contact list where the user chooses contacts from the family or friends to communicate with them 
when an emergency occurs so that communication with them will become simpler and does not require effort.

In this project, we discussed the issue of prompt response to an emergency or threatening events.
Also, how can a user call for help easily and quickly? As in an emergency, we need anyone who can assist.
A good idea can provide a handy emergency phone application. One application that allows the user to select an emergency list 
then they need to choose the wanted producers whenever there is an emergency, then the user will set these settings once. Also, 
through marrying two technologies, the phone application and NFC technology it provides us with a great supportive tool to skip 
several steps in an emergency.

In the end, we hope our idea will be clear and useful for users to be bigger than research.
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in danger of kidnapping need quick aid response. In dangerous or threatening situation an individual (such as a child, adult or old 
person) in any location is subject to get hurt or die in health cases where it is required to have an immediate response.
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event by only passing a small tag next to the mobile phone. Although 
there are several emergency phone applications in the market, many 
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help will require fewer steps from the user thus shortening the time by select predefined options in  the app. The app options are: 
call the police, call one of the emergency contact lists or send a message to the emergency contact list embedded with the user 
location. All the option can be performed manually by opening the application and pressing the “help me” button or, by only 
passing the NFC tag on the phone. The phone app provides “find nearest” places that user may need to know either police station, 
gas station, hospital or car maintenance center thus saving the search effort and finding the closest to him. Also, the app allows the 
user to create an emergency contact list where the user chooses contacts from the family or friends to communicate with them 
when an emergency occurs so that communication with them will become simpler and does not require effort.

In this project, we discussed the issue of prompt response to an emergency or threatening events.
Also, how can a user call for help easily and quickly? As in an emergency, we need anyone who can assist.
A good idea can provide a handy emergency phone application. One application that allows the user to select an emergency list 
then they need to choose the wanted producers whenever there is an emergency, then the user will set these settings once. Also, 
through marrying two technologies, the phone application and NFC technology it provides us with a great supportive tool to skip 
several steps in an emergency.

In the end, we hope our idea will be clear and useful for users to be bigger than research.

Figure A
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 ABSTRACT

Technology is very important in our life, and it is important that we invest this technology in our scientific and practical life. Since 
we are learning technology in universities, we must benefit from them in our academic life. When the classroom has many students, 
for example 100 students or more! It is very difficult to take attendance for them. In traditional method to take attendance, it takes a 
lot of time. Teacher and student may will late for the next lecture. Also sometimes teachers will feel bored to take the attendance for 
this big number of student. This may make students neglect the course, so the absence rate will increase. We have another problem 
like when teacher is absent for any reason, student need to know that before the starting of the class. 

We can reduce the time of taking attendance information and make easy communication between teacher and student by smart 
attendance application. It helps teachers to take attendance information for students in easy and fast with help of device that 
radiates Bluetooth Low Energy (BLE) called Beacon. Will be placed the Beacon inside each classroom and control the radiation of 
the signal depend on classroom size. Now both Teacher and Student can use the application. After admin, insert all information of 
Teacher, student, courses, classroom and ID of Beacon to the system. Teacher can set the period time of take attendance information 
from student in specific course, so when the time up the student who inside the classroom can open the application and select the 
course what he want to attend it and press MAKE ATTENDANCE button. System will verify for many thing that will provide accuracy 
and credibility of attendance information like the time and connection with beacon device and mac-address of the mobile.

Smart attendance application will provide easy communication and management for teacher and student as well. The teacher can 
see all attendance information for all courses at any time so he can see students who have a high absence rate. The teacher can 
also send a message to students in any particular course telling them important information such as the lecture has canceled. The 
student also can know his attendance information and he can provide excuse as a text or picture for lectures he has not attended 
it, so the teacher can then agree to the excuse or reject it.

We aims the smart attendance application will provide simplicity and accuracy to take attendance information for all student 
in the lecture synchronously. We aims the smart attendance application will provide simplicity and accuracy to take attendance 
information for all student in the lecture synchronously, easy communication between teacher and student and lower the cost by 
replacing printed papers and card sensors etc. 

Figure 1.2 Example of how BLE signal will radiateFigure 1.1   Project structure
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ABSTRACT

Voice pathology detection (VPD) can be done subjectively and objectively. In subjective evaluation, a medical professional detects 
the voice pathology by hearing the voice or observing the throat through laryngoscope. This evaluation varies from one person to 
another depending on the experience of the physician. On the other hand, objective evaluation is unbiased to human experience 
and can effectively assist the physician to get the right diagnosis. Therefore, there has been a growing interest in the objective 
analysis of voice to detect pathology. 

 The proposed system detects pathological voice by applying selected feature extraction techniques. The proposed system consists 
of three approaches that are based on the standard mechanism of automatic speech recognition (ASR) system. The approaches 
adopt both with and without feature selection method. Feature selection technique selects certain features of the extracted 
acoustic features from the speaker’s sustained vowel /a/. The general flow of the system is shown in Figure 1. In addition to the 
preprocessing stage that improves the system’s process, the standard mechanism of ASR has three main stages. The three stages 
are feature extraction, feature selection, and classification. Regarding feature extraction stage, Mel-frequency cepstral coefficients 
(MFCC) and Cepstral Peak Performance (CPP) are used. MFCC can produce 12 or 39 coefficients using a nonlinear frequency unit 
to simulate the human auditory system, while CPP is a cepstral feature that do not rely on time-based analysis. By combining the 
advantages and differences of these two-feature extraction techniques, the individual and the combined strength of the feature-
sets gives a strong voice pathology detection system. The selection of acoustic features was done using Mann Whitney u-test.

            

Figure 1:The flow diagram of an automatic system of voice pathology detection.

The research results are evaluated statistically by using the widespread performance measurement, namely, accuracy, sensitivity, 
specificity, Receiver Operating Characteristics (ROC), and Area under the ROC curve (AUC). The classification model is trained 
and tested using SVM classifier with 10-fold cross validation scheme. The recordings to test the system are sustained vowel /a/ 
phonation samples from Massachusetts Eye and Ear Infirmary (MEEI) database and Saarbrucken Voice Database (SVD) database.

   
The best result of the first approach is given using 39-MFCC coefficients. 12-MFCC and CPP are fused in the second approach to 
predict the pathological samples. The results were improved by the combination in the second approach. Lastly, the highest result 
was obtained by using the feature selection method, Mann Whitney u-test, reaching an accuracy of 99.54%.

Thus, the results were competitive with other previous researches when the last approach was applied, which is the most 
highlighted approach in the research.
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ABSTRACT

Twitter is one of the most popular social media applications with over 330 million monthly active users. People interact with 
each other and express their opinions and thoughts (sentiments) on a variety of issues such as products and services they used, 
social and political issues, etc. in Twitter. Analyzing the tweets and mentions containing the sentiments regarding an organization 
and its activities provides valuable knowledge on peoples’ perception about that organization. The analysis of people’s sentiment 
expressed in their tweets may provide direct and indirect feedback on the activities and valuable insights on the performance of 
an organization as well. 

In order analyze tweets about an organization and get insights, the Twitter network needs to be monitored continuously for 
relevant tweets, the expressed sentiments need to be identified, and aggregated results need to be presented to the management 
for their decision making. Clearly, all these tasks cannot be performed manually, and hence the requirement of an automated 
workflow is evident. In this project, we have developed an executive dashboard for real-time display of twitter sentiments powered 
by text mining algorithms. 

Twitter sentiment analysis is not entirely novel in the business world. But almost all the available systems are designed for English 
language only. Arabic language is particularly challenging for text mining and sentiment analysis community due to its high 
complexity. Working with Arabic tweets is even more complex as the nature of the language used in tweets is mostly informal, 
often using words that are not present in standard dictionaries and spellings that are not correct. Consequently, there are almost 
no production system for Arabic twitter sentiment analysis with a business executive friendly user interface and dashboard style 
visualization. Our application targets the need of twitter sentiment analysis for organizations in the Arab world. It features simple 
dashboards to visualize twitter sentiments in real-time. Figure 1 presents a screen capture of the developed dashboard showing 
the percentage of positive and negative tweets, historical trend, and most active users tweeting, and a short list of the latest 
relevant tweets. The overall design of our system is modular and based on open-source technologies for easy maintenance and 
enhancement. The system can be used for any business organizations, non-profit organizations such as universities, or even 
government entities. At present, the system is configured and demonstrated for use at Al Imam Mohammad ibn Saud Islamic 
University, KSA. 

                                           Figure 1 Dashboard of the Twitter sentiment monitoring system
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ABSTRACT

Lifestyle is the way of living of a person. It is an integrated model of activities of life whether 
it is a hobby, a type of sport, shopping or attending social events, in addition to interests in 
something such as eating, fashion, and others. Quantified-Self data is the concept of using 
technology to get information about a person’s lifestyle.

A person’s lifestyle can be understood to some extent through the data collected from both the 
smart phones and wearable device sensors of that person. These data can be a very rich source 
of knowledge regarding health issues of the individual, pattern of daily activities, hobbies 
and interests, etc. A collection of such data from individuals of a certain profession, locality, or 
culture can reveal useful and interesting traits bout that group. Unfortunately, at present there 
exist no such collection of data that is freely accessible to the research community. Moreover, 
there is no easy to use and opensource application available for mobile or wearable devices 
that will enable interested individuals to capture and share their own data.

In this project, we have developed a mobile app and a publicly accessible database on the cloud 
to collect raw data from the phone and wearable sensors of volunteers, such as, accelerometer 
data, GPS locations, Wi-Fi signal strengths etc. which can be utilized to understand how many 
hours a person sleeps, how much walk does a person do per day, the pattern of heartbeat, total 
commuting time per day, or even discover previously unknown interesting lifestyle patterns. 
Figure 1 presents the user interface of the developed mobile application. 

The application collects data from volunteers who are willing donate their personal information 
for the sake of research in the field of quantified self. To attain some level of privacy of the 
donors, the data is anonymized and no personally identifiable information is included in the 
datasets. The data is made available freely to the scientific community and anyone interested 
in analysis and knowledge extraction with regards to the lifestyle of an individual or a group 
of people. Presently, this project is focused on data collection from student volunteers using 
our mobile app. A demonstration analysis of the collected data to study student’s lifestyle is 
presented as well.

Figure 1 Application interface for selecting 
sensors.
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ABSTRACT

Nowadays, with the growth of online social networks, they have become a useful source for people to search for information, 
and to know what is happening around them. However, people today tend to have more social interactions online rather than 
offline, which proved to have many side effects on their wellbeing as addressed by sociologists. Pocator, is a location-based social 
networking mobile application, developed for the Android platform. It encourages users to interact offline with the use of their 
online presence, and discover what is happening around them. This is done by extracting social feeds from different online social 
networks, related to the place you are at to know what is happening, and discover trending places. This can be either posts by 
people at a certain area to get an idea of what they are thinking or doing, or posts about the area itself and what anyone is posting 
about it. This area/location can be any point-of-interest on the map, have it be a garden, restaurant, etc. These extracted posts can 
be displayed on a map, indicating where the buzz is at.

Mobile phones and their applications are powerful tools that we carry in our pockets, providing an essential ‘anytime, anyplace’ 
portal into the entire World Wide Web of knowledge. However, our excessive use of them has prevented us from experiencing daily 
social interactions offline. This was further impacted when social networks happened to be accessible between our hands anytime, 
and anywhere, making our communication mostly done virtually. We may not be able to control a new social structure that impos-
es itself. However, balance between communication in the virtual world and real world is certainly needed.

Current solutions consider the use of applications that offer voice/video call services such as YeeCall. People can communicate, 
post about social events, and plan to meet each other in real world through them. However, there is nothing that encourages 
them to keep making these offline interactions. Thus, Pocator adopts Gamification elements such as score points, where users 
compete to encourage their engagement in offline social activities via the application. People can share what activities they are 
doing in a certain points-of-interest, and nearby people can ask them to join in these activities face to face. It reduces the time and 
effort of searching for information about trending/near places from different online social networks. It uses the APIs of Twitter and 
Instagram to retrieve geo-tagged posts, making them all available in one place. It also allows people to discover trending places 
and posts about/from them, by using Google Maps API to get the set of points-of-interests.

The benefits of such a tool are endless; meeting new like-minded people, discussing online posts further offline, joining current 
activities, and to generally get a rich social experience out of their daily whereabouts. The below illustration shows a scenario where 
a group of people playing football happen to be missing one member. Another user can read their post, notify them through the 
app of his/her interest in joining them.
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ABSTRACT

This research involves discovering why “Intelligent Tutors” will be useful for students with autism. Intelligent. Tutors are software 
agents that use artificial intelligence to provide immediate and customized instructions to students while they are learning. 
Therefore, we explored metacognitive strategies for the development of artificial intelligence and educational psychology to 
enhance the learning process of autistic students.  For example, autistic students learn better through one-on-one teaching and 
feedback. That is because it is personalized and adaptive to each student needs and level of understanding. 

 However, it is not feasible to give every single autistic student a one-on-one teacher during his or her entire educational journey. In 
addition, it is difficult to train all educators to be equipped to deal with all of the different spectrums of the disorder. With intelligent 
tutors, we might be able to provide a solution to that. These systems should be data driven. For example, they collect data about 
how you learn and how you feel, in order to provide smart adaptive pedagogical decisions and individualized learning paths. 
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ABSTRACT

Natural disasters including flood, earthquake, tornado, and hurricane devastate societies and affect economies all around the 
world. Due to the geographical location of King Abdul Aziz University (KAU), during the rain seasons, water flows from the closest 
mountains to the sea causing flash floods and rapid rise in water levels as in 2009 and 2011. Jeddah in general and the KAU campus, in 
particular, were affected. For this reason, KAU established the Emergency and Disaster Center (EDC) to develop emergency plans 
to prepare KAU to respond well to emergencies and disasters and limit their impacts on KAU facilities and members including 
students and employees. One of the preparedness plans of EDC is to define assembly points and shelter sites inside the KAU 
campus. However, most of the KAU members are unaware of the locations of these assembly points and shelter sites. We surveyed 
200 KAU members and found out that 66.7% of the KAU members do not know their locations. 

This work, the EDC application, aims to address this issue by developing a mobile application to help KAU members during 
emergencies and disasters. The application determines the nearest assembly points and shelter sites inside the KAU campus and 
guides the KAU members to the determined point or site and detect if there is a crowd in a shelter site and then find another 
nearest shelter site that is less crowded. The application also sends SMS and/or notifications during the evacuation to keep KAU 
members prepared and updated. The application can also be implemented on various other universities, inside Makkah, Prophet’s 
Mosque and holy sites to facilitate the evacuation process.

The main objective of this work is to reduce the losses of lives associated with emergencies and disasters by improving the 
evacuation process. To achieve this goal, the proposed application will perform the following functions: 1. determine the shortest 
path to the nearest shelter site or assembly point during the evacuation using a shortest path algorithm, Dijkstra’s algorithm, to 
calculate the shortest path to find the nearest shelter site or assembly point based on the user location. 2. Facilitate the evacuations 
before and during the disaster by sending notifications or alerts and displaying information on how to perform during evacuations.

Figure1 depicts the high-level architectural diagram of the proposed solution, the EDC application. It provides an overview of 
the whole system. Moreover, it illustrates the main components of the system which are: a mobile device, a database, a server, 
and Google Map (external system). Furthermore, it shows how those components will interact with each other. First of all, the 
application will determine the user location based on GPS. Then, the application will identify the nearest shelter sites and assembly 
points based on the user location. The application then guide the user to the identified nearest shelter site or assembly point.

Figure 1: Architectural diagram of the EDC Application
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ABSTRACT

Deaf individuals who are unable to hear and deaf-blind individuals who are unable to see and hear face many challenges in 
communicating with others, and understanding the world surrounding them. To overcome their isolation, they use sign language 
to converse with others. However, since the deaf-blind people are unable to see, they use hand-on-hand communication technique 
by touching the other persons’ hands while they perform the gestures, in order to read sign language. Deaf and deaf-blind people 
experience more difficulties connecting with their local community when the other individuals are not familiar with sign language 
or are not comfortable with the hand-on-hand communication technique. Moreover, learning sign language is fundamental to 
deaf people and those who live with deaf people, as this will be a mean for them to communicate with their environment. Teaching 
sign language with 2-dimensional tools such as videos and pictures, is not effective as teaching it with 3-dimensional tools to 
provide full understanding of the sign language gestures.

In this project, we will solve this problem by designing and building a robotic hand, which translates the Arabic texts entered in 
the mobile application into the equivalent Arabic sign language alphabet gestures that acts as a mean of communication between 
the deaf or deaf-blind person and the world. In addition, it will be used as a tool that can play a key role in facilitating the learning 
process of the Arabic sign language. We will use a 3D printer to print a low-cost model of the hand and assemble it. Then, we 
will integrate the model with servos which pull strings to act as tendons, and we will control the servos using Arduino which 
receives the text from the mobile application we developed, as shown in figure 1. This solution will be evaluated by developing 
a prototype that is able to translate Arabic texts into sign language, and test it on deaf and deaf-blind users. The robotic arm will 
serve as an assistive technology device that will offer deaf-blind persons a valuable means of communication that will allow them 
to independently converse with others, read books, surf the Internet and even enjoy lectures and TV shows. In addition, it will 
offer an effective 3-dimensional educational tool to teach sign language either for deaf or non-deaf people, and to the best of our 
knowledge, no such assistive technology has been designed and built yet for Arabic sign language.  

Figure 1: Diagram of the proposed system
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ABSTRACT

Nowadays, driving became a necessity to every individual to fulfill people’s needs. Non- compliance with traffic rules by driving 
over the legal speed can cause accidents that lead to many consequences at many aspects, like human losses aspect that consider 
deaths and injuries due to traffic accidents, the economic aspects extends to the individual and society so that insurance companies 
bear the repair of damaged vehicles and pay the debts of the deceased, also in health aspects the road accident victims are the 
most reluctant patients in operating rooms and intensive care units, also in social aspects the injured person may is deprived of 
work and loss his/her job due to permanent disabilities.

Self Traffic Violations Detector System (STVDS) aims to assist in serving the community, and try to come up with technical solutions 
for an easygoing life. For that STVDS merge the idea of tracking technology and traffic violations system together into a simple, 
compatible, and consistent application.

In this project research, the system will seek to decrease the ratio of accidents therefore saving human life in humanity aspects. 
Also, decreasing the ratio of injures and disabilities in health aspects, by producing the Self Traffic Violations Detector System 
(STVDS).

Upon the suggested solution, the system will be designed as an android application. The application will have an algorithm to 
calculate the car speed. It will be connected to Google maps, which will offer the legal speed of the current road after that it will be 
able to detect the speeding traffic violations by comparing the current speed of car with the legal speed of the current road. The 
application will send to driver continuous updates and alarm in case the driver is close to exceeding the legal speed to avoid him 
to get violations, if the driver exceed the legal speed of the current road the application will automatically have recorded the Traffic 
violations and sends it to Admin and Car owner. Then the driver will receive the violation notification on his phone.

The application is going to be created for Android platform operating system, and developed in Java programming language using 
the Android development kit (SDK).

We believe that considering the user’s functional and non-functional requirements would affect the success of the application, 
and might increase the demand in the future. Upon that, we ran an online questionnaire. As a result, we got more than a thousand 
responses that were supporting the idea; some of them were requesting more things to add to make the application as useful as 
possible.
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ABSTRACT

The project is an approach to implement an IoT solution that will make homes more comfortable and secure, automating the home 
is the best way to regulate energy usage and reduce costs for heating, cooling and lighting.

By using a Microcontroller (Raspberry Pi) acting as a server we bin abele to send and receive instructions and signals from sensors 
to control them be the android application sensors are connected and integrated to the system to collect and store historical data 
for example temperature and motion detection.

The main approach is to develop an ease interface and to combine security and automation in one single system that is cheap and 
affordable for any one. A System that will allow users to remotely control their electrical home appliances, e.g. turning on/off lights, 
open/close garage door at the user’s home and to secure home by e.g. tracking home temperature, motion detection and notify 
the user all that using an Android application by interacting with the application or by the voice command.

Home Automation and Security System integrates electrical and electronic components to translate and transfer signals that will 
make users capable of controlling and securing the home through an internet connection which can be a LAN, W-LAN and WAN.

The System is a multi-user system that allow the administrator to create and grants level of access and privileges to users or home 
members. The System is scalable and allow to add and control multiple devises and sensors to cover the needs of the user.
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ABSTRACT

Home Automation is a growing industry with its demand highly increasing. IoT is the latest technology being used in the industry. 
So to provide the users with a fast home automation we have designed and brought forth this project.

IoT is a combination of sensors, data collection and communication. IoT is connecting real life devices remotely through internet. 
Our project will be designed in simple and easy manner to carry out these three parts of IoT. We will use NodeMCU esp8266, which 
is small in size and can be used to connect sensors to record data. A main unit- Raspberry Pi will be used to collect all the data 
and upload it on the cloud ready to be accessed by the user via an internet connection. Based on the sensor readings the second 
NodeMCU will take action to switch on and off an end device. But along with this an added feature of an app will allow to control 
his end devices remotely through internet. The main unit will have its GSM module providing its own wireless internet network. 
Figure 1 below presents the block diagram of our project.

NodeMCU esp8266: NodeMCU is a microcontroller which is quite small in size, along with a built-in Wi-Fi module making it easy 
to access the internet and creating wireless sensors and end devices. In our project, we will be using these two microcontrollers. 
One microcontroller will be used for connecting sensors and recording data. The other will be used to connect end devices such as 
fan, light, TV, etc. Raspberry Pi: A Raspberry Pi is a credit card-sized computer. Raspberry pi will be the platform and brain of this 
project which is responsible for transmitting and receiving information as well as taking action. Raspberry Pi will be the processing 
unit which will be connected to a GSM module so that it can create its own network for the entire system. The microcontroller 
will send its recorded data to the main unit, via Wi-Fi. This data will be then uploaded to the cloud, which will be accessible to 
the user. These sensors’ readings will also be sent to the second microcontroller, which will automatically take actions based on 
the readings. Firebase: This is a data base server which is free to use for anyone. It is here where the data from the sensors will be 
uploaded. The user will be able to access to this data through an appointed web page. Blynk App: This is an app dedicated solely 
to IoT based projects which allow the user to easily integrate his system to work with this app.. This app will be created to allow the 
user to control the end device through the microcontroller. Therefore this system will work two ways; based on sensor readings as 
well as the users’ commands. GSM module: This module will allow the system to have its own internet connection, meaning the 
system can work on it’s on without any external sources. This will also allow the man unit to send email notifications to near-by civil 
defence in case of unusual change in temperature.

    

Fig 1: System Block Diagram 
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ABSTRACT

This project aims to reduce effort and time for lecturers with the intention to increase the quality of the course delivered. A lecturer 
of Faculty of Computing and Information Technology (FCIT) in KAU (KING ABDULAZIZ UNIVERSITY) has to prepare exams, quizzes, 
and tests for each course. She needs to choose the topics of question and design paper exams. After that, she manually create 
exam’s questions considering the Course Learning Outcome (CLO), Bloom’s taxonomy, Level of difficulty and Knowledge of student. 
This practice is completely conducted for each exam in one course. Many teachers, instructors and exam maker professionals face 
difficulties to prepare quizzes, exams and tests. Questions are prepared by exam maker and many ways to develop tests. The exam 
maker works in isolation and each of them build up questions that is saved solely on her hard disk. Furthermore, those questions 
are got lost due to several of reasons such as hard-disk crash, bugs in software or leaving the faculty for good or study leave. On the 
other hand, creating new questions are complex and the lecturer requires long time to develop new questions. Thus, it is hard to 
construct new questions and it is also waste of time to measure the degree of percentage for questions based on Course Lecture 
Objective. A lecturer or teacher assistance (TA) would usually teaches at least three or four courses for one semester. As a result, 
preparing and creating exams that would take a lot of effort and time. Therefore, say good-bye for paper preparing examinations 
and questions. With our application known as myFCITQBank, the questions and exam papers will be stored in database that shall 
be beneficial to FCIT College. Now, the lecturers can use myFCITQBank when administrator open Course for them (on beginning of 
semester the administrator open Course to lecturers administrator only). The students are not allowed to access myFCITQBank, as 
it is restricted for lecturers, TAs and administrator only. In the end of semester, myFCITQBank would generate a report of all student 
who enrolled in the course, including grade of each students and evaluation of their knowledge. The myFCITQBank allows the 
creation of questions related to the subject area according to the criteria using the course articulation matrix and store them in the 
database using Graph Data Structure, which depends on the concept of maps.  The methodology for developing myFCITQBank 
has five main phases, which are feasibility study, requirements elicitation, requirements analysis and modelling, system design and 
implementation and system testing and validation. The first phase is Feasibility Study is important to ensure the lecturer needed 
and understand what features can be added to make application more useful. This is also to determine the problem statement 
and determine the scope of the project by using the interview technique. The second phase is requirements elicitation which 
is an important part of a project to understanding precisely the project. Thus, we used Survey and Literature review technique 
to identify the characteristic of a myFCITQBank. The third phase is Requirements analyzing and modelling used to describe the 
system, details of the system determine classes, elements of each class and relationship between the classes. We use UML technique 
to construct the Requirements model of the myFCITQBank. The fourth phase is system design and implementation which is to 
determine classes, elements of each class and relationship between the classes, used UML technique to design the myFCITQBank. 
For the implementation, we use visual studio software to develop the myFCITQBank. The sixth phase is testing the myFCITQBank. 
Testing is performed to ensure it is error-free and running in a true way. Hence, we use black board testing techniques to test the 
myFCITQBank. We also use Perceived usefulness and ease of use questionnaire in order to understand how that user satisfy with 
the myFCITQBank. As a conclusion, this myFCITQBank helps the lecturers at FCIT, KAU, to manage their examinations completely, 
it can be extended to another faculty or institutions who would like to prepare examination to measure their course objectives. 
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ABSTRACT

Balsam is an application on smartphones that allows real-time reporting of medication administration and the purpose of this 
application is to find solutions to the main problems that the patients face usually and will affect badly in their health. such as, the 
difficulty to manage medication time regularly, keep track of patient allergies to medication and the health status of the patient that 
will help the doctor to make sure the medicine will not give any negative effect also, its help to solve the difficulty of follow-up the 
health of children and elderly people. Finally, it solves the problem that the paper prescriptions can be damaged or lost and help the 
environment by not use the paper prescriptions. Figure1 depicts a high level architectural diagram of the proposed solution.

Figure 1: Architectural diagram of the proposed solution

The mobile application is developed to run on android smartphone and designed to consider the most important challenges that 
may face doctors, pharmacists, and patient. some solution has been applied by another application or system such as medicines 
management mobile application and some hospital has its own system for e-prescriptions but just take medicines from the hospital 
pharmacy. Balsam have new features they are: it supports paperless prescriptions by sending them directly and electronically to 
patient account that can be accessed by all pharmacies. it supports repeated prescriptions for medication that have been taking 
on a regular basis. The expected impact of this application from the social aspect is reducing visits to the doctor Exclude the visits 
just for rewrite new prescriptions.is it allows managing dependent health such as elderly people and children. the environmental 
aspect is to protect the environment by reducing the use of paper. Also, for future we plan to make the application available for 
other mobile devices and we plan to link the application to a smart hand bracelet to send alarm in the critical cases such as heart 
beat or body temperature problems. 

The medication will be dispensed from the pharmacy through giving the pharmacist or the patient writes the mobile number 
or e-mail recorded in his/her account, and a message will be sent through it containing a random number. After entering the 
number, the pharmacist can dispense medicines. The different between our application and medication reminder is after 
dispensing medication to the patient, alerts are activated according to the number of times it is taken(automatic), with taking 
into consideration, the time interval between taking the same medication and he/she can change the alert time. For example, a 
medication taken twice a day, becomes alert every 12 hours.

In order to make an application such as the one we have presented here we decide to use agile methodology by use development 
approach that is based on collaborations through the overall duration of the project’s methodology in which it is more flexible. It is 
significant from other adaptable to changes. It sets the time and cost for the project and leaves the scopes goals fixable to changes 
as stakeholders often leans to changing their project’s requirements it provides smoothness in prioritizing and reprioritizing 
project’s scope frequently. For that, it is the most suitable option to apply to our balsam application.



4710th Annual Undergraduate Research Conference on Applied Computing
Zayed University April 25 – 26, 2018, Dubai, UAE

Signature Analysis as a Medium for Faults 
Detection in Induction Motors

Kareem A. Noor Al-Deen, Detlef Hummes, Ahmed M. Abdel Ghaffar, Marina E. Karas
American University of Kuwait, Salmiya, Kuwait

Cyrille Caironi, Bernhard Fruth
Power Diagnostic Service Switzerland

GmbH

ABSTRACT

An induction motor (IM) is an essential component in process 
industries and power plants. They are the most widely 
used in electrical drive systems and typically consume 40 
to 50 percent of an industrialized nation’s total generating 
capacity. Thus, induction motor drives are major assets 
in the process and energy industries, which show how it’s 
important to keep the motor healthy and protected to avoid 
any major breakdown, which leads to losses in different 
forms. Therefore, for most applications requiring IMs, the 
reliability, efficiency and performance are the key factors. 

Since the costs of break down and unforeseen shut downs in 
these industries are extremely high, the need for high 
reliability is always demanded. The operators of the 
maintenance departments are under continuous pressure to 
reduce maintenance costs and prevent unscheduled shut 
downs, which results in loss of production and incurs financial expenses. To minimize or even avoid those unforeseen shut downs, 
the operators should be provided with a monitoring system which will enable them to use online condition-based maintenance 
strategies that can be used in parallel with the conventional planned maintenance schedules. Most of the failures of IMs are caused 
by incipient faults progressed over a certain period. If such faults can be detected in a reasonable time, it will save progression 
towards catastrophic damage. Therefore, condition monitoring of IMs become increasingly significant. There are no reliable non-
invasive tools available for early diagnoses of internal faults. Hence, these internal faults are likely to be left undetected in its early 
stage, leading to unscheduled maintenance, process shutdown and huge financial loss in industries. 

There are several condition monitoring techniques, e.g. vibration and thermal monitoring. However, those monitoring techniques 
require extra sensors and modification on the system. This paper proposes an electrical method for online monitoring of IMs such 
as Motor Current Signature Analysis (MCSA) and it proposes elimination of any other sensors. MCSA is used due to its low cost, high 
sensitivity and simplicity and it’s also non-intrusive. The MCSA technique makes use of the stator current signature for detecting 
fault frequencies and spectrum beginning from early stage. When there is a fault in a motor, the harmonic frequency contents of 
the line current differ than that of a healthy motor. To use those harmonic frequencies for detection of details faults requires expert 
knowledge from an operator.

In this work, unbalance and misalignment faults were simulated to an IM. It could be shown, that each fault creates it own footprint 
of harmonic frequencies. The detection methods are implemented using MCSA in LabVIEW with the help of Fast Fourier transform 
(FFT). After performing power FFT, the magnitude is needed for the Artificial Neural Network (ANN). Faults are detected using 3 
methods, Online conditioning using artificial neural network (ANN) by teaching the network the expected output to be indicated 
for each motor condition which will allow for automatic detection of the faults and it takes 3 phases as its input and performs 
a teaching algorithm to predict the output of the system, which is the identification of IM condition signature (healthy, load 
unbalance, or shaft misalignment), and offline conditioning using harmonic study or fundamental frequency sideband analysis. 
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ABSTRACT

Mobile applications are achieving a huge improvement by helping us in making decisions and live much easier. “Guide me” is an 
Android application in Saudi Arabia that will help both tour guides and tourists to reach each other and obtain information more 
quickly and accurately. 

 It provides solutions for the most common problems that happen between tour guides and tourists that haven’t been solved 
in other tourism applications such as the lack of accuracy of the tour plan that provided by the tour guide and prices vary from 
tour guide to another. “Guide me” application will organize and assist the growth of national tourism by suggesting a set of tour 
plans, and then the tourists select the most suitable tour plan for them that will guarantee their best experience. In addition, it 
will standardize prices among tour guides, review and rate tour guides which lead to improve and simplify the communication 
between them.

“Guide me” application’s goal is to grasp the opportunity of utilizing software technologies such as Node js, express js, Ionic 
framework 3, angular 2 along with Business Intelligence (BI) techniques and R programming language to improve the national 
tourism experience and facilitates the process of requesting the tour guide, which will save a lot of time and effort.
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ABSTRACT

Teenagers nowadays are spending too much time on their devices, most of the time enjoying games that have no benefit other 
than entertainment. Therefore, developing an attractive game would be an ideal and effective way to help them make a better 
use of their time. The content of the game is chosen to be related to the knowledge of Tajweed (the rules of pronunciation when 
reading the Quran). The reason for that is that the teachers of Tajweed are noticed to be facing difficulties in attracting the students 
and helping them to develop their Tajweed skills. Looking through the applications that are concerned with the knowledge of 
Tajweed, all are found to be purely educational which is not really the interest of the teenagers. Therefore, the Q.ee - a Virtual Reality 
(VR) in 3D game environment is proposed to serve as an entertainment (Figure 1a). The HTC Vive set is used as the interaction 
device which allows the player to view the game via a special headset and two hand controllers to interact with the game (Figure 
1b). This project is still under improvement. The methodology that was followed started with a brainstorm session to get the 
teenagers’ preferences and meet them. Then a prototype was developed. The prototype of the game consists of three levels 
which requires players to answer the questions related to Tajweed correctly (Figure 2a-c). By answering correctly, the player will 
be awarded points and if the player answers incorrectly, their power decreases. The prototype was tested with a group of users. 
The results of the testing have shown some errors that need to be debugged and areas that need to be improved such as the 
connection between levels. Developing such a game constitutes a real challenge because of several reasons. First of all, developing 
VR games using engines such as 3D Unity and Blender for Tajweed is not widely common which makes it difficult to find enough 
resources. Secondly, the game requires big effort to produce an immersive experience that doesn’t cause the player to get bored 
of the educational sense. To sum up, this game aims to entertain the player while adding some value to the time he/she spends 
playing by implicitly involving the Tajweed rules in a very attractive and exciting VR game.

Figure 1: (a) Qee game logo; (b) HTC Vive VR headset & controllers

Figure 2: (a) Level 1; (b) Level 2; (c) Level 3

(a)

(a) (b) (c)

(b)
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ABSTRACT

Saudi Arabia has encountered a great economic growth in 
oil and gas resources in the past decades, and if domestic 
consumption rates continue in their current pathways, it is 
expected that there will be a contraction in oil exports, which 
in turn will affect the oil revenues, which will negatively affect 
Saudi Arabia’s ability in the future to maintain the current high 
levels of spending in both investment and consumption. The 
consumption of petroleum products has increased significantly 
in Saudi Arabia due to the increase in the population and the 
increase in the demand for electricity, particularly during the 
summer.  Residential consumption in Saudi Arabia accounts 
for 51% of total electricity sold in 2012, followed by industry 
accounting for 21%, the trade sector 15% and government 
facilities 12%. Therefore, targeting private residencies will cut 
electricity cost and reduce both the amount of fuel needed to 
generate electricity and the amount of greenhouse gases and 
other air pollution emitted as a result. This project aims to build a smart home system. This system will monitor and analyze the 
energy consumption, utilize lights in your home when needed, program the temperature by making note of your absence keeping 
your house warmer than normal when you are away and setting the temperature as high as comfortable if needed. Then display 
the information to improve customer awareness by using colored LEDs to alert customers to different parameters, and turn their 
loads on and off based on the cost of electricity use as well as enable consumers to control some of their home appliances usage 
through a mobile application to reduce electricity usage and minimize energy waste.

This system is going to build a real-time app with Firebase as backend system as a service; according to its features and nature. 
The main heart of the system that does all data processing and decision making is the Raspberry Pi. Figure 1 shows the system 
architecture of the proposed system. It illustrates the whole system component and procedure with user interaction. 

Figure 2 shows the implemented home page of the app. It contains the level of 
consumtion displayed with an icon next to it; to guide the user to the help page, 
which explains each level of colored consumptions. These levels have been 
developed by the Saudi Electricity Company to minimize the use of electricity 
in which the more the user consumes, the more price of watt will increases. 
The home page also contains the main functions of the app, which are: view 
consumption (view daily or monthly consumption), appliances (for control and 
automation) and vies tips buttons. 

Figure 2: Implemented Home and Help pages

Figure 1: System Architecture
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ABSTRACT

Road side accidents took place in every country, in which the condition of the diseased cannot be assessed on the spot. The injury 
percentage is estimated based on the severity of the accident. Providing the first aid for the people who met an accident is the top 
priority of any common man passing nearby from the accident location, and also it is the responsibility of the government to make 
necessary arrangements to shift the people to the nearby hospitals for emergency medical care. If the common man intends to 
help the diseased, faced difficulties in providing the first aid due to unawareness of the process of giving the first aid. The next step 
usually taken by the common man is to notify the concern authorities for necessary and speedy medical aid. The generic problem 
faced by the common man in notifying the ambulance service for quick medical aid is the difficulty to send the exact location of 
the accident and describe the condition of the diseased. As a result, there will be delay in the arrival of the ambulance to the precise 
location and in due course the condition of diseased became worse. To overcome this critical condition, this project developed a 
mobile application that aims to help the diseased people injured in road-side accidents. This application helps the common man 
in notifying the concern authorities and ambulance service by sending them videos, images, voice messages, or text messages, 
location etc. This communication helps to describe the condition of the injured people more clearly to the concern authorities 
which in-turns sends necessary instructions of first aid for the injured people to the person who informed the ambulance service. 
The scope of this project mainly focuses for offering all emergency medical services throughout Saudi Arabia. The following are 
the objectives of our graduation project.

1. Identifying the location and severity of the accident to reach the exact location for offering the required medical services.

2. Inform with the help of images, text and voice messages etc., to the rescue team to reach the location as soon as possible.

3. Develop mobile application to help the mankind for offering emergency medical services.

The developed application has many advantages over existing systems that allows the user to capture image, video and record 
audio message to explain the condition of the injured people. It also enables to send the location to get assistance as soon as 
possible. Unlike with existing systems using which people are suffered because of the delay of the ambulance in reaching to the 
exact location for providing speedy assistance. The developed application has the following use cases as shown in Figure 1, and 
the interface of the developed application is shown in Figure 2.

   

Figure 2: Main InterfaceFigure 1: Use Case Diagram    
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ABSTRACT

Statistics have shown that about 38 million people are blind around the world and about 110 million persons are at the risk 
of becoming blind because of different diseases. Many techniques were used by the blind as, the White Cane or a guiding dog 
or the closed circuit TV (CCTV) as well as Braille. However, computer vision approaches can help improving the way that blind 
people interact with the surroundings much better through cameras based object recognition techniques. Multiple methods were 
proposed but many of them were biased to specific objects detection, while the others did not work when severe obstructions are 
on the spot. The aim of the proposed approach is to use stereo imaging approach to acquire the objects’ depth information which 
will be refined by image processing techniques to improve the accuracy of the acquired depth. Starting from the image acquisition, 
then the rectification process, passing through stereo matcher between the two images and then producing a disparity map which 
is put into refinement process for improvements. Finally a 3D object is constructed with superior accuracy in comparison to the 
commonly applied stero imaging approaches. Consequently, the obtained structure can be converted by the contribution with 
other fields into acoustic or vibrating signals, so a blind person can easily percept the facing objects and interact with them.

Figure 1: Schematic diagram for the proposed approach. 

The Proposed Approach:

The software technologies used to implement the proposed approach includes OpenCV library to help in 3D construction, 
acquiring the disparities and visualise them to be subjected to different processes. 
The software should take two images as inputs and extract their depth map which will be subjected to refinement to acquire more 
accurate results and reduce the root mean square error which was used to measure the accuracy of the algorithm. 
The disparities will be measured and refined using Matlab tool, to construct the 3D object.
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ABSTRACT

In the last decade the healthcare monitoring systems have drawn considerable attentions of the researchers. The prime goal is 
to develop a reliable patient monitoring. In this work we present an IoT based wireless healthcare monitoring system that can 
provide real time online information about physiological conditions of a patient. The Internet of Things (IoT) has been widely used 
to interconnect the available medical resources and offer smart, reliable, and effective healthcare service. Our proposed system 
is designed to monitor important physiological data of a patient to accurately. The system mainly consists of multiple sensors, 
Arduino, global system for mobile (GSM), global positioning system (GSM), and software. In our system, the sensors will send 
the data to the Arduino, in the Arduino the data will be analyzed and processed, and then this data will be sent to the healthcare 
professional using IoT. Thus, both the patient and the healthcare professional will be able to see the readings of the patient’s 
body. If the system observes any abnormality, the system will send an alarm message to the nearest healthcare center using GSM 
module. The locations of the patient will be determined using the GPS module.

Fig.1: as it shown in the figure:

• Sensors will read the vital signs of the body and convert the physical quantity to electrical quantity.

• The readings will be analyzed and converted from analog data to digital data.

• The output of the sensors will be displayed as readings on a monitor to the patient. 

• The analyzed data will be sent and stored to the cloud by using Wi-Fi.

• If any abnormality happens, an alarm message will be sent to the nearest healthcare center using GSM module, the receiver will 
see the message on the mobile as an SMS message, and this message will contain the location of the patient using GPS module.

• If the readings are within the normal range, no alarm message will be sent, and there is a medical report provide the vital signs 
of the patients opens in every 24 hours.
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ABSTRACT

We all can agree that the earth has offered us many kinds of natural resources that can be used to make various types of products 
which we witness in our daily life such as food, energy, and many other industrial products. However, as we rapidly consume, we 
will surely cause a disturbance in the balance of this natural system which will eventually affect its resources quantities and/or 
qualities if it is not managed and controlled early. Trees and plants are one of those resources that we can clearly see the negative 
impact of cutting and consuming them without re-planting. Climate change is considered as one of the widely discussed issues 
regarding the stated problem.

Therefore, “Rooty” is a website application that is created to encourage and guide people who are interested in growing trees or 
plants. Our aim is to offer a unified platform for people with similar interest regarding farming topics and activities. Besides, help to 
avoid and/or decrease the possible negative impact of exploiting the natural resources.

The website will offer users the option to select the type of plants they would like to grow. Then, create a plan according to the 
selected plants. Additionally, it provides a list to the user of all the requirements needed to fully-grow such plants, for example, 
tools, budget, seeds location, and watering schedules… etc. Thus, it will guide users and make sure they are fully aware of the 
process including its requirement. Moreover, users will be notified regarding the different plan phases.

Furthermore, the website offers some social activities such as adding posts, articles, following other users, replying, commenting, 
rating, reporting the posted content. Also, users can sell their products like flowers to others.

One of the main challenges to develop the website is the huge and complex data required to build the database that holds all 
information about the plants to produce a consistent plan for users. Also, English is the language that will be used to display the 
website content initially. However, providing different translations option for the content to allow people from around the world 
benefit from the website is another challenge due to the design and layout constraints that depend on the text.

Future development of the website is to create a mobile app version which will enhance the user experience by making it more 
convenient and entertaining. 

Figure 1 user interface prototype
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ABSTRACT

Heart diseases are one of the most common diseases in the world, especially for old people. About 31% of elderly people suffer 
from heart problems and the percentage increases. Therefore, patients need continuous care because of their unstable heart rate, 
which exceeds the normal range for many factors; therefore, they will be at risk and help is urgently needed. Any delay in getting 
help might cause permanent damages or even could lead to death. Moreover, patients with heart disease need periodic visits to 
the hospital for check-ups. Unfortunately, most of the patient negligent doctor visits.

On recent years, several technologies were made and developed in healthcare sector to solve these problems. Our system, call 
HEARTMATE a telemedicine system for patients suffer from heart disease, uses Internet of Things (IoTs) technology. It consists of 
an android phone application connected to a smart wristband (Heart rate sensor, Arduino, Micro connecter, ESP28266, Vibration 
motor) that reads heart rate and analyze the data to classify its status as risky or not risky. If patient has heart attack, a voice note will 
be triggered to notify surroundings and the application shows a message of first aid. In addition, a notification message will be sent 
to the patient’s cardiologist and emergency contact along with patient’s location to get needed help. If patient’s heart rate exceeds 
the normal range, wristband will vibrate to warn the patient in case he/she need to stop the activity in action. The system will 
also provide a remote monitoring feature by sending patient reading to his/her cardiologist and provide chat capability to allow 
patients to chat with his/her cardiologist to get immediate help and instructions. Moreover, chatting includes a voice-recording 
feature to allow the patient to describe his/her health state clearly to his/her cardiologist when needed. Finally, the system will save 
and retrieve patient’s history record.

Figure 1: Heartmate system structure

We are in the implementation phase of this project, finished the application prototype and in progress to build the wristband 
prototype, due to deliver a system that vibrates wristband to notify patient when he/she is close to risk, monitor patient health 
remotely around the clock, prevent serious damages via immediate help, and store history of patient’s situation.
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ABSTRACT

Technologies grow up quickly and should keep up with the time and get the full benefit from this usage. The problem was raised 
because the people ride the buses but didn’t know which time it was coming and which bus’s number they could take. The 
passengers were confused about riding the bus that has just arrived or wait for the coming bus. 

Each bus will be provided with high performance and low-cost computer -small gadget- called: Raspberry Pi. This gadget will be 
connected with the internet network over a SIM card - mobile broadband modem- provided from the mobile network operator 
(MNO). 

Figure 1: Architectural diagram of the proposed solution

The internet connection that will transfer the GPS location parameter latitude and longitude values with timestamp simultaneously 
from the Raspberry Pi to our middleware. Middleware is a software that connects our separated devices with each other, then 
simplifies the distribution of our system and massaging different application and receive massages too. 

The system will provide the distributed architecture for handling the data and distinguish between system component 
responsibilities. this architecture that makes each component with the specific tasks. Also, for handling the high number of users.

 The centralized server (Middle ware) can be scalable and provide several services for the future work. Therefore, that the middle 
server provides RESTful API that going to be messaging architecture and running on any platform – operating system- or to be a 
web page.
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ABSTRACT
Religious and social dense human gatherings necessitates crowd control and management in order to ensure safety of crowds. Hajj 
is a religious gathering where millions of Muslims gather to perform the pilgrimage duty. Muslims gather in mass crowds at certain 
places and times during Hajj. This may raise hazardous situations resulting from abnormal crowd behaviors such as crushing, 
stampedes, or suffocation and which can eventually cause many hundreds of fatalities. In order to prevent human instigated 
disasters in dense crowds, surveillance systems must be supported by intelligent detection systems. These systems must alert 
crowd management personnel once an abnormal crowd behavior has been detected. We propose a computer vision and machine 
learning approach which detects abnormal crowd behavior from online Hajj footage. The proposed approach applies a semi-
supervised learning by co-training technique. First, a learning set (L) is produced by extracting Optical-flow(LK) features, histogram 
of oriented gradients (HOG) features, and local binary pattern (LBP) features of the labeled abnormal/normal crowd behavior 
datasets. Second, a supervised learning classifier (decision tree) is trained on the learning set to produce an offline prediction 
model (PM). Third, an online temporal framework is proposed to learn two SVM classifiers (SVM1 and SVM2) and use the produced 
prediction model. The iterative algorithm starts with a small random subset of L (L’ = 100 frame) and two sub-features: F1 = (Optical 
flow (LK) features) and F2 = (combination of HOG and LBP features) are used respectively by SVM1 and SVM2.  Set L’ is amended 
with high confidence classified frames produced by unanimous decisions of the two SVMs and the prediction model. After each 
added frame the SVMs are retrained on L’.   Once the added frames reached 100 frame, the PM is retrained on L’. Hence, the proposed 
method is adaptive to change in the Hajj scenes. The performance and efficiency of the proposed method is evaluated on publicly 
available dataset and Hajj abnormal/normal crowd behavior datasets. In this project, we are proposing a new set of indicators for 
abnormal crowd behavior. The results of our experiments showed accuracies ranging from 98.51 to 99.98. 
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ABSTRACT

Water quality is an essential task especially in the United Arab Emirates that does depend on many inputs. And no doubt, excellence 
in tracking it under efficient and clean way is something as team we aim for. After long months of research we are now able to ease 
the older techniques specialists uses to track and measure open sea water in United Arab Emirates.

Praises for drones design and capability as it now make most of the impossible missions, possible. So as team we reach a level 
that we are able to send a drone automatically off-shores of Fujairah, Emirate for +2.5 kilometer away from the nearest shore on 
adjusted amplitude  of 50 Meters to measure open sea water ions in a a mission of six way point forming a shape of square, these 
six waypoints are considered hovering hubs to allow the circuit system attached to calibrate and measure readings of electrical 
conductivity.

As for prototype A. The circuit attached is posing 90 percentile of the total mechanism of the autonomous mission, The rest of 
the show is optimized and conducted by the Drone performance. We consider a mission successful when the followings tests are 
passed completely, Let’s consider the above readings picture as a reference, the drone must be fully charged and the circuit system 
is placed right on the belly of drone connected to a 12 volt DC battery feeding electricity to 4 major crucial  components; arduino, 
EZO circuit, saving driver module and conductivity probe, afterwards we fix the desired path and the numbers of waypoints, the 
altitude on each waypoint (we have decided to make 7.5 meters) , hovering time which (we fixed on 60 seconds) and the depth of 
the mission inside the open sea all these are operated by a compatible software connected wirelessly to the drone, after giving a 
command to send the mission data to the drone, it will be armed and then the propellers will start spinning thrusting this drone 
up in the sky then to the first waypoint, descending from 50 meters to 7.5 Fixed altitude of waypoint 1 after reaching 7.5 meters 
we expect the EC probe  submerged and taking readings and saving it to the SD module on circuit 7.5 meters above, then the 
drone will regain the 50 meters default altitude up to waypoint 2 and follows the same procedure for every upcoming waypoint 
until it complete the sixth waypoint then the mission is completely done and all readings that have been taken are safe, secured 
and saved on the card, the drone immediately will return to the launch location with no manual control eventually the executer 
pop up the SD memory card from the shield to connect to computer and there will be an excel file is saved ready to be analyzed 
in friendly way.  

This project is still under research to keep upgrading it as our aim is not just to have a system that will measure limited parameters 
but to expand the design to attach any sort of system to fulfill all areas of need and start enhancing it to send the readings just on 
spot once it taken.  

Figure 1Mission executed example and taken readings of sea water
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ABSTRACT

There are many people in the community who have speech 
disorders that affect their communication and interaction in society. 
So, when the child goes to the specialist for knowing his speech 
difficulties level and speech disorder to start taking the sessions of 
treatment if he/she needs, and because the process of the manual 
diagnosis takes a long time and effort to the specialist also delay 
the child to start taking treatment programs. Using a system that 
measures the level of speech difficulties and speech disorder by 
recording sound and calculating pronunciation mistakes and then 
showing results and recommendation, diagnostic process will 
become fast and effective. and the project is in progress.

There are many specialized centers in articulation problems and 
difficulties for children around the world and more than one way of 
the diagnosis, but the problem is there no program or system that 
helps the specialists in that field. 

The specialists must take many courses and training that may take 
more than one year then they can start diagnosing children.

 Even after starting the diagnosis, the specialists should always 
have the examiner manual to apply it gradually that the result is 
effective and accurate. The results and recommendation take 10 - 
20 days until it shows up and if the child needs correction sessions. 
10% of children in Saudi Arabia have speech problems, and few 
specialized centers of articulation in Saudi Arabia it means that 
many children are waiting for their time to be diagnosed by 
specialists.

The solution is creating a system for diagnostic articulation in the 
same approach the specialist uses in their diagnosis, but much 
quicker and simpler.

All that specialist will do is choosing between adding new child 
then add the birthday of the kid, age, and name or look of a child 
then add new diagnose, and the diagnose will begin showing 
images to the child and he/she will name what is in the image and if the child becomes unable to name it, the image could be 
clicked which will pop out the call of the name of what is in the image and the ability to repeat the sound it there.

The method of an online system measuring the articulation in an automatic way is relying on JISH Articulation Test (JAT) and it is 
the standardized test by professionals and researchers. 

We discussed the problems of the manual diagnosis in the articulation centers and how the children must wait for the result to 
start the sessions and this could take a lot of time. That could be solved by developing a system using the same method but faster 
and easier. The software technologies used to implement the proposed solution is PHP and the online system run on any browser.
 The System is in progress and 75% is complete, many of our object has been met such as speech recognition and converting it to 
text, collect the mistake in the articulation, the speed in the search and comparison in the database, and the appearance of the 
result.
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ABSTRACT
Lung disease is a chronic illness that affects millions of people around the world. Currently, Computed Tomography (CT) scans are 
one of the technologies used at hospitals which produce multiple detailed images than a regular x-ray to detect and diagnose lung 
disease. However, current lung CT scan images are limited in their ability to convey the full three-dimensional (3D) representation 
of the lung. This project aims to assist doctors and medical staff in obtaining unique information about lungs in a more intuitive and 
natural way. The iLung application prototype was designed to allow users to visualize 3D lungs in holograms projections using a 
wearable Microsoft® HoloLens device due to its standalone ability. The HoloLens device allows users to interact with the application 
via eye tracking, gesture selection and voice commands. The following figure shows the concept of the iLung application (Figure 
1). A set of CT scan data provided by the Cancer Imaging Archive (TCIA) database [1] was used in generating the 3D lung model 
(consisting of 230 CT images of a thoracic patient) using 3D Slicer software. After that, texture was added to the model using 
Blender software. The interactive application was designed in 3D Unity. The 3D interactive lung application is displayed using 
Microsoft HoloLens device which keeps track of the hologram object location and rotation relative to the environment. A user 
study has been conducted to evaluate the usability and task performance of the holographic application by comparing the iLung 
prototype to 3D Slicer desktop application.  Based on the usability testing with the  users, the findings gathered showed that iLung 
prototype facilitates interactive manipulation and exploring of the 3D lung object compared to the desktop interface, despite 
that the users have more experience in interacting with a desktop interface. Feedback and comments were recorded for future 
improvement such as air taping interaction method and voice command. 

Keywords: CT scans, Microsoft HoloLens, Medical Application, 3D modeling

                                               

Figure 1: The process of generating the lung in 3D hologram

[1]  Yang, Jinzhong; Sharp, Greg; Veeraraghavan, Harini ; van Elmpt, Wouter ; Dekker, Andre; Lustberg, Tim; Gooding, Mark. (2017). 
Data from  Lung CT     Segmentation Challenge. The Cancer Imaging Archive. http://doi.org/10.7937/K9/TCIA.2017.3r3fvz08
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ABSTRACT

Autism spectrum disorder (ASD) is a developmental disorder that affects the children’s social interaction and communication. 
These children have difficulties in maintaining eye contact, understanding and recognizing the emotions and the expressions of 
the others, communicating with others, as well as learning difficulties. For many children, these problems can be solved to some 
extent through training for achieving better communication and social interaction. The common approach of training is through 
the traditional methods where the caregiver performs physical actions to train the children with ASD.

Augmented Reality-Based Assistant for Children with ASD presented in this paper utilizes Microsoft HoloLens where five applications 
are developed to ease the above-mentioned difficulties. Firstly, Eye Contact Helper assists the children with ASD to maintain eye 
contact with people using arrows directed toward the face of the other party. Furthermore, calculating the time of making the eye 
contact and rewarding those children by points and saving such data assists in further investigation by the caregiver. Secondly, 
Emotion Helper assists the children to understand emotions of the other party by recognizing the current facial expression and 
converting it into word or Emoji representing the dominant emotion. This application is demonstrated in Figure1. Thirdly, Social 
Story familiarizes the children with any new thing that they will interact with and it will help them in learning through MCQ game, 
educational videos and holographic models. The experience is enhanced by external hardware such as light effects and controlled 
smell producers using a microcontroller. Fourthly, PECS Cards App enhances their core vocabulary by using Picture Exchange 
Communication System (PECS) cards to be displayed whenever the caregiver says the keyword which represents the particular 
card. The use of these traditional cards has been proved to be successful in treating the children with ASD. Fifthly, Communication 
Helper eases the communication difficulties by detecting whatever the other party is saying and displaying it as readable text.  
Finally, the caregiver will be able to select between the applications using our website. This website will also allow the caregiver 
to monitor the children using the recorded data and video-streaming for whatever the children with ASD is doing as shown in 
Figure2.  The block diagram of the system is shown in Figure3.
 
The system consists of hardware components including Microsoft HoloLens, Raspberry Pi 3, Arduino, Smell Producer and Lifx Bulb; 
and software packages including Unity Engine, Emotion API, Dlip Landmark (for the Eye Contact Helper), Vuforia (for the Social 
Story) and Microsoft Azure services which we used to develop the website and record the data in MySQL database. The system has 
been successfully implemented and tested on non-autistic people in the first phase. Its testing on autistic children will be carried 
out by trained teachers in the autism centers.

 

 

Figure1. Emotion Helper

Figure2. The website: Monitoring Figure3. System Block Diagram
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ABSTRACT

Home Energy Monitoring & Controlling System (HEMCS) has become one of the most important aspects when it comes to economic 
and environmental issues. Usually, people are not aware of their consumption rate and hence end up with an unexpected amount 
of fees, with the A.C system being the most power consuming appliance within the U.A.E. By keeping an eye on the amount of 
energy which is being consumed, each individual will be able to acquire really important data which might help him/her to think 
in a more organized manner and to be aware how the energy at home is being utilized. This would later benefit not only the user 
but also would help in boosting the economy of that particular city, since less energy used would lead to lower power demands 
and hence would lead to reduction in the use of fossil fuels or other non-conventional expensive energy sources. 

In this project, a system that monitors and controls the energy consumption rate is presented. The proposed system is 
equipped with mobile application that allows the home owner to monitor and control home appliances anytime and from 
anywhere, the remote monitor and control is based on the Internet-of-things (IOT) technology.  The proposed system 
outperforms many existing systems from many aspects. One advantage is that the proposed system will be equipped with 
be the feature of defining different tariffs that may be different from city to another. This feature will be based on using GPS. 
Another advantage is that the monitor and control process can be accessed by mobile application and/or website. In addition, 
the remote energy monitoring and controlling process could be for one specific appliance or for group of appliances in  
a specific room or for the total appliances at home. As tested, we got an initial result in which the user can control the devices 
through Wi-Fi without the need to be present at home. The initial block diagram of the proposed project is shown in Fig. 1 and 
technical details of the proposed project will be presented in detail later.

Figure 1: Block diagram of the project
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ABSTRACT

In a perfect world, finding a car park is only a step in the daily life routine, not a dilemma. Unfortunately in big industrial cities, 
residents are facing a difficult mission to find car parking spots. This issue is a concern for them at anytime due to the high residential 
census. Also, it is a very stressful process, time and fuel consuming.

Nowadays, locating a suitable parking spot would be a heaven sent gift in such a crowded city as Riyadh. The long and stressful 
process starts with driving around the intended destination hoping to find a parking space. This searching route will luckily end 
with finding a parking slot, mostly the driver will not be able to locate one or park illegally and then will be fined. This situation will 
negatively affect the driver psychology and financially, more to that it increases the traffic.

On the last few years, several companies have come up with options to solve the parking issue. One of the current solutions, but 
not commonly applied is having the service of indicating how many available slots are in the parking area. The user have to locate 
the vacant ones by driving around to find it, such process may take a long time. Another solution that many people choose is, ride 
sharing applications. These applications are created to help the user to reach their destinations without worrying about parking 
or anything else. On the other hand, there are inconvenience issues that may face the user, two among many, limited accessibility 
because of high demands times and poor car quality. But we consider this as an option but not a functional solution.

So, our team has chosen to be an active part of the society and build an Android mobile application, which is under development 
for the time being, to help with the parking issue in Riyadh. With the purpose of making the process of finding car parks around the 
city convenient and stress free, the team are using cloud computing service to create and manage “Real Time Parking” application 
database. Applying the application on certain areas is going to help the user to view her/his parking spot options by showing the 
available slots. The user should specify the expected duration and will be notified before it ends. After completion of the process the 
system will generate Quick Response Code to automatically calculate the duration cost before leaving the parking area. Moreover, 
the application offers a navigation feature to the selected spot and they can send troublesome report when necessary. Finally, park 
space details can be saved for future reference and paying for the slot reservation through secure methods.

Developing such application is going to have several impacts summarized in, the significant role of technical and social engagement 
for society development as it was emphasized by Saudi Arabia 2030 vision. Moreover, increase quality of life through decreasing 
traffic queues and citizens stress level, also minimizing paper usage because the application is issuing electronic bills.
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ABSTRACT

Phishing website is one of the internet security problems that target the human vulnerabilities rather than software vulnerabilities. 
It can be described as the process of attracting online users to obtain their sensitive information such as usernames and passwords. 
In the last years, there have been several studies that tackled the phishing problem. Since then, there were several techniques 
to detect the phishing attack such as blacklists, heuristic methods, and machine learning. In this project, we offer an intelligent 
system for detecting phishing websites. The system acts as an additional functionality to an internet browser as an extension that 
automatically notifies the user when it detects a phishing website.
 
The system is based on a machine learning method, particularly supervised learning. We have selected the Random Forest 
technique due to its good performance in classification. Our focus is to pursue a higher performance classifier by studying the 
features of phishing website and choose the better combination of them. Phishing website has different characteristics that can 
be used as features. In our project, we categorized them into three main types. First, features that can be extracted from the URL, 
second, features that can be extracted from the content page and features that can be obtained from the Website rank. 

The implementation process for this project goes through these steps. First, building a dataset that contains data collection and 
features extraction. Our dataset has been created by 36 features that extracted from websites.  Second, data cleaning that contains 
handling missing data and remove the duplicates. Followed by features selection which in this particular step, we implemented 
an algorithm that goes through all possible combination of features. In addition, perform classification and training to select the 
better combination of the features. We found that the better combination contains 32 features with accuracy 96% by using the 
dataset of size 6116. And in the final step, integrate the trained model with a browser extension.

As a result, the browser extension goes through several processes to decide if the accessed website is a phishing or legitimate 
as shown in Figure 1. When the user opens a new website, it triggers the function of extract features which take the needed 
information from the website automatically. Then, send these features to the trained classifier. In which, it produces the target label 
and sends it to the action component. The action component then, will decide whether the website is a phishing or not, and act 
upon that by notify the user with warning pop-up window.

Figure 1: Extension process.
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ABSTRACT

According to a research based in the United States, the percentage of people diagnosed with some form of paralysis is approximately 
2%, that is 1 in 50 people. Patients diagnosed with paralysis experience a loss of muscle function in certain parts of their bodies. 
This muscle disability is usually accompanied with sensory loss, which prevents the patient from feeling in the affected area. The 
usual cause of paralysis is a damaged nervous system due to an accident, medical condition or a birth defect. Paralysis can be 
classified by severity as partial and complete or by location as monoplegia, hemiplegia, paraplegia and quadriplegia.

The topic of paralysis has gained a lot of interest among the scientists over the last years. Therefore, many projects were made 
for patients suffering from paralysis, yet none has succeeded in achieving an effective way to give these patients the ability to 
control their paralyzed body parts. The design and implementation of an EEG-Based Robotic Exoskeleton System is presented in 
this project. The proposed system is dedicated to patients with complete monoplegic, hemiplegic and quadriplegic paralysis. The 
main objective of the system is to give these patients the ability to move their upper limb and to control a wheelchair using their 
thoughts, which offers them independence, a better life quality and help them in leading active roles in the society. Implementation 
of the project is centralized on Electroencephalography (EEG) signals, which are used as a Brain-Computer Interface (BCI) method 
through a 5-channel EEG module. In addition, two major components are used for physical movement purposes, namely, a robotic 
upper-limb exoskeleton and a motorized wheelchair. The system’s EEG approach is based on Motor Imagery (MI) which is the 
mental stimulation of a physical action. 

The process starts with acquiring EEG signal from the patient’s brain using the EEG module. These EEG signals are analyzed and 
translated into meaningful information in the signal processing block shown in Figure 1. Signals are processed in three main steps: 
preprocessing, feature extraction and classification. In preprocessing, EEG signals are band-pass filtered to a frequency band of 
8-24 Hz. These frequencies are mu and beta rhythms, which are known to have features related to MI.  The next step is to extract 
features from the filtered signals using the Common Spatial Pattern (CSP) algorithm. The extracted features are used to form a 
feature vector, which is then passed to a classifier to be translated into classes. Linear Discriminant Analysis (LDA) classifier is 
used as the classification algorithm and is implemented using Matlab. The LDA classifier’s output is used as a command for the 
microcontroller to control the exoskeleton and the wheelchair allowing the patient to perform the desired movement. The design 
of the upper limb powered exoskeleton and the hand exoskeleton are shown in Figure 2.

The proposed system enables paralyzed patients to eat, drink and perform everyday activities independently, without the need 
for a caretaker. Moreover, it is smart, reliable and uses the latest technologies in the fields of Signal Processing, Robotics and 
Biomedical Engineering. A full system prototype has been implemented, the hardware part is fully done, while the processing 
algorithm is under testing.

 Figure 1: Block Diagram Figure 2: Upper-limb exoskeleton Design (Left), Hand 
Exoskeleton (Right).
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ABSTRACT

Nowadays, mobile applications have transformed our lives and made it much easier to do everything at any time. However, when 
it comes to dealing with package transportation.

The traditional method of delivering packages First, the mailboxes of houses are too small to accommodate anything other than 
papers. Second, the method of communication between the sender and receiver is time-consuming an incompatibility of time 
availability between the sender and receiver one must wait for the other to be available. Third, setting an alternative delivery time 
incurs costs for the delivery companies.

If the traditional situation continued, the traditional method thus wastes time and increases costs. In addition, as packages 
distributed in the traditional way are often stolen or lost, the system lacks security.

In order to free people from the restrictions of being available at the shipment time or have to pick it from the mailbox office, and 
also to provide the receiver with the flexible to come whenever and open her/his smart mailbox to prevent the stolen and rise 
the trust. The project develops a smart mailbox which will contain a sensor that will notify the receiver at her/his mobile with the 
developed Android application. Also, the receiver can check when the shipment was delivered. 

Moreover, the sender can select from a text message menu via the attached Keyboard on the smart mailbox To describe what is 
the shipment important level.  

we have published a survey to see the number of people facing the issue of losing their package and the survey contain a question 
about the trustworthy of the people in the current mailbox with their important package. The result was that there are a huge 
number of people facing the issue so we felt the need to develop a user-friendly system for both the sender and receiver. 

And to the actual work that has been done for the project to solve the issue while Keeping in mind that the whole system is 
connected to the server. First, the box will be at the receiver’s house and it will contain an Ultrasonic sensor it will detect incoming 
packages to let the application know there is a package inside the box. If it senses any package then it will allow the sender to 
select any message from the keypad that are attached on a smart mailbox. Then the receiver will receive a notification via android 
app to specify date, time and note about the arrival package.
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ABSTRACT

Education and learning are the basis of the modern nation. From the earlier humankind, people create and put ways to help 
them with education. Very few applications that are customized to students’ attendance. Most systems are a web page within 
the university site and lack the exciting features of an application that is installed on your mobile. This mobile application is the 
additions of this century and the real meaning of keeping up with the evolution of technology. The traditional process of taking 
students’ presence is a time consuming and boring. Therefore, a mobile application “Efficient Students Attendance System (ESAS)” 
was designed to make this process easier for faculty members and students as well. 

Faculty members can download this application on their phones or tablets to access and manage the work at every class. The 
purpose of this App is to improve the ability of all parties to manage the attendance using the services of the app that will allow 
students to keep track of their attendances and upload the excuses accordingly. In addition, it enables the faculty members to easily 
take attendance and absence of students with a minimum effort.  In this application, students can get their desired information 
without any delay, which is stored in the database and it can be accessed anytime. By using this system, there will be no wastage of 
resources in colleges and universities. The administrator is responsible for adding/managing all user information. There are many 
benefits associated with this app. It saves time and effort; it is flexible and it can be used in any university system. 

There are a number of functions can be performed using this app like insert student’s information, delete, and edit. The faculty 
member can view a graphical analysis of the students’ attendance rate in each course during the week. The app sends notifications 
to a student every time he/she is absent to warn him/her when reaches the maximum limit of absence to avoid the denial status 
(DN). Therefore, the student can check his/her number of absences and upload his/herexcuses. The administrator is responsible for 
accepting or rejecting the uploaded excuses by students. The faculty member can view all uploaded excuses as well. 

ESAS app has been successfully created and designed using Android Studio and tested on Samsung Galaxy S8 phone device. The 
screenshot of the actual app is demonstrated in the figure below
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ABSTRACT

The unlimited development for caring of the disables in general and for the deaf in a special way has created a great interest in 
human and social fields.

The deaf finds difficulty in communicating with members of society as one day, I met a deaf person and I communicated with 
him/her primitively throughout the pen and the paper. In addition, he /she used the sign language to express his /her speech and 
feelings. However, I could not understand him/her because there was not backgrounding to understand his special language.

We are creating Tawasal for deaf which is a mobile app based on Artificial Intelligence ( AI ) and Cloud services , We used 
them for processing and storage. We believe that Tawasal will be able to fill the communication gap between normal and deaf, 
by introducing a complete solution start buy fixing their small problems in daily life, to more complex real-world problems like 
phone calls and reading language and more, We intend to solve the problem of translation Arab deaf sign language to speech, 
sign language will to be converted to Speech

The system is focusing mainly in translation Arab deaf sign language to speech, and it’s done in this model.The main reason we 
make video analysis on cloud is that it need many CPU power, and the mobile CPU does not allow it, it will take many time to 
analyze it, and its power consumption is very high. And this is Algorithms that  we use it : 1) gesture recognition algorithm.  2)BT709. 

3) Quadrilateral Finder  
The class searches for quadrilateral’s/triangle’s corners on the specified image. 

Sign language is based on hands position , for example if the hand 
position is in front on the face and the other hand is below , this 
equals to a specific word

Our app reads the position of each hand and compare it with hands 
position database

We make many words tests in our system

This processing steps is done in the background, the cloud service 
returns only the words match

4) SusanCornersDetector . 
The class implements Susan corners detector, which is described by S.M. Smith in: S.M. Smith, “SUSAN - a new approach to low level 
image processing”, Internal Technical Report TR95SMS1 Defense Research Agency, Chobham Lane, Chertsey, Surrey, UK, 1995.
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ABSTRACT

In this project, a smart security home system is presented. The project is a complete security system for homes that uses high 
quality cameras, advanced face recognition algorithm and Internet Services. It allows remote monitoring of house door through 
Internet of Things (IoT) technology. Furthermore, it allows a visitor to enter the house by just showing their face to the camera. The 
system can be accessed through Internet of Things (IoT) by using a website under a high secure login.

The proposed system consists of camera mounted above the home door, a processing unit (Raspberry Pi) with memory holding 
database of facial images and internet connection to accommodate IoT technology.  The camera scans the visitor’s face outside the 
house, then the processing unit executes advanced searching for the scanned image with the saved database images. If the system 
found a match, the home door will be opened automatically; otherwise it will be kept closed. By using IoT technology, the visitor’s 
image along with a message will be sent to the house owner. 
 
The owner has two options, either to send a control signal by IoT to open the door if he recognizes the visitor, or to send  
a control signal activating a message text and/or voice message informing the visitor with certain information. This information 
could be for instance that nobody is at home. 

The proposed system has many advantages. First, it keeps security monitoring of the house owner from anywhere at any time 
using IoT technology. Second, it allows visitors to enter the house even if the house owner is not there. Third, it allows the house 
owner to control door lock remotely by IoT technology. Fourth, it replaces all conventional home keys with electronic keys that 
are controlled remotely. Recently, another feature was added which allows the owner to add new visitors’ faces to the system. The 
same idea of the proposed project could be extended in many other situations such as garage doors by recognizing license plates 
or hotel rooms. 

 
 

Figure 1: Block diagram of the project
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ABSTRACT

The government is working hard minimizing accidents and roads problems, and they’ve reached good results by applying strict 
fines for violators and applying radars on almost every road in the United Arab Emirates eliminating cell phones use while driving, 
seat belt, speed and tailgate violations, and in the other side, eliminating drunk drivers manually. The problem is that drivers are 
still violating roads’ rules by avoiding to be spotted by radars or policemen, which means the problem is still there.
 
Our solution will cover the problem by having high control over roads’ violators by using reliable and affordable system for all 
vehicles. It will work on three phases, and will save data on all phases. Data will be secured, no one but authorized people can 
access to it. It will not record any video nor taking pictures nor recording voices for users privacy protection. On the first phase, it 
will prevent accidents’ causes before the vehicle starts moving by testing the driver and the vehicle itself using alcohol sensor, water 
level sensor and OBD that there will be controlled by the microcontroller. Tests will check the fuels, the driver’s sobriety, if alcohol 
concentration reached a certain threshold, the vehicle engine won’t start at all. It will also check engine’s temperature, water level, 
and if there is anything does not satisfy the safety obligations of our system, there will be a continuous loop feedback and the car 
will not move until all the conditions of safety will be satisfied. The second phase will take place during moving, it will monitor 
and warn unwanted events including over speed, phone usage, tailgating in normal and in fog conditions, seatbelt and driver’s 
sobriety using OBD, GPS/GPRS/GSM module, RF detector, Ultrasonic sensor (will be replaced with laser distance measurement that 
will measure up to 120m), seatbelt sensor (taking from the dashboard) and alcohol sensor. The third phase if it has been reached, 
in case of accident occurrence, the system will contact police and car’s owner immediately using GPS/GPRS/GSM module and 
vibration sensor for crash detection, or if the accident was fatal, it will contact police, car’s owner and ambulance based on the 
received signal from the airbag sensor in the car.

In case of violations, the system will send the violations data to the car’s owner cloud account.

Figure-1: Block Diagram for the Vehicle Black Box System
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ABSTRACT

Marine pollution is one of the most important problems facing the whole world. The rate of pollution in recent years has increased 
unexpectedly and is one of the main reasons for the destruction of humanity and life on the planet in general. The life depends 
entirely on the existence of water. Smart cities need to detect and monitor the level of pollution especially marine pollution as it 
affects many economical activities such as fishing and sea resorts. Marine pollution results from various sources such as the entry 
into the ocean of chemicals, particles, industrial, agricultural, and residential waste, noise, or the spread of invasive organisms. Each 
type needs certain techniques to detect and measure it so, it’s complex and costly to measure each type separately for monitoring 
purposes. All kinds of marine pollution affect the level of dissolved oxygen in water so, our suggested solution mainly measure the 
level of dissolved oxygen in water to detect the occurrence of marine pollution and its level.  Our suggested solution, as shown in 
figure 1, consists of three main parts. The first part, shown in figure 2,is a dissolved oxygen sensor connected to A/D converter and 
Arduino board with GSM modem. Different copies of this unit will be attached at different see locations. The sensor will detect level 
of dissolved oxygen and the Arduino send it through GSM modem to the server. The second part is a server application receives the 
sensors measurements from different locations during different time intervals as if there is an unusual decreasing on the dissolved 
oxygen level it will send alarms to different system actors. The third part is a mobile application connected to the server make uses 
able to access sensors with different accessibility levels.

The mobile application has three levels of accessibility which are general user interface, company interface and employee 
interface. The general user will be able to detect the pollution level in specific marine area selected from a map, the map will 
visualize the locations of sensors. The company can register and send a request about adding new sensor in specific marine 
area to serve the company’s needs. The employee will be responsible to install the sensors in the specified locations. The system 
admin has control the employees and the request received from the companies by accept or reject each request.

We finished most of the mobile side, server side and data base modules. Currently, we are working on writing code to connect 
GSM Arduino with the server using Arduino programming language.

Figure 1 System High Level Architecture Figure 2 Dissolved Oxygen level Sensor Connected to A/D converter and 
Arduino board
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ABSTRACT 

Electrical machines are major components in process industry. Any type of faults of the electrical machines may lead to process 
interruption and economic losses. The objective of Motor Watch is to develop a unique method for online monitoring of electrical 
machines, with different simulated failures on the mechanical part. The mechanical distortion studied is shaft misalignment and 
unbalance, because is the source of additional faults as bearing or rotor damages. The project proposes detection and monitoring 
of distortions such as vibration and motor speed analysis. The detected signals were analyzed using Fast Fourier Transform through 
using data acquisition tool. In an experiment, the faults were simulated in the power system laboratory of the American University 
of Kuwait. 

The FFT spectrum was determined for unbalance and misalignment faults. Through online monitoring, decisions can be made 
in real time after early detection of faults and notify the maintenance team for rectification or immediate actions. The online 
condition monitoring includes four main stages, which are vibration detection, data acquisition, fault detection and fault 
diagnostic. Eventually, the system will provide operators with an instant tool that will check the current health state of the motor 
through vibration sensors and then compare performance function for feed forward neural networks through the mean square 
error (MSE) which is the average squared error between the networks outputs A and the target outputs. The system was tested 
and produced reliable results with a 1.6% inaccurate classification for the neural network and 98.4 % correct classification for the 
neural network after training and testing the algorithm compared to other costly projects done in the same field. In this project 
the Neural Networks are adopted which make the system autonomous and require least human intervention. By this way, if some 
fault occurs, algorithm makes the decision and an alarm indication is sent to the operator via an email indicating which fault had 
occurred. Consequently, an early detection of such faults can help rectification actions leading to reduction in outages durations 
and help to avoid any damages on other mechanical part. Therefore, in this project, the faults were simulated in Motor Watch 
system are classified under mechanical faults category. Thus, the uniqueness of Motor Watch system relies on the fact of being an 
online monitoring and detecting faults on an induction motor through vibration monitoring which was proved to be one of the 
most reliable early indictors of mechanical faults and low costs. Also, the system will analyze the data and it will available to notify 
the maintenance team in case of an emergency. Moreover, in future the work should be extended to include other types of failures 
such as bearing damage, cavitation caused by pumps, machine to machine coupling, desynchronization of magnetic drive and 
mechanical friction to make the system more effective.  
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ABSTRACT

Nowadays, a majority of people suffer from chronic diseases, especially elderly people. Accordingly, people who suffer from these 
diseases usually take a considerable amount of medications throughout the day. These medications need to be managed and 
scheduled so that they do not interfere with one another or cause any side effects for the patient. Medication adherence, which 
refers to the degree or extent to which a patient takes the right medication at the right time according to a doctor’s prescription, 
has recently emerged as a serious issue because many studies have reported that non-adherence may critically affect the patient, 
thereby raising medical costs.

 In addition, sometimes new medications are prescribed to the patient that might cause some interactions with the medications 
the patient is already taking. Another serious issue that was raised was the possibility that the patient is given a new medication 
that has the same scientific composites but different commercial name of a medications he/she is already taking. Moreover, 
patients sometimes cannot keep track of the medications they are taking and when visiting a physician, they usually forget to take 
their medications with them.

Dawaee is an Arabic mobile application that utilizes artificial intelligence expert rules to schedule the patient’s medications 
automatically according to the expert rules that are fed into the system along with a knowledge base of possible medications. The 
patient can scan the name of the medicine from the container and is asked about the dosage prescribed. The app will schedule all 
the medications the patient is taking throughout the day and provide automatic reminders at the specific times they should be 
taken. Also, a medications interaction checker will be included to check interactions with the medications the patient is already 
taking. Moreover, when the patient adds a new medication, the app will check that the patient is not already taking an equivalent 
medication, i.e. Dawa’ee will check the scientific name of the medication that patient wants to add with his/her medications to 
prevent duplication and side effects for patients. 
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ABSTRACT

Personal finance management contains a wide variety of management topics including budgeting, cash management, expenses, 
debt, and saving plans. Understanding how to manage the personal finance and its effect is important for having a solid financial 
foundation for people. The problem that it is nearly impossible to keep track of and remember everything and have detailed records 
of the daily expenses. This lack of understanding can lead to overspending, debt problems or even the inability to adequately plan 
for the future. Most of the time we feel that our wallet is perforated, we get money, but we don’t know where we spent it. In recent 
researches about personal finance, they found that people with a financial plan tend to save more money, feel better about their 
progress, and make more appropriate decisions. We believe in this quote “Beware of little expenses. A small leak will sink a great 
ship.” Benjamin Franklin, which we found a core problem for most of the people daily lives. Especially in the first quarter of 2017 
Saudi Arabia reform its expenses and taxes. As a result, individual bills and living expense increased which lead the citizens to face 
a problem with their personal financial management.

Therefore, to solve these challenges we have published an electronic survey to analyze all difficulties, drivers, and needs to have 
an efficient financial life. We have received 508 responses, and we have found, around 60% show interest in using expenses 
management app, 75% of the respondents were facing difficulties in track and manage their spending because they feel like doing 
an extra job to add daily expenses. Consequently, we have noticed their needs in managing their accounts in one place in real time, 
to easily track and analyze their spending in order to control and achieve their financial goals. 

To address and resolve these issues, we present the design and development of Gurshy application that acts as smart personal 
finance management. The application will help people to have a statistics overview of their accounts’ activities. Also, it will be 
able to predict the persons’ next month expenses based on their historical expenses data and spending behavior, using machine 
learning techniques. Specifically, the application will have the ability to predict the amount that will spend on each category and as 
well predict the items itself. Additionally, people will be able to manage their spending goals by providing them with a saving plan. 
Moreover, Gurshy application will notify the user with his/her repetitive expenses. Moreover, Gurshy application will notify users 
based on their behaviors to log their daily expenses and ensure their daily usage and engagement to not miss a little expense.
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ABSTRACT

“Every life counts” is a humanity slogan. Nowadays Public Safety services became more complex and have a lot 
of challenging through the incident chain, from receiving the emergency calls to dispatching the emergency 
vehicle to the incident location, then transferring the patient to the target destination. It became essential to 
use the advanced new technologies and use innovative solutions to improve public safety services, reduce the 
arrival time to the destination, and efficient operation.

The challenge in the most of emergency situations that is the citizen has to know the contact number of 
the emergency services, and thus, be able to ask for help. The knowledge of such number is the first link of 
the emergency service chain. After that, emergency services have to answer the call appropriately following 
different steps: reception of the call, data collection, classification of the type of incident and, if needed, 
dispatch of the appropriate intervention resources. The delay of ambulance arrival considered the most 
serious and critical challenge, it can affect the patient’s condition and sometimes it might lead to death. The 
main factor in the ambulance delay is congestion and crowded in the streets. Especially in the middle east, 
ambulance services are frequently confronted with this significant challenge to make sure that the ambulance 
reached the destination at the right time. 

Similarly, Saudi Arabia has the same challenge especially when the number of the cases is increasing from 7% 
to 10% annually. It takes up to 30 minutes to arrive at the destination while in some cases, it may take an hour 
because of traffic especially during the rush hours. This may increase the number of death cases. According to 
The Saudi Red Crescent (SRC) statistics, and with the significant increase of the ambulance cases It became a 
necessity to optimize and utilize the ambulance resources, make the operation more efficient, and decrease 
the duration from ambulance call until reaching the destination. 

Therefore, our project is an innovative solution which will help the ambulance driver through our SpeedUp997 
mobile app to select the hospital location and send notification messages to all phones of volunteers have 
registered in the application as a volunteer, that are in the route to the hospital through the SpeedUp997 as 
shown in Figure 1. This will evacuate the route of the ambulance to its destination. The road will be less traffic 
and it will take a shorter time than usual and a quicker response to rescue the patient. 

SpeedUp997 will grasp the opportunity to use technologies is efficiently and effectively high such as GPS, to determining path of 
hospital then locate the volunteer to send notification.

Our project will not just reduce the time of ambulance arrival, it will help also in changing the drivers’ culture to avoid driving on 
emergency lanes unless they have an emergency case. it will reduce noise pollution by reducing the use of ambulance siren, and 
it will reduce fuel consumption to make the ambulance route more smooth and clear to use without breaks and acceleration. 
therefore, it will reduces the risk of possible accidents on ambulances as a result of other vehicles.

Fig 1: Speed up997 Business Processes
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ABSTRACT

A Community of Practice (CoP) is a group of people who share the interest for something they are aware of or how it works and 
collaborate frequently to learn how to improve in that practice.

 This group of social networks to socialize and to encourage each other to share their knowledge, skills, ideas, questions, and 
experiences. They can be informal or formal, and they may be free or have some membership fees. 

The primary goal of their gatherings is to allow people to share their curiosity with the subject and to work together.  

In this work, we overviewed some communities of practice in education in general and in autism education in specific.  

Then, we conducted a survey to understand the need for such a collaborative group in UAE.  Many agreed that being part in a 
community practice for teaching and learning is one way in which trainers, teachers, care-givers can treat a common learning 
problems, or advance educational activity, which is an efficient approach to innovation inside/outside classrooms. 

Finally, we proposed a structure for a community of practice in UAE as an aiding system for autistic students’ learning, at four levels, 
between teachers, between caregivers, between teachers and caregivers and finally between autistic students.
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ABSTRACT

Our project revolves around an application called the “Senior Projects Management System” (SPMS), which is a cross-platform 
web app. The SPMS is intended to contribute greatly to simplifying and automating the process needed for final-year projects in 
undergraduate degrees. The main objective is to standardize and make project life cycles easier, including project submissions, 
allocations and portfolios, and the evaluation of the progress and outcomes of each project. The SPMS can reduce the time and 
effort associated with managing final-year projects. Furthermore, it was designed to provide the possibility of all universities in the 
world being able to use it, as it introduces standard mechanisms and procedures. The SPMS is a stand-alone application hosted by 
a real cloud (Amazon Web Services or AWS) and connected to a real database (Amazon Relational Database Service or RDS). It can 
serve users with a user-friendly interface and interactive forms. As a result, the SPMS enables the proposed services to be available 
24/7 and makes all its steps simpler and more unified.

The story begins when instructors create accounts in the SPMS and start submitting their ideas (projects). Each submitted project 
will contain a brief description, the tools and equipment required, and the recommended number of students taking part. After 
the submitted projects have been verified, students can browse available projects through their panel. To access the students 
panel, each student has to create an account in the SPMS and will be able to access projects if eligible to do so (depending on the 
requirements of each college). If a project requires a group of students to apply, one student must create a group and invite his/
her classmates. The request will go to a supervisor to await acceptance. Once a project is accepted, the evaluation step will start. 
We allow students to submit their final reports, including their project work, and the supervisor is able to download the reports 
and evaluate them in a few basic steps. All the steps of a project are complete once a mark is recorded by the supervisor through 
the appropriate panel and is available for the students to access through their panels. The project is then archived to be checked 
against newly submitted projects to avoid “repeated projects”.  

We tested the SPMS with students and instructors from our university in Madinah. We checked that instructors could submit their 
projects and students could browse them. We asked students to form groups and apply. We also asked instructors to accept/reject 
these requests. According to the AWS monitoring tools, our app did not overuse any of the environment resources in any of the 
tests, so we can declare that the instance of our application (and its dB) on the cloud worked normally, and that 90% of the users 
used computers and 10% used smart devices to interact with the SPMS. To test users’ satisfaction, we asked them to complete a 
short survey (using Survey Monkey) and we found that more than 91% were happy with the SPMS. In future work, we are planning 
to add more enhancements as well as extend the evaluation part. We will also introduce a project checker function that checks 
students’ submissions for plagiarism.
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ABSTRACT

Business Activity Monitoring (BAM) is a mean to give full visibility to different business processes. Companies use BAM to track 
and monitor the status of their key business activities. There are different tools that implement BAM concept. One of these tools is 
provided as a web-based application by the famous company IBM.

A key feature in the monitoring process is to have a continuous process 
of monitoring. This feature allows companies to be proactive regarding any 
issues that may affect their business process. Another important feature 
is the response time to solve any detected issue. However, one significant 
limitation of using the IBM BAM system is the need of PCs to log in into the 
system to review business activities and to check if there are any alerts have 
been detected. This limitation affects the speed of providing the corrective 
actions that are needed to be taken. The magnitude of this limitation 
increases for companies that provide services to customers directly or 
finical services. Such delay may cost these companies a significant amount 
of money as well as decreases customer satisfaction.

The availability of a faster notification way for any detected business alert 
will help to reduce the time needed to fix such issues and therefore save 
money and increase customer satisfaction. Our project proposed a solution 
to speed up the notification process using a mobile application on Android 
platform (called Vigilant). To guarantee the success of vigilant there are 
several design goals that need to be achieved. Firstly, interoperability which 
is critical to the system since it must couple with other systems (company’s 
server and BAM). The flexibility, which gives companies the ability to add new functions in the future depending on their needs. 
These design goals have been achieved by implementing SOA architecture. In addition to receive a faster notification we kept in 
mind the application performance. Moreover, security is one of the most important design goals since Vigilant will deal with the 
company’s internal data which need to be secured. 

The real-time notification feature has been achieved by using a sufficient algorithm that evaluate the transactions. Testing the 
algorithm demonstrated that it is capable of fetching and evaluating more than 500 transactions in two seconds. The system is 
also capable of sending the notification in less than one second which meets the performance design goal. Moreover, Vigilant 
has also the ability to customize the notification message based on the transaction category as well as the type of the employee 
function, level and authority. To achieve the security design goal, Vigilant uses a secure channel and encrypted data to connect the 
application with BAM, the company’s server and the Vigilant web application server. Furthermore, Vigilant uses the GPS to limit the 
access to a specific country based on the company needs to increase the security level of using the application. All these features 
have been tested and passed successfully. Additionally, Vigilant has the ability to generate a monthly report that summarizes issues 
that have been detected and who takes the responsibility of solving these issues. For the application deployment, we collaborated 
with a Saudi governmental company that uses IBM BAM to track their EBPP transactions as a proof of concept to test our proposed 
application in a real-life situation.

Figure 1 Vigilant prototype
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ABSTRACT

The Prophet’s Mosque Al Masjid An Nabawi is located in Medina, Saudi Arabia. It is one of the largest mosques in the world and 
the second holiest site of Islam. Also it is a mosque which is built by Prophet Muhammad by himself. It is one of the most visited 
places in the world where the number of visitors is 12 Million and 200 Thousands visitors per year and 750 thousands in the month 
of Ramadan. It offers a lot of useful and important services for the visitors, and one of these services is the “Audio Library of the 
Prophet’s Mosque”, where the visitor can collect Speeches, Lessons and Recitations of the Quran with several readers’ voices.

We Propose to design a Mobile App for the existing audio library system for the Prophet’s (peace be upon him) Mosque. We have 
developed Smart Mobile App using Android platform.

From our Mobile Ap visitors can listen to audios or download any audios and videos they want in there storage device easily 
and without any complexity from any parts of the world, also they can search in the database for the informative speeches and 
recitations.  Our Smart Mobile App is different when compared to the existing Mobile App such as Audio mp3 Al Masjid An Nabawi, 
in our proposed app people can download not only Holy Quran, but also Lectures and Speeches presented by different Sheikh’s. 
We categories the lecturers and speeches based on Sheikh’s names in the database, which will be very helpful for the people to 
search based on their names. Another efficacy of our Smart Mobile App for Al-Masjid an-Nabawi, Prophets Mosque is that people 
can also share with their friends on social media through Twitter and facebook. Another difference is that data can be shared with 
the visitors more easily and more securely. The proposed Mobile App will also be helpful for the employees of the audio library to 
perform automatic search for the required lessons or recitations to fulfill the request of the visitors, an advantage of the proposed 
system is that the search is automatic instead of the existing Manual search. The snapshots of the proposed App are shown below.

                                                           

The Proposed mobile app for an audio library system of the Prophet’s Mosque will be helpful for all Muslim people from all over 
the world because it is an important Islamic center for every Muslim. The system will combine and manage all audios functions 
easily and we name it Prophet Mohammed Audio Library (PMAL). We wanted to achieve a system that supports our idea and serves 
people and society in addition it publishes religious culture.
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ABSTRACT

Lung cancer is one of the leading causes of death today.  There are many types of cancer. However, lung cancer has a high common rate 
among people. It is very challengeable to be detected at its early stages using medical examinations. However, if lung cancer could be de-
tected in its early stages, the chance of successful treatment and survival among people could increase. In recent years, image processing 
techniques are widely used in image diagnoses, especially in lung cancer tumor’s detection. Computed tomography (CT) images are generally 
used more than X–Rays and MRI images as it offers more detailed, enhanced and accurate results.                                

This paper deals with the development of lung cancer detection system through the usage of image processing various techniques in order 
to detect lung cancer. The Lung cancer detection system that will be applied on this research has specific steps; pre-processing, segmenta-
tion, feature extraction and the final stage is the classification. The First stage of image processing is the Pre-processing; it contains image 
preparation to be ready for feature extraction process. The second stage is feature extraction, where some features are extracted from the 
pre-processed image to help on the classification stage. The third stage is the classification, based on the extracted features, the occurrence of 
abnormality of lung could be predicted. These extracted features test any cancerous and noncancerous images. On this stage, the input image 
is classified even to the “Yes/normal” class which means that this lung has cancer cells so, lung cancer could be early predicted, or to the “NO/
abnormal” class which means that this image doesn’t have cancer cells and based on, there is no predictable lung cancer. On each stage, some 
techniques will be applied until we get the higher accuracy that could detect the disease as earlier as possible.

Figure 1: Lung cancer detection system Architectural diagram 

This paper aims to develop a new technique(system) with more accurate detection results in order to increase survival cases and decrease 
death rates. The new classification technique is using decision tree classification technique to classify the lung image and decide if it has cancer 
cells or not. Also, there will be a nested classification using the mentioned algorithm in order to classify if this cancer is Benign or Malignant. 
The final outcome of this research is an improved tool/system based on a new image processing technique (Decision Tree applied on lung 
images) with a good accuracy in order to accelerate the detection of lung cancer and deeply specify its type.

Keywords: Lung cancer, CT images, feature extraction, Decision Tree classification technique. 
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ABSTRACT
Smart cities use multiple digital technologies to enhance the quality of the city services including energy, transportation, health, 
education, water services, events and more. They generate a huge volume of structured and unstructured data on a daily basis. 
According to 2014 IDC estimates, there will be by 2020 more than 200 billion sensors generating an estimated 10% of data. 
Social networks, such as Twitter, Facebook, and Google+, are becoming a new source of real-time information in smart cities. The 
social network users are acting as social sensors. These datasets so large and complex are difficult to manage with traditional or 
conventional data management tools and methods. To become valuable, this massive amount of data, known as ‘big data’ needs 
to be processed and comprehended. 

In this work, we are seeking to collect and analyze social media data concerning the main cities in the UAE. An increasing number of 
events is taking place every year in these cities. Therefore, it is paramount to analyze the conversations of the citizens with regards 
to these events and to other concerns. First, we focus on data retrieved from twitter given the small size of the tweets. Twitter is 
a good source of information for real-time event detection and sentiment analysis. We use twitter API and python programming 
language to get up-to-date tweets. We intend to use a variety of modeling and analytical techniques to carry out social media 
analytics. As a case scenario, we are using collected data and some python libraries to perform sentiment analysis on a number 
of issues such as mining the opinion of the users concerning the daily traffic in the cities of Dubai, Abu Dhabi and Sharjah. Data 
was collected over a whole week. The primary results of the analysis show the following users’ opinions for the three cities: Dubai 
(9.4% positive, 11.2% neutral, 40% negative), Abu Dhabi (2.6% positive, 5.6% neutral, 31.2% negative), and Sharjah (10% positive, 
7.2% neutral, 20.2% negative). This kind of investigation will result in a better understanding of public’s needs and concerns so that 
municipalities and city governments will take timely actions to cope with those concerns. 
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ABSTRACT

Emergency vehicles face difficulties reaching destinations on time, thus causing loss of lives. One major reason of these difficulties 
is traffic jams caused by traffic lights. To address this, we developed a system to help emergency vehicles to reach their destinations 
faster. This system connects emergency vehicles to the traffic center which tracks the emergency vehicles and schedules the traffic 
lights along their route to clear the roads before the emergency vehicle arrives. In this system we use the Connected Vehicle 
algorithm (CV) and we developed the Traffic Signal Preemption System algorithm (TSPS) to schedule the traffic lights, and to test 
their we used the Simulation of Urban Mobility (SUMO) tool.

SUMO is an open source, highly portable, microscopic traffic flow model and continuous road traffic simulation package designed 
to handle large road networks. It also has a property to import a real maps and use a different tools to connect with network 
simulators. Therefore, we choose SUMO to evaluate our algorithm. SUMO allows the modelling of traffic systems including traffic 
lights, vehicle types and vehicle routes for customized simulations. SUMO has supporting tools, which handle tasks such as route 
finding, visualization, network import and controlling traffic lights. In our project, we develop a program by using python to 
connect with SUMO and to control the simulation. Python is directly linked with SUMO and uses SUMO’s API. Figure [1] shows the 
traffic simulation in SUMO. 

Figure 1: Traffic simulation in SUMO.

To experiment algorithm Connected vehicle (CV) of paper “A Connected Vehicle Based Traffic Signal Control Strategy for Emergency 
Vehicle Preemption”, the (CV) algorithm opens the traffic lights on the route of the emergency vehicle before reaching it at a certain 
distance. The system keeps connected with the emergency vehicle to calculate the distance between it and the traffic lights while 
it is moving. 

The results improved by 41.21% .Then we created the Traffic signal preemption system (TSPS) algorithm in order to reduce the 
communication between a system, emergency vehicle and traffic light. The (TSPS) algorithm will give the emergency vehicle all 
information, such as distance, average speed, time and approximation time. Resulted in a better improvement of 38.72%
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ABSTRACT

Educational technologies are transformative for learning processes and provide students, instructors, and academic institutions 
with the necessary tools needed to be successful during their educational careers. 

Therefore, large-scale adoption and sustainability of such technologies in educational systems is important. The goal of this study 
is to find the best approach to large-scale sustainability through government (public sector) and business (private sector) policies 
for autistic students. We found that businesses were thinking only of profit, unlike the government, which is trying to determine 
what is best for autistic children and their integration into society. 

We believe that there should be policies put in place that will allow for collaboration between the public and private sectors. 

The government has the influence and money, but the businesses have the materials and assistive technology the help autistic 
students. Government policies advocating for large-scale sustainability would boost business revenue and fund further 
advancements in this field. 

By striving for one goal, large-scale sustainability for autistic students, they can synergistically work together to be an engine for 
change.
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ABSTRACT

Since the birth of online auctions in 1995, auctions on the Web are increasing as Lucking-Reiley, Bryan, Prasad and Reeves (2007) 
mentioned. However, while Saudi society is welcoming e-commerce of different types more than ever, there is a huge gap between 
Saudi online shopping websites and Saudi online auctions websites. Saudi online auctions websites are not at the same level 
as their online shopping websites or as of foreign auction websites such as eBay. Saudi online auctions do not have specialized 
effective functionality, attractive designs or content organization. The current Saudi online auctions that are from customer to 
customer (C2C) are very simple in that the auctions are all held and managed solely by comments. These comments include: 
biddings, inquiries, answers from auctioneers and unrelated comments. Also, Saudi online auctions need to be filtered because 
they accept irrelevant posts such as ads for services and jobs, and they are not dedicated to auctions. Therefore, browsing through 
current Saudi online auctions involves wasted time and effort, which could be improved with technology and artificial intelligence. 
Thus, the need for Saudi online auctions that develop the aforementioned aspects is increasing because of the dramatic increase 
of Saudi e-commerce. The Zad system aims to establish a Saudi auction web application that provides a better experience in 
browsing, buying and selling properties for Saudi buyers and sellers including auctioneers and bidders as they are the target users. 
Zad offers a well designed, secure and user friendly environment. Figure 1 shows a prototype of the system homepage.

Figure 1: A Prototype of the Zad System Homepage 

The system will provide an agent according to user preferences that will bid instead of the user. The agent will therefore save 
the user time and effort and will keep the user up to date about biddings. Some services such a headline search ads and bold 
listing of properties include fee charges. As for building the Zad system, it is challenging because it introduces a new concept of 
online automated auctions in the Arabic language, specifically customized for Saudi society. This requires a well designed and a 
well tested system. The method which was followed in developing the Zad system was the rational unified process (RUP), which 
consists of several phases: inception, elaboration, construction, and transition. RUP enables iterations, working in parallel, and 
supports teamwork which reduce risk and speedup building the software.

Reference:
Lucking-Reiley, D., Bryan, D., Prasad, N., & Reeves, D. (2007). Pennies from eBay: The determinants of price in online auctions. The Journal of Industrial 
Economics, 55(2), 223-233. 10.1111/j.1467-6451.2007.00309.x
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ABSTRACT

Nowadays, video and audio files are widely spreading on the internet in various languages for online use and even offline. Such 
video and audio files are diverse in their content and targeted viewers, from educational to utter entertainment goals. With such 
diversity and increment in content, a problem arises where people with hearing disabilities cannot get to benefit from it.
In order to enable them to benefit from this content, subtitles are suggested to providing them with the captions. Technologies 
such as Youtube’s auto-generated captioning system has been beneficial for many people who either like to read what they hear, 
or for those with hearing disabilities, but it is not fully supported for the Arabic language. Manual subtitling is available but it 
is both time and effort consuming. On the other hand, automatic subtitling can be used using speech recognition techniques. 
However, previous works on Arabic-subtitling systems are limited to institutions such as TV channels using limited data like news 
broadcasts and does not reach the normal users’ hand. Creating an automatic-subtitling system for Arabic videos would help the 
content creators or the normal users who wish to have the captions.

From such insights, this abstract presents Qalam (قلم): a desktop software that is meant to do the task of generating subtitle 
files automatically from Arabic video/audio resources.
It  takes the file that the user uploads and produces a subtitle file in text format for it.

In order to do the task, it uses speech recognition techniques and time synchronization methods. Qalam’s goal is to aid the 
Arabic files transcription process by generating ready to use subtitle files.

For generating the subtitle file for the video/audio the user input, the process goes through two main components. First, the 
speech recognition part where an Arabic automatic speech recognizer (ASR) is built to recognize Arabic speech where Standard 
Arabic speech data is used in training and preparing the ASR. Second, the subtitle file generating part where the transcription 
and timestamps of the recognized speech are being used to create the subtitle file. CMU Sphinx open source tool is used to build 
the ASR operating on Linux.

The Arabic language is a rich language, it has a large vocabulary and different accents, also the Tashkeel of the alphabets 

 of Arabic words creates another challenge where the same word with different tashkeel can be considered as a new (تشكيل)
word. Building an ASR for the Arabic language is a huge task that requires more time and computational power creating some 
challenges. Thus, Qalam is built currently for subtitling Islamic lectures that use the standard Arabic using limited data and for a 
limited number of speakers. In the future, it aims to cover the Arabic language and serve as a tool that enriches the usage of the 
Arabic content on the internet.
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Supervised by
Dr. Sara Yousef

King Abdulaziz University, Jeddah, Saudi Arabia
Information Technology Department, Faculty of Computing and Information Technology

 ABSTRACT

The water source in most of the buildings in Saudi Arabia are water tanks. Not knowing how much water is left in the tanks is a huge 
problem, since it results in immediate, and sudden water loss. Manually checking the tanks’ water level is tedious, harmful and time 
consuming, so people are definitely avoiding doing that.

Basically, we would like to assist in serving the community, and try to come up with technical solutions for an easygoing life. That 
makes it easier and safer for people to manage and maintain their water levels without consuming their time.

In this project research, we are seeking to provide a control of water in tanks through a mobile application called: L ‘ E A U. This 
service will allow users to track the tanks’ behavior. Subsequently, users will be aware of the water’s rate daily, weekly or monthly, 
which may help in rationalizing water consumption.

Upon the suggested solution, the users are provided by information of the water level and the value of the PH levels (numeric 
scale used to specify the acidity) by using sensors connected to an Arduino Board. Additionally, an alarm is activated when there is 
an emergency, or any problem in water purity. Moreover, users are allowed to communicate with water server providers, and the 
maintenance companies. 

The application is going to be created for Android platform operating system, and developed in Java programming language using 
the Android development kit (SDK). We will link the electronic components with the application using the GSM technique.

We believe that considering the user’s functional and non-functional requirements would affect the success of the application, 
and might increase the demand in the future. Upon that, we ran an online questionnaire. As a result, we got more than a thousand 
responses that were supporting the idea; some of them were requesting more things to add to make the application as useful as 
possible.
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Online Credit Card Validation Using Improved LUHN Algorithm 

Aisha Asiri, Sumaya Mohammed, Doha Bassiouni, *Dr. Menaka Sivakumar
 Saudi Electronic University, Riyadh, Saudi Arabia

ABSTRACT

Online Credit Card Verification system (OCVS) is a application that offers you a secure way to use your Visa credit card through Visa 
Check. Visa Checking is provided to protect all electronic transactions made by credit card. The security feature in this application 
requires the user to register with the visa verification service for  using the credit card. This application emphasizes the authentication 
and verification security controls that can be employed in making a credit card transaction more robust and thwart break-ins at 
the application level. This project demonstrates a modified and improved LUHN algorithm for validation of credit card numbers 
equipped with more error detection capabilities of the algorithm. LUHN algorithm is an extensively used algorithm for validating 
credit card numbers to prevent frauds coupled in the card payment sectors. LUHN algorithm was developed by Hans Luhn during 
1950’s which was initially adopted to gratify for document storage and retrieval by IBM. In the due course it is now widely in credit 
card number validation to shield from accidental errors. Apart from credit cards this algorithm is also applied for validating various 
identification numbers such as National Id numbers in United States, Canadian social numbers etc., Albeit its strength to detect 
single digit errors, transpositions of adjacent digits, LUHN algorithm does not spot jump transposition errors, twin errors and some 
adjacent transposition errors. A web application is designed to implement the modified algorithm and test the effectiveness of the 
changes made in the algorithm. This application makes the process of pre-authorization and verifying a credit card information 
during an online transactions process. The major focus of this project is on the authorizing and verifying algorithms. The input is 
the credentials of a credit card such as the credit card number, security number and expiry date of the credit card etc., This project 
is limited only to check for the genuiness of the credit card and the user to prevent the fraud transaction.
   This project has accomplished the following objectives:

ü	 Create a web application that will:
Ø	 Validate the credit card information ‘number, security number and expiry date’.

Ø	 Allow the user to check if credit card is valid or not.

Ø	 Process credit card validation at runtime.

Ø	 Eliminate fraud attempts.

In conclusion this project emphasizes the authentication and verification security controls that will be employed in making a credit 
card transaction more robust and thwart break-ins at the application level.
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ABSTRACT

Technology has evolved to allow for more convenient and fulfilling lifestyles by contributing to the field of home automation and 
thus, smart homes have been an active area of research. However, despite considerable investment, they are not yet a reality for 
end-users. Moreover, there are still accessibility challenges for the elderly or the disabled, two of the main potential targets for 
home automation systems. Nowadays, people find it harder and time-consuming to accomplish simple daily tasks. People with 
special needs also face difficulties and limitations regarding living an independent life in terms of controlling their surrounding 
devices and moving from one place to another. The currently available solutions in the market are not addressing all types of 
impairments/disabilities, as it requires voluntary control over muscles, which to a certain point, may be impossible to certain users 
such as paralyzed people. 

In our solution, we propose to use what is called ‘The Brain Computer Interface (BCI)’. BCI systems build a communication bridge 
between the human brain and the external world, eliminating the need for typical information delivery methods. They manage the 
sending of messages from human brains and decoding their silent thoughts. Thus, they can help physically challenged or locked-
in users by providing an alternative communication channel for them, and facilitating hands-free applications that bring the ease 
and comfort to human beings through mind-controlling of machines. Using this technology, the life of people would be further 
simplified, physical efforts would be considerably reduced and it would also prove as a boon for physically disabled people.

The goal of this project is to develop a software infrastructure for home automation using the BCI technology, and it shall allow 
users to perform menial tasks, such as switching the lights on and off, opening and closing doors, controlling the television set, 
using the phone, and moving to a specific location in the smart home, using only their thoughts. The project targets many types of 
users, including both healthy people and people with motor disabilities. It also serves different age groups ranging from children, 
teenagers, adults, to even elders, where they will all be capable of using the system either independently or with the help of a care 
giver.

In this project, we have accomplished a complete proof of concept that demonstrates the viability of the BCI technology in the 
field of home automation. Specifically, a software infrastructure has been built to enable users to incorporate their brain signals 
in order to accomplish a set of tasks, allowing them to control the smart home environment, and no muscles intervention is 
needed. The software has been built using the Emotiv SDK, which is a toolset that allows developers to develop applications that 
interact with the Emotiv neuroheadsets. We also used Arduino, the well-known hardware prototyping kit, to simulate the smart 
home appliances. The project adopts a “Motor Imagery” approach, which is one of the standard concepts of BCI, in that the user 
can generate induced activity by imagining motor movements. This approach could be successfully adopted by incorporating a 
group of connected sensors (beacons) to the system. Beacons are responsible of specifying the micro-location of the user in the 
smart home environment, and thus, displaying only the available options according to the user’s location. By limiting the number 
of actions that a user has, we were able to increase the accuracy and reliability of the Motor Imagery approach, and use it in our 
system.
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Mirino: The Swimming Robot

Maryam Al-Foudari, Abrar Alqallaf, Sarah Alharbi, Mohammed Almotawa, and Mohammed El-Abd
Electrical and Computer Engineering Department

American University of Kuwait, Kuwait

ABSTRACT

There are a lot of marine applications that require robotic assistance for more efficient completion of the required task or to ensure 
humans safety. Such applications include salvation, saving navigation, search and rescue, military operations, ship inspection, 
marine biology and checking economic foundations (oil pipes, electric line, connection cables, oil rigs). Other more personal 
applications could be fishing and diving. The proposed idea is constructing a swimming robotic with a design system that aims 
to swim on the water surface and detect specific object under the surface of the water, also it could analyze the environment 
conditions by using some components and sensors.

 Mirino, shown in Fig. 1, is a Swimming Robot prototype consisting of a collection of sensors that will help the robot to detect 
different types of objects depending on their color. The person who is controlling the robot can display all captured pictures or 
videos on the station through a software application. 

Fig. 1 The swimming robot.

The system is designed, shown in Fig. 2, using Arduino microcontroller as the main control unit along with other components. 
A Pixy camera was tested and we made sure that it detects and track objects of recognized colors. A GPS unit also was tested to 
continuously track the robot location. We made sure that PH and Senility Sensors can determine the water conditions. A GoPro 
Camera was used in the test to send high definition videos of the tracked object to the monitoring station. Solar Power was tested 
as well to charge the robot when needed.

Live Cam

Microcontroller
Arduino Mini

Cam

GPS

Motor Driver

Salinity Sensor

PH Sensor

Charger

Fan

Battery

RF

Solar Power

Fig. 2 The swimming robot block diagram. 
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Extending the Capabilities of Solr Information 
Retrieval System: Arabic Language

Aminah Alqhtani, Manal Alnefaie, Noura Alamri
Ahmad Khorsi

Al-Imam Muhammad Ibn Saud Islamic University, Riyadh, Saudi Arabia

ABSTRACT

Searching for information on the Internet has been a concern for many people, because finding a specific piece of information 
immediately may not be easy, especially when using Arabic language Information Retrieval Systems (IRSs). Arabic language is 
considered to be one of the most complex languages in Natural Language Processing (NLP). Solr is an IRS that is widely known 
for its accurate results and for its performance in English. Arabic still has some deficiencies on Solr because it has more complex 
morphological structure than English. An example of these deficiencies is the lack of finding synonyms. 

First, we are considering several open source stemmers to evaluate by using systematic sampling with calculate the mean and the 
Standard Deviation, two of these stemmers are root stemmers (Khoja and ISRI) and two light stemmers (Tashaphyne and Ojuba). 
Next, selecting two stemmers that show high accuracy to evaluate the search accuracy of Solr in Arabic. The corpus that will be 
used in evaluation is Alshamela database.  Evaluating the search accuracy of Solr. Then, evaluating again after adding MUHIT 
synonyms that is generated by UNDL, and it is an open source corpus that contains 1,940,133 Arabic words. Evaluating purpose is 
based on using three matrices which are Precision, Recall, and Normalized Discounted Cumulative Gain (NDCG). In addition, the 
best stemmer will be used to develop a search engine based on Solr for Alshamela database which contains more than 6000 books 
and evaluating the accuracy with the same three matrices.
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 ABSTRACT

Many health centers and clinics lack the presence of dermatologists or they have busy schedule, while a patient may have an 
urgent condition that need to be diagnosed and treated as soon as possible. The delayed diagnosis of the disease can cause some 
severe complications which could threaten the patient’s life, in case of skin cancer for example, the five-year survival rate for Stage 
IA melanoma is roughly 97%, whereas the five-year survival rate for Stage IIC melanoma is roughly 53% and the five-year survival 
rate for Stage IV melanoma is just 15-20%. Therefore, a need for technology appeared in this specific field.

Derma Now application targets both patients and dermatologists who have their own clinics to register it in the application with its 
specific location so the patients could reach those clinics from their side of the application and reserve an appointment. It will also 
provide an instant skin diagnosis feature which is implemented using image recognition algorithms. Figure 1 shows system high-
level architectural of Derma Now Application. It shows the main of components of Derma Now Application which are: android 
based devices, server, database and google map. The system consists mainly of two main parts. The first module is an Android 
mobile application provides the following services. For any user to could capture skin image and send it to the server application to 
diagnose skin disease. For registered patient, they could find the nearest dermatology clinic and reserve an appointment through 
the app. for registered doctors they could manage their time schedule and receive patient appointments through the application.
The second module is a server application to receive skin image from users and diagnose its disease through an image processing 
and classification algorithm. It also registers dermatology clinics and doctors and allow them to manage their time schedules and 
allow patient to find the nearest available clinic and to reserve appointments through the mobile app. 

      
Figure 1 High Level System Architectural Diagram.                                                           Figure 2 Skin diagnose module Technique

The diagnose module in the server side will receive skin image from either user or registered doctors, passing it to the image 
processing algorithm which will start with image pre-process to remove noise using low-pass filtering followed by median filter to 
perform hair removal. Then image segmentation using Otsu’s method to separate region of interest. Then feature vector extracted 
(Figure 2),using GLCM for texture image analysis. GLCM is used to capture spatial dependency between image pixels. GLCM works 
on gray level image matrix to capture most common feature such as contrast, mean, energy, homogeneity. Finally, the feature 
vector will feed to a neural network classifier. The classifier will pass firstly through a learning stage using a set of collected image 
representing set of different skin diseases, then the classifier will be ready to classify new images. The system will send diagnose 
results back with recommendation and medication for doctor’s side and some pre-cautions for patient’s side. It shows the patient 
any near dermatology clinic through google map.

Currently we ended most of the mobile and server application and working on skin diseases classification stage.To implement this 
application, these tools will be used: Android Studio for designing the interfaces, Matlab to make the computations for the image 
processing, Xampp for the server application, and MySQL to design the database.  
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ABSTRACT

Emergency Room (ER) plays a huge role in the healthcare domain in saving the human lives. However, the advantages of the ER 
to the patients could be decreased according to the delay of the patient diagnosis. Therefore, the time to diagnose the level and 
severity of the disease should be taken into consideration. As one minute may make a big difference in the patient’s life, Emergency 
Room Management Information System (ER-MIS) has been developed to overcome the problem of delaying the patient diagnosis 
in the ER. 

ER-MIS provides real-time communication between paramedic in an ambulance car and physician in a hospital in order to facilitate 
patient’s real-time monitoring and care provision. Moreover, as Measurement of vital signs is necessary to help the physician 
assesses the patient’s clinical situation, ER-MIS streams patient’s vital signs that have been collected via MySignals body sensors 
rapidly and continuously to the physicians, throughout the process of transferring the patient to the moment of arrival at the 
hospital’s ER. Therefore, a quality treatment and corrective actions can be delivered to the patient due to the rapid diagnosis.

ER-MIS consists of hardware and software subsystems. The hardware is responsible in collecting the vital signs and stores these 
in a cloud to access them easily by the system while needed. It collects these signals using MySignals products; MySignals HW 
which is an IoT development platform for medical devices and eHealth applications, MySignals’ body sensors in which vital signs 
can be recorded, and Arduino Uno. While the software subsystem consists of a website with two interfaces which will be used by 
Emergency Administration and ERs for the supervision and administration, and an Android application with two interfaces for the 
paramedics and the physicians.

This project is expected to save time inside and outside the ER, save a lot of lives for the whole community, and provides a great 
service to all of the ER staff, the paramedics, and the patients. Figure 1 below describes the ER-MIS architecture and various 
subsystems.

Figure 1- ER-MIS Architecture and various subsystems
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Leq8teK:  A Novel Mobile Application for Lost and Found Items 
Ali Awad Al Enazy, Jafar Alarifi, Meshal Alajmi, Abdulrahman Albatel, and Imran Usman 

Saudi Electronic University, Riyadh, Saudi Arabia

ABSTRACT

This project presents a novel android based mobile application which helps in finding lost items. The idea is of community based self-
supportive and self-reliant service in finding lost entities. Such a lost entity could be a valuable belonging, a person (such as a child or a person 
with mental disabilities), a daily usage item (such as a key, sunglasses or a bag), or a priceless gift from a loved one. The application provides 
a platform for people who lost something, people who found something, people who had a glimpse of a lost item by chance, and people 
who volunteer to find lost things. In addition, such a coordination and cooperation plays a vital role in the enhancement of trust, loyalty, 
humbleness and support in the society at large and the community in specific. 

Figure 1: General architecture of the proposed “Leq8teK” mobile application

The working of the application is depicted in figure 1. Each user has a profile with complete address, a validated contact number and related 
information, and a goodwill score. The goodwill score is updated every time the person interacts with the fellow members in finding and 
returning a lost thing, which also highlights him as a feasible and important candidate for community development projects. The lost entity 
can be published by the owner on the application and is then visible to all the other users. In order to incorporate some security and privacy, 
the application allows the owner to publish the information of a lost item either publically, or privately in close user groups, or based on the 
vicinity of the potential lost place using the GPS based location services. If available, the owner can also upload the photo of the lost entity in 
the application.

Once a potential found item matches the owners’ description and/or photo, the volunteer who found could then communicate with the 
owner through the built-in messaging service of the application and they can mutually agree upon a method, place or time of returning.
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ABSTRACT

People with disabilities, like physical and hearing impairments, cannot communicate with normal people on one hand, and on the 
other hand they cannot communicate and control hardware devices, such as TV, music player, and personal computer or any home 
appliance that is used in everyday life. 

Therefore, a brain computer interface (BCI) is to be designed and developed to address such a problem, which allows interactions 
among human beings and computers without using their muscles. BCI technology represents a highly growing field of research 
with different application systems. Movement, it has been used and applied in many applications that are necessary for daily 
usage; for example, controlling a wheelchair. 

Reading, recording and analyzing the human brain signals have been extensively studied in different fields, such as education, 
games and entertainment, using different machine learning and decomposition methods. To our knowledge, recording, processing 
and simulating the Electroencephalography (EEG) signals for Palestinian with physical and hearing impairment using support 
vector machine (SVM) has not been considered yet. In particular, the proposed model involves four processing steps including: 
reading and recording EEG raw data, signal enhancement and improvement, features extractions, and signals classification as 
shown in the figure below. 

A low-cost EEG headset device, namely “Emotive Insight” is used to record and store the human brain signals, which can further be 
used later to perform some processing and improving over the recorded signals using different signal filters and smoothers. The 
enhanced signals will be used later to train SVM to extract the most important feature that can be used to perform the classification 
process. In the classification phase, a new EEG signal will be recorded online and classified using SVM classifier, based on the 
extracted features in the former phase. 

The proposed system has been tested many times on 10 different persons to distinguish between the left and right signals. The 
system reached an average classification accuracy of 96.6%, which can be used later to move a small wheelchair in different 
directions for instance. Indeed, building such a system will definitely help and guide people who have physical and hearing 
impairments.
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ABSTRACT

A heart rhythm disorder (arrhythmia) is the abnormal beating of the heart or the inability of the heart to beat at the right time. 
Arrhythmia is associated with fatal heart problems such as heart stroke and heart failure. Thus, it is extremely essential to diagnose 
arrhythmia at an early stage. There are different algorithms available for arrhythmia detection. We have developed our software 
using MATLAB to further improve the accuracy and efficiency of the detection process. 

Our project is aimed to detect different types of arrhythmias using efficient detection algorithms which involve the  analysis of 
ECG signals to determine P wave, RR, PR and QRS intervals. Arrhythmia detection requires estimation of waves and segments of 
ECG signal and their durations. Any deviation from normal time durations indicates the presence of arrhythmia. The system block 
diagram is shown below.

According to our system, ECG signals collected from MIT-BIH arrhythmia database are loaded into MATLAB. They are then pre-
processed which includes filtering to remove noises like high frequency components and baseline wandering followed by 
QRS complex detection. QRS complex detection is done using two different algorithms: Pan Tompkins algorithm and wavelet 
transform. After QRS detection, different features are extracted from the ECG signal and the heart rate is determined. Results are 
then interpreted using specially designed decision rules to classify the arrhythmia types. 

The software will aid in the training of recently graduated doctors by providing them with a platform where they can gain 
experience in determining the types of arrhythmias. It will help cardiologists in faster arrhythmia diagnosis. Additionally, it can 
benefit the students for research purposes.

We would like to enhance our project to process real time ECG signals. Additionally, we plan on creating a graphical user interface 
and analyze heart rate variability.The software technologies used to implement the proposed system include HTML, PHP, MySQL 
and Apache Web Server. The web application is developed to run on all devices that have an internet connection.

Figure 3: QRS detection using wavelet transform.Figure 2: The original ECG signal.

Figure 1: System block diagram.
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WLMS: Waiting Line Management System

Hala Alqurashi, Maha Alharbi, Amal Almotiri, Wejdan Alzahrani, Dr. Heyfa Ammar
King Abdulaziz University, Jeddah, Saudi Arabia

ABSTRACT

Airports usually intend to be crowded especially during Al-Hajj season, where the crowd density is high. Consequently, maintaining 
an acceptable service time at counters is crucial in order to alleviate the waiting conditions and avoid possible problems such as 
conflicts, fighting and so on.

By emphasizing the need for appropriately handling waiting lines in service organizations and avoiding blocking situations, we 
aim to develop an application that includes two important modules: 1) queues management and, 2) detection of an abnormal 
human behavior. These modules are based on the analysis of a streaming video captured by a camera that covers a certain area of 
the airport. The first module allows to count the service time at each counter of the police control section in the airport. Then, it 
sends an alarm to the supervisor of the counters in case the service time at one counter exceeds a normal duration with respect to 
the waiting lines model assumed to be M/M/1. To this aim, the first module will be composed of the following features:   

1. People detection in front of a counter as soon as they arrive to the region of interest. The region of interest is the spatial 
space where passengers wait to be served. It is defined once and manually by the administrator.

2. Start counting the duration of service

3. Counting the number of people waiting for a service

4. Detection of the instant when the served passengers leave the counter

5. Check whether the service time is within the normal range. It is to be noted that the measured service time is proportional 
to the number of persons at the counter.

6. Send an alarm with the number of the counter if the service time exceeds the normal duration.

We also develop an android application for the supervisors through which they can receive the alarms, in addition to the general 
status of the queues in the airport at a given moment.

The second module allows to detect a possible abnormal behavior which may refer to any kind of conflict such as fights in the area 
covered by the camera. This is done by learning the normal behaviour from the video, based on the analysis of the crowd dynamics. 
Then, an eventual atypical behavior is deduced and an alarm is sent to the supervisors, through the android application, in order to 
take appropriate actions. More precisely, the motion vectors are estimated between each pair of images. A sudden and remarkable 
temporal variation in the motion characteristics will be associated to the occurrence of an abnormal behavior.

Other secondary features are provided by our application and briefly described in the following: 

•  The number of passengers waiting in the waiting line is detected to warn the supervisor in case the queue has exceeded 
the maximum number of passengers allowed hence the queue is considered crowded. 

•  whenever an alarm is sent to the supervisor a list of suggested available queue numbers will be sent as well helping the 
supervisor redirecting the passengers to reduce the crowding. 

•   A daily random generated schedule with the supervisor’s names and positions at counters will be sent to the manager and 
all supervisors through the android application.

Hence, the application is applicable anywhere not only in airports and by developing such an application it will reduce the delays 
in waiting lines and decrease the negative impact. At the same time, it will increase the service quality and customer satisfaction.



9710th Annual Undergraduate Research Conference on Applied Computing
Zayed University April 25 – 26, 2018, Dubai, UAE

VDA: Volunteering for Disabled Application System

Nouf Nasser alagili, Samiah alzahrani, Khloud almutairi, Sheihanah albugami
Al Imam Mohammad ibn Saud Islamic University, Riyadh, Saudi Arabia

Supervised by :
Dr. Pavlos Nikolaidis

ABSTRACT

In recent years, there has been much of a research in computer science field about producing technologies capable of helping 
people with disabilities in their daily life activities. Technologies like helping blind people to find their own way in roads or 
helping visually impaired people to go through reading a screen easily and so on was included in many applications offered to 
the wide public trying not to distinguish them from the rest of the society. This paper represents a mobile application specially 
build for disabled people to make requests for help at any time and from anywhere being able to choose the right one.

This paper represents a mobile application specially build for disabled people to make requests for help at any time and from 
anywhere being able to choose the right volunteer. Building an application that easily connects the disabled with the outside 
world, can encourage the volunteering sense of society which in turn can make its people happier. Specially in Saudi Arabia we 
have a lot of people who would like to give a hand to the disabled members of their community but they do not have an easy to 
use, cheap, effective and automated system, to communicate with them.

In VDA system, every likewise request include: time, date, location, type of help and possible duration required to complete 
it. This way the community will be able to respond and offer help to people with disabilities in a more organized and secure 
sense and at the same time encourage more people to volunteer. The principles of the request and sharing information will be 
respected to protect the privacy of both (Disabled people and volunteer).  Also, users will have a rating of attitude, reliability 
and kindness along with the number of helps offered to the community against the number of request held from people with 
disabilities. 

In more details, the basic objectives of this android mobile application would be:

•   to find all available volunteers,  

•   to facilitate the communication between disabled and volunteers,

•   to provide disabled with a suitable kind of service either paid or not,

•   to spare from possible family members time, effort and money that otherwise would be on their shoulders and give them 
unexpected rest,

•   to offer alternative solutions for disabled to continue their daily activities with less difficulties,

•   to spread the culture of social solidarity,

•   to give the disabled the self-confidence they need to feel as an efficient part of the society.

To create VDA mobile project, the developers have used Android Studio to build it, Microsoft SQL server to create its database 
and Microsoft Azure to host the application database online.
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ABSTRACT

The rug industry is estimated to be US$40 billion by 2020. Carpets are manufactured in diverse types and sizes. However, the 
common shapes of carpet are the simple geometric shapes such as the rectangle, and the production of the shaped carpet 
-organic shapes- is very limited. This is due to, the cutting of shaped carpet relies on manual operation, as there is no efficient 
automatic system for cutting this sort of shapes. This raises several limitations and defects, not only in productivity, but also in 
quality, accuracy, cost, size and shapes. 

Several researches have been conducted in carpet domain, using computer vision and image processing techniques in many 
aspects, such as woven edge detection –straight line-, inspection of defects in fabrics, fabric texture analysis, and recognition of 
woven textile. All these researches prove that carpet image has special characteristics and features, because of carpet weaves, 
texture and martials. Which causes a bigger gray value, an irregular gray level, and a random shape.

 Also, the carpet weaves cause a high variance in intensity levels. Thus, working on carpet image domain needs an improved image 
processing techniques rather that used in other fields.

The developed system uses improved image processing techniques and computer vision, in order to detect the woven object 
position from the captured carpet image. The system takes the captured carpet image as an input, then do processing in the image, 
and return the position of the object of interest – woven shaped object – as an output. Then, the cutting tool starts its mission.

In this system, after image acquisition, the image goes through many processes in order to generate the output image (the interest 
object). 

Image pre-processing, in order to have clear and good image quality, enhancement and filtration techniques are used, also to 
dispose of the noise and uncritical feature. Enhancement techniques used to improve the disparity of the image. Then, the filtration 
techniques used to reduce the noise in image, as noises decrease the quality and hide important feature.

Image segmentation, it is a process of separate the foreground from the background. In this system, the image segmentation 
process is aim to isolate the woven shape or object of interest from the background of the carpet.
The morphological operation for enhancing the boundary of the object.

This system has several advantages, and overcoming many other systems defects. The advantages are high speed, as superpixel 
technique proves high speed in segmentation than other techniques, also the system is very fast than the manual process. High 
accuracy, by testing many captured images, the accuracy of the object detection is over than 90%, moreover it could be increased 
if the object boundary is woven by dark fabric. Low cost, neither the system is costing, nor the cutting machine. And no shape 
limitation, as the system detect the object boundary, however it is straight, organic or geometric shapes.
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ABSTRACT

Nowadays, the use of biometrics recognition technology is rapidly growing. Biometrics are efficient but are vulnerable to some 
security threats. Cancelable Biometrics is a template protection techniques that is based on the storage of a non-invertible transform 
of the original one. One recently suggested algorithm is the Indexing-First-One (IFO) hashing. In this work, we apply IFO hashing 
algorithm which is a combination of Min-hashing, P-order Hadamard product and Modulo thresholding to an Iris Code generated 
by Gabor filter. The IFO hashing is investigated to generate unlikable, revocable and non-invertible multiple iris templates for the 
same Iris Code. Also, the algorithm performance with regards to the False Acceptance Rate (FAR) and False Rejection Rate (FRR) 
are evaluated. Before IFO hashing, the experiments provided results as FAR of 0.4% according to imposter matching, as well as 
it gives FRR of 0. 2% according to genuine matching where the threshold is 2.2. Conversely, after IFO hashing, the experiments 
provided results as FAR of 0.31% according to imposter matching. It also gives FRR of 0.52% according to genuine matching where 
the threshold is 2.4. As conclusion, we demonstrate that the IFO hashing algorithm gives better results of matching distance.
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ABSTRACT

Software testing is one of the most important and time-consuming activities in the software development lifecycle. One of the 
major issues in software testing phase is to find a set of test cases which is effective to detect the remaining bugs in the software. 
Therefore, the size of test suites and the quality of test cases have a great impact on the testing process quality. The effective 
way to solve this problem is to find a minimal subset of test cases that provide the same or high effectiveness of the original set 
while focusing on the most challenging mutants for testing the test cases. The way is known as test suite reduction or test suite 
minimization that provides the same coverage of the software. 

To address this problem, we use co-evolution technique based on genetic algorithm. Co-evolution technique stands out as one 
of the most used effective technique in the optimization problem. The idea of coevolution is one species evolve over another (i.e., 
test cases evolve over the mutants and mutants also evolve over the test cases). Mutation testing is a well-known approach which 
checks if the test cases can detect all possible bugs by mutating (i.e., changing) some statements in source code.  Co-evolution 
allows the parallel evolution of mutants and test cases in order to optimize both of them and select the best among them. 

To apply this method, we will use a group of test cases that run against mutants. In addition to, we use the result of testing the 
test cases using JUnit and the result of the mutation testing as an input for applying the Genetic algorithm. We use the Genetic 
algorithm to calculate the fitness for each test case, generate a new generation of test cases by using a crossover and repeat this 
steps until finding the best generation. The fitness of individuals in one population is evaluated using the individuals in the other 
population. In both populations, individuals with better fitness in the current generation have higher chance to participate in 
the formation of the new individuals in the new generation. The result is a subset of test cases that achieve the same effect of the 
original set. Co-evolution allows the parallel evolution so we apply the same steps for mutants. This consequently improves the 
effectiveness of the testing process.
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ABSTRACT

Mutation testing is considered as a white box testing which is one of the most powerful software testing techniques. It aims for 
improving the quality of test suite by ensuring its strength and effectiveness to detect all possible bugs in the software under test. 
Moreover, mutation testing mainly depends on generating mutants (faulty versions) of the original software intentionally and then 
running test cases against the mutants.

In spite of mutation testing effectiveness, it is not commonly used due to its high computational cost. In other words, many mutants 
should be generated for even a small software. Running test suite in the purpose of detecting these mutants is an extremely 
expensive task and requires considerable time.

This project tests a new methodology that seeks cost reduction of mutation testing through reducing the number of mutants 
to be evaluated by clustering technique. So the normal way is running the test cases against all the program mutants, however 
this project optimizes this problem by grouping the mutants in clusters and then choose one from each cluster to represent the 
whole cluster. Clustering technique process uses the K-means algorithm to initialize the centroids, instead of randomly choosing, 
and differential algorithm to enhance the way of calculating the centroids. Following, the number of mutants will be reduced by 
selecting one mutant from each cluster. Then running the test cases against the small group of mutants generated. 

The actual steps are as the following, first, choosing the software under test and generate its mutants using muJava tool. Then, 
convert the mutants to binary representation (ones and zeros) so a hamming distance can be used as a similarity measurement in 
handling the clusters centroids. A k-means clustering algorithm is used instead of randomly selection of the initial centroids. The 
result of applying the k-means is the initial step in applying the differential evolution algorithm on mutants.      

The efficiency of this project will be measured by running the test cases against all the generated mutants. Then running the test 
cases against the small group which generated from the clustered mutants. A comparison between the required time and cost in 
both cases shows that evaluating a test suite using clustered mutants is more efficient and less expensive than evaluating it using 
randomly selected mutants. This benefits software testers by enabling them to deploy mutation testing with less computational 
cost saving time, money and effort.
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ABSTRACT

X-ray C-arm scanner is a clinical tool for radiology investigation. One famous application of this medical equipment is fluoroscopy. 
In fluoroscopy, it is possible to observe the anatomical structure in real time acquisition. During a fluoroscopy procedure, an x-ray 
beam is passed through the body. The image is transmitted to a monitor so the movement of a body parts, instrument or contrast 
agent (“x-ray dye”) through the body can be seen in details. Fluoroscopy is used in a wide variety of clinical examinations and 
procedures to diagnose or treat patients such as Barium x-rays and enemas, catheter insertion and manipulation and angiograms. 
Although fluoroscopy is important in medical field it carries some risks, as do other x-ray procedures due to high radiation such as 
radiation-induced injuries to the skin and underlying tissues (“burns”). This occurs shortly after the exposure and radiation-induced 
cancers, which may be happened later in lifetime.

FluoroTech is a biomedical software that help doctors and medical consultants to provide their diagnoses in safe environment 
without high radiation through a reduction of x-rays dose. Low-dose imaging leads to an image that has a significant amount of 
noise, thus, the developed software aims at denoise the image without losing diagnosis quality. FluoroTech has more than one 
goal. First goal, is to reduce radiation risk to patients during clinical diagnosis and surgeries by reducing the exposure of x-rays 
that is used in clinical investigations. The reduction in dose exposure causes quality degradation of the acquired images, but it 
will be safer for both doctors and patients. Second goal is to grasp the opportunity of utilizing biomedical modern technologies 
embedded in the next generation of medical equipment such as imaging-arm scanners.

The developed software (FluoroTech) provides a high quality fluoroscopic image with low dose x-rays which makes the usage of 
the fluoroscopy machine safe. The main idea is the using of innovative idea based on Non-local means (NLM) algorithm. Non-local 
mean algorithm is a new filter which is used in image denoising with edge preservation. The NLM algorithm is based on searching 
the entire image domain for pixels that are likely belongs to the same region of specific image pixel. Then, those pixels are used to 
reduce the noise effects through averaging. It improves the sharpness of edge details without causing overshoot problems. It is 
adapted to fit with the application of fluoroscopic imaging.

The results of proposed technique are evaluated based on image quality metrics such as mean square error (MSE), Structural 
Similarity index (SSIM), and Peak Signal to Noise Ratio (PSNR), and it includes less loss of image details in the image compared 
with standard mean algorithm. Fluoroscopy machine can control the peak of voltage and ampere, as several experiments were 
applied to differentiate between the different voltage and amperes controlling output. In the first experiment voltage and ampere 
amount become 39.41 KVP / 0.99 MA and it was noticed that the output the image has a high quality and high x-ray dose as shown 
in figure 1 (left image), in the second experiment voltage and ampere amount become 39.61 KVP / 0.5 MA and it was noticed the 
output that the image has a low quality and low x-ray dose as shown in figure 1 (middle image). But a high quality and a high safety 
together are needed, thus, after implementing the NLM algorithm an improved version of the output is achieved as it has both of 
safety and quality as shown in figure 1 (right image). After measuring the error by using mean square error (MSE) it was noticed 
that the error between the image with high quality and high x-ray dose and the image with low quality and low x-ray dose is equal 
2.75, and the error between the image with high quality and high x-ray dose and the denoised image (low quality and low x-ray 
dose after implementing NLM algorithm) is equal 1.62 which confirm that the quality of low dose x-ray image is improved. 

Fig. 1: X-ray images of hand phantom using high dose (left), low dose (middle) and low 
dose with proposed method (right).
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ABSTRACT
Nowadays, technologies make our life easier. It enables communication that was not possible before not only with people around 
you but also with all people around the world. This communication makes it easier for people to socialize, learn and share their 
ideas. However, some has wonderful projects ideas but the problem is that these projects cannot be achieved individually because 
it needs a rough work to implement. Team building is the solution but making a team may be difficult because of some obstacles 
such as people you know do not have the skills that you need to implement  your project idea so it takes more time to find 
appropriate team members.

Our idea is to create a web application that enables admins to find the ideal team for their projects by help them to communicate 
with people around the world who have the same goals as admins have. It also helps users to join a project they have a passion 
on it. Actually there are an existing applications for facilitating implementation of projects but they are designed for a specific 
purpose like computer codes (For Example: Github) or applications that allow only people in the same place to complete their 
project that has been consent on implementing it. In our application you can log in as an admin or user. If you log in as an admin, 
you will have a profile that contain three sections: your personal information, projects you have implemented and projects you 
want to implement. Otherwise if you are a user, you will have a profile that include your personal information and project you have 
joined. The users can write their opinion in the admin’s implemented projects, also they can read the admin under implementation 
projects so they can join the project they interested in. The admin can accept or reject the user’s request.

The main goal of our web application is to facilitate implementation of projects and give opportunity for creative people to 
appear. It also useful for undergraduate students to improve their selves by joining projects related to their majors. For example: 
students in CCSIT (College of Computer Science and Information Technology) can use our web application to join projects needs 
programming or database to apply their knowledge and gain new skills.

                                                                    Admin Profile                                                                                                                              User Profile   
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ABSTRACT

People naturally connects with each other and to the environment around them. Hearing empowers people to socialize, work, 
communicate and interact with the surroundings. Hearing is an important sense of coexistence, but majority of people taken it for 
granted unless it is weakened or lost. 

The aim of this project is to develop an assistive system that supports hearing impaired patients to allow them to live a normal life. 
The patients will be required to wear smart glasses equipped with bone conduction technology that will be wirelessly connected 
with a smartphone application as seen in Figure 1, which will be designed to detect multiple ear damages, evaluates the patient’s 
hearing loss, equipped with two modes of filters based on the surroundings and assist children with articulation development. The 
patients will be able to choose between two types of filters i.e. Quiet Room (QR) and Noisy Room (NR). These filters will reinforce 
the output sound with detailed results based on the patient’s selection. Additionally, Auditory Assistive mode is also added to the 
system as part of speech training method, to assist children with speech disorders caused by hearing impairment at young age. 
The system will also allow smartwatch interaction for easier system access.

The proposed system will detect two of the most commonly known ear damages by running Ear Damage Test, Perforated Eardrum 
and Otitis Media. Then, compare ear images to a database of normal eardrums, and if the system detects any ear damage, a pop-up 
notification will be shown to the patient’s smartphone notifying them the emergency and recommend a doctor visit immediately. 
This feature is implemented using AI Computer Vision API of Microsoft Azure via smartphone and OTG Otoscope as seen in Figure 
2 (Left). While to determine the degree of hearing loss, an intelligent approach will be used by generating multiple signals with 
different frequencies on each ear through the headphones as seen in Figure 2 (Right).. 

Once the evaluation test is done, the patient will be able to use QR/NR filters. QR mode is dedicated for quiet environments such 
as indoor, classroom etc., which will use baseband Low Pass Filter (LPF) that will cancel out unnecessary harmonics, and adjust the 
amplitude based on the patient’s settings. While for the NR mode, the system will record the noises surrounding the patient for 
100ms and then cancel them by exploiting their cross correlations. Both QR and NR filters are implemented using Superpowered 
SDK for minimum latency and accurate real-time results. Moreover, the proposed Auditory Assistive mode is targeting children 
with hearing impairment to pronounce certain letters/words correctly. This mode have multiple levels; each level will teach the 
child how to pronounce correctly, using variety of quizzes. Quizzes will teach using lip-sync through 3D face model as seen in 
Figure 2 (Right), and apply Speech Recognition to identify the accuracy of pronunciation. This part is implemented using Unity 
engine and developed for both English and Arabic Languages. Results will be sent via cloud to the audiologist to follow the child’s 
case update.

         

                            Figure 1: Block Diagram.                                                  Figure 2: Test Results: Detected Ear Damage (Left), Mobile Application (Right).                        
    
The developed system is an intelligent, low cost and reliable solution that is portable and can be with the patient at all times. The 
system is successfully implemented and going through multiple tests.
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ABSTRACT

Weakness of one entire side of the body resulting in functional limitation of an upper extremity is common among stroke survivors. 
However, researchers have shown that the continuity of stroke rehabilitation therapy often leads to better motor recovery. Gaming 
technologies show promise in helping stroke survivors recover, where recent studies have demonstrated that they are a safe, 
feasible, and potentially effective alternative to clinic-based sessions so as to facilitate rehabilitation beyond the context of clinics. 
In the rehabilitation of physically impaired patients, Brain Computer Interface (BCI) technologies have been considered as effective 
interfaces for augmenting and developing human abilities (physical, cognitive and perceptual). In the context of Hybrid BCI, 
coupling BCI system with other assistive technologies for severe motor disabilities (e.g. gesture based interaction) is often sought 
to improve man-machine communication and interface robustness.

In this project, we developed a game-based system for motor function rehabilitation, with a focus on upper-limb rehabilitation. It is 
an interactive home-based therapy product for stroke rehabilitation, which combines the Leap Motion gesture movement sensor 
with the BCI system Emotiv for emotion recognition. The Leap Motion captures real time hand motion while the BCI receives inputs 
from brain waves. The combination of these technologies is used for interaction in a rehabilitation game for patients with post-
stroke motor impairments. The interaction with the BCI system occurs by changing the interface of the game based on the patient’s 
emotions using an Exergame with an adaptive interface concept. The system is a new hybrid approach of the BCI systems, which 
offers a significant improvement in the naturalness of the interaction of these interfaces specifically in video games. 

The software technologies used to implement the proposed solution include emotiv SDK and unity engine which provides a 
plugin for Leap Motion and SQLite databases. In addition, SQLite Administrator editor tool to create, design or administrate SQLite 
database files. The system is developed to run on the Windows platform. This solution can provide specialists the ability to perform 
objective assessments of patients, as well as motivate patients to pursue rehabilitation exercises, and thus reduce attrition rates. 
It is designed as an easily transportable, wearable device that could improve rehabilitation after discharge, in an outpatient or 
home-based setting. 
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Fig. 1. Screenshot of the game interface and the beginner stage.

Figure 3: System Concept.
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ABSTRACT

The world around us varies with irregular situations that change rapidly over the time. Normal people can easily tackle these 
changes and react with it through using the visual sense, whereas visually impaired people face many problems, and hardly fit 
with these changes and its capabilities to make a decision when any irregular situations occur. Consequently, the enhancement 
and development of technology should be used for the beneficial of people with visual disabilities.   In recent years, many solutions 
have been devised to help blind people or visual impaired in recognizing objects in their environment, but most of these solutions 
are not suitable to recognize surrounding objects. The main objective of our research is to build simple mobile application to be 
used as a guidance tool for visually impaired people and help them to move safely.

We have proposed a smart mobile app for the visually impaired. The application focuses on helping the blind people but also 
can be used with normal people, the application simulates the blind stick, using modern technology. This mobile application 
utilizes mobiles camera phone to identify the objects that are unsighted and obstruct the path for the blind persons and inform 
them about that objects to avoid it.  Our proposed system for the blind user will be allowed to turn on automatically camera and 
flashlight of the phone when the user needs to receive live pictures of the place. The captured image or scene will be processed 
using Tensor Flow Machine Learning tool for object detection and recognization.  If match is found that object will be confirmed 
and system will send notification to the user or blind people. The notification will be given in the form of voice commands using 
Natural Language Processing Technique (NLP), speech synthesizer.  In the design and development of application to achieve 
our functionalities, we utilized the latest technology of object recognitions and text to speech methodologies to provide best 
performance for easy identifications of obstacles that are being faced by visually impaired. 

We have developed our proposed Smart Mobile Application using Android platform along with goggles Tensor flow Machine 
Learning tool. The results obtained are highly efficient with about 96% accuracy in detection and recognition of objects; the 
detected object will be converted to Audio message and sent to the receiver. The snapshots of the obtained results are shown 
below.  Our objective is to provide a robust and easy system for blind people to recognize their surrounding objects.
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ABSTRACT

Modern smart phones have become increasingly powerful in recent years. Dramatic breakthroughs in global communications with 
the number of extra features included in these devices have opened the doors to a wide range of commercial possibilities. In 
particular, most cell phones regularly include accurate cameras, high speed processors, reasonable storage, and different methods 
for internet access. However, even with all these added abilities, there is no a mobile application that facilitates and manages the 
billing system. This enforces us to think to build such system. 

Nowadays, several people are spending hours shuffling through paper receipts or spreadsheets. These paper receipts typically 
come in little shape and pesky. If you like to keep them, they crowd your wallet. Usually, they can easily lose and need to maintain 
them well science it is a little sheet. In other words, maintaining these receipts in an organized fashion is important for many 
purposes, such as making a warranty claim or preparing your taxes.  There are many traditional solutions that make such problem 
easy to handle.  

In this paper, we have proposed a different approach to address this problem. We proposed a new system (see Figure 1) to handle 
the receipt and warranty management through transferring invoice data and the manual data entry or receipt scanner. Firstly, 
in the different supermarkets’ sides, we create a bill management system that the cashier is used to enter the different purchase 
items and validate the bill without needing to print the bill. During this step, we built a web-based system that is implemented 
with an open source environment (PHP/MYSQL). On the other side, customers’ sides, we implemented a mobile application that 
can download into customers’ Smartphone. The customer can easily scan the barcode (QRCODE) shown on the cashier screen 
and the bill details with their different warranty periods for each item -if exist- will be automatically filled in the customer mobile 
application. 

This system will save many receipts as we like and from different places. Moreover, we can latterly view each of these receipts. In 
addition, if the barcode is unreadable, the proposed system will have another option to transfer the bills between cashers and 
customers Smartphone through Wi-Fi technology between the two devices. One of the main functions in this system, it will notify 
the customer regularly with the deadlines of different items’ warranty if approached. From the supermarkets economic point of 
view, our field study shown that the system will annually save in average about (40,000 SR) for one branch of the supermarket likes 
(Hyper Panda) that located in Riyadh city.

Figure 1. A Smart Bill Bookmarking Model
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ABSTRACT

The human mind is one of the most important secrets in which man is trying to uncover. And now, the focus is to stimulate our 
minds and to try to move its awareness to the computer as well. More recently, scientists have increased efforts to find a solution to 
help those who are unable to speak or who have a kind of paralysis that have become prisoners of their bodies. Using the analysis 
of brainwaves and converting them into commands for the computer to understand and implement. The objective of this project 
is to develop an emulator that can read brainwaves of an individual, analyse the data, and use the results to type a text via wireless 
signal using Bluetooth that send for the application to perform an action, in addition to achieve word error rates as low as 30%. 
It would also open the door for more applications related to brainwave monitoring like a gateway for many researches, such as, 
control devices by thinking, or put another layer for security by thinking at thought to be the key for encryption and decryption 
files. The goal of the project is to recognize, and match brain waves signals for some human actions and translate them into 
commands for the computer to execute them on screen by typing a letter. 

The application will analyse and match the signals from brain sensors to reinforce them in the environment. The project’s design 
combines a hierarchical Q-learning algorithm with a mathematical model for brain mapping in a specific state and predicts any 
change in the environment. The classification is a hybrid of deep neural network combined with Convolution Neural Networks 
(CNN), Recurrent Neural Networks (RNN) and Cross-Correlation least squares support vector machine (CC-LS-SVM). The challenges 
include brainwaves detection using electrodes and identify the changes in electric brain signals in their order to conclude the 
motion to be taken within the many states of the brain that can pass through. Because the brain performs a lot of actions every 
millisecond and furthermore, these actions are influenced by outer factors such as fear, happiness, and so on.

the efficiency of the algorithm is 75.33% ± 12.92 (mean ± standard deviation) and can be considered for classification based on 
frequency bands. The algorithm did not employ any methods for removing noise from the EEG data. Further studies are needed to 
successfully remove artefacts without contaminating the EEG signals for proposed algorithm.
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ABSTRACT

Either completely or partially losing the sense of sight is difficult to imagine for most people, but for thousands and even millions, 
it is the reality of daily life. While white canes and guide dogs are aids that have stood the test of time, innovative technology is 
being utilized to make day-to-day life easier for blind and visually impaired people. In this paper, a pipeline will be introduced 
which will help partially or completely blind pedestrian to walk more freely in the street than before. Previous approaches for scene 
text detection and recognition have already achieved promising performances across various benchmarks. However, they usually 
fall short when dealing with challenging scenarios, even when equipped with deep neural network models, because the overall 
performance is determined by the interplay of multiple stages and components in the pipelines. In this work, we propose a simple 
yet powerful pipeline that yields fast and accurate text detection and recognition in natural scenes.

In this work, a reading assistance system is proposed as an application of text detection and recognition from natural scene images. 
Maximally Stable Colour Regions (MSCR) algorithm which is an extension for Maximally Stable Extremal Regions (MSER) is used 
for detecting text regions from frames of video captured using a camera mounted on the user. MSCR is new in-text detection area, 
where this method is used to save the image from information loss. After detecting the text in regions non-text components are 
removed using geometry-based filtering and Stroke Width Transform (SWT). Text regions obtained are passing by skew correction 
using The Hough Transform and segmentation using Horizontal and vertical histogram profiles to extract their features using 
Zoning method and lastly, recognize the contents text using Convolution Neural Network (CNN). Recognized text is given to the 
user in form of audio through headphones by using Text-to-Speech synthesizer.
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ABSTRACT

Every year, in Hajj, Pilgrims use the surrounding facilities in order to reach the same destination at the same time. Usually, these 
large gatherings of people don’t cause problems. However sometimes, despite all precautions, high densities and unpredictable 
behaviors might lead to deadly stampedes and crowd disasters.

Although there are techniques being currently deployed, they are still inaccurate and need improvements. Classical solutions are 
based on human operators’ observations. Thus, Hajj crowd control needs for further research to estimate the pilgrim density to 
avoid disasters. Among the main challenges facing Hajj crowd control are real time stampede detection.

In this research project, we propose a new system called “Online Hajj Stampede Detector (OHSD)” to help the Hajj Ministry. OHSD 
controls and monitors the crowd by detecting Stampede, then alerting the authorities. This system overcome the inadequacies 
associated with current systems. It focus on global and local features [Histogram of Gradient, Optical Flow and Local Binary Pattern, 
CNN features] analysis to generate suitable stampede model based on Deep learning. Moreover, by leveraging on deep-learning 
techniques, the proposed method enables semantic categorization in Hajj crowd and increase the awareness of the explored 
environment. The efficiency of the work has been experimentally measured on a variety of experiments studies on different 
crowded areas. It records high accuracy high accuracy rate ranging from 73 to 83%

The procedure will be divided into main three stages (cf. figure 1): 

Offline work to generate stampedes models Online Work to detect Stampede
 

Online Hajj Stampede Detector is a critical time system and provides robust online analysis of Hajj crowds and efficient real time 
detection of stampede. This system if applied in Hajj will benefit the Hajj Ministry in various ways. It will help avoiding the stampede 
in Mina 

and other Hajj places. Moreover, helping the Hajj Ministry to manage Hajj areas with high crowds. Most importantly, the outcome 
of this project, when applied, will reduce the total disasters resulting of Stampede. Stampede occurrence in Hajj still possible, 
detecting it from the first few second can ensure a huge increase in controlling the crowd and grants safety for the pilgrims.

Figure 1: Workflow of Online Hajj Stampede Detector Figure 2: Explanation of Crowd Analsysis
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ABSTRACT

The proliferation of smart technologies has greatly facilitated life in many ways, giving the ability to run more services in an 
efficient way. One of the most important technologies is smart assistant, based on smart assistive tools, which is becoming an 
indispensable feature in our busy lives.

Nowadays, faculty members who work at a college or university, have a lot of responsibilities to undertake. These responsibilities 
are divided into three main areas: research, teaching, and administrative tasks. As teaching is the main duty of the faculty members, 
there are many online tools which assist them in their teaching responsibility like Blackboard and Turnitin. For administrative tasks, 
such as advising, attending and organizing meetings, participating in events and in university councils, each faculty member has 
his/her own tools (such as Google Calendar for scheduling, email for personal communication, and online Apps like Siri, Google 
Assistant, etc.) to assist him/her in scheduling and organizing tasks. Thus, the objective of our application is to help them in 
communicating and managing these tasks in a smart way and with less time and effort.

Through our research, we have studied existing assistive tools that are based on an intelligent agent, platform events, and smart 
calendar. These assistive tools have different functions and characteristics. in addition, we have compared the proposed of Smart 
Assistive Application for Faculty Members (SAAFM) application with these existing tools and platforms by studying their limitations 
and efficiency as a smart assistant. 

In this project, we are going to develop a Smart Assistant Application for Faculty Members (SAAFM) to provide the faculty member 
with the following services:   

1 Sharing the daily status of each faculty members (Available, Busy, In Meeting, etc.). 

2. Providing a social network to help the faculty members to communicate.

3. Managing their calendar and scheduling their tasks. 

4. Helping faculty members to create a task of type event/meeting/supervising, by:

•  Recommending the availability of faculty member at the same time of the task (event/meeting) depending on a  
profile of the user’s preference.

•  Searching by name for a specific faculty member who should be involved in the task (event/meeting).

•  Guiding the faculty members to the task (event/meeting) location by using GPS.

•  Recommending events that the faculty members may have an interest in by performing analysis on attended events    
history. 

•  Searching by name for a specific student who should be involved in the task (Supervising) and make an appointment.
 The figures below show the relationship of the SAAFM system with the faculty members, also show some of the 

functions like create a task of type event with specific names or system recommend faculty members to attend, and 
save it in the calendar.
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ABSTRACT

In today’s world, technologies are being used daily and nearly in everything. It is used for medical, educational, entertainment 
purposes and in many more aspects. Technology at this age is being used to make everything easier, less time consuming and 
less effort. It is the age of evolution and speed and the worldwide acceptance and demands of the internet make applications 
the ideal solution. However, the area of research is social and traffic and it still needs more focus in Saudi Arabia especially after 
allowing women to obtain their driving license. There is a high rate of traffic accidents and less awareness about how to avoid these 
accidents. Or the difficulty of handling emergencies that may happen. This project aims to introduce a modern technical solution 
for helping the novice drivers. The main problem is that people have difficulty to obtain the services that help them to solve their 
problem. It takes nearly 60 minutes for someone to get help. The project would reduce the time consumed in waiting, increase the 
awareness of how to deal with the common issues and notify drivers of specific events that they need.

Road Helper is the driver assistance mobile phone application which is developed for the purpose of this project. It provides 
services to the users wherever they were as long as they are connected to the internet. The main functions of the application are 
providing users with the needed services like ordering a tow truck or mobile auto repair shop in order to help them to deal with any 
malfunction in their cars and it uses GPS to detect the user location and stores some information and passes it to a system devolved 
to be used by service providers. Once the service provider approves the service the user will be notified and get the needed service 
without long waiting. And a guide with step by step solutions for the common issues that the users may face in order to increase 
the awareness. Reminder notification to alert the user in case of specific events such as the expiration of driving license to avoid 
traffic violations. And viewing the nearest needed places such as gas station and auto repair shops with a voice search technology 
feature. The benefits of Road Helper application that it combines the most needed services and provide it to the users in an easy 
and fast way. And increasing the efficiency and productivity of the people of interest. Also, solving the lack of connectivity between 
the users and service providers. 

At the end of 2017 in the first semester of their senior year the team worked on full project documentation. And by the second 
semester at 2018 they start working on the implementation using agile development plan.  
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ABSTRACT

The past decade has seen rapid advances in health-related, human-centered computing research and practice focused on 
wellness such as persuasive technologies for promoting good nutrition and exercise to contribute towards preventive care. 
Chronic diseases such as heart disease, stress, diabetes are preventable and linked to lifestyle and health habits. Hence wellness 
informatics that empower users with information about their health and wellbeing is the cornerstone for empowering users to 
take on a more proactive role in the prevention of these diseases. Technology has the opportunity to empower individuals with 
information about their own health and the health of their communities with digital information through crowdsourcing and 
curated information. People can also educate themselves by continuously searching about specific diseases and their causes, but 
they might face some difficulties in finding the research studies or tools that are related to wellness as they are scarce, and some 
are inaccessible. Motivated by the concept of an aggregate source of information specialized in wellness informatics, we sought 
to develop a Wellness Informatics Platform for Saudi Arabia as a case study to provide an interactive crowdsourced collection of 
wellness informatics research, spatial mapping of entities engaged in wellness informatics research and development, and health 
informatics tools that are designed specific to the geographic region of Saudi Arabia in an organized and accessible portal. 

Although the research and products related to wellness informatics are available in specialized web sources or app stores, they 
are not accessible for users of varying technical expertise. With this platform, people could find a collection of health informatics 
research, tools and communities that are relevant to the region gathered in one place with the capability to sign-up to contribute 
towards crowdsourcing information for the community of health informatics’ specialists. The user interface was designed so that 
people can benefit from this platform by having an account to read and interact with the research reports and articles, so users can 
add them to their collection of favorites to gain quick access and they can interact with the content by commenting on articles and 
posts, as well as rating content. Also, all these features are available to the health specialists. 

The wellness informatics platform is designed and developed in a human-centered design approach to align the content with 
the needs of health informatics’ communities. The platform contributes toward advancing wellness informatics in the region by 
supporting researchers and informatics’ specialists who are focusing on the design, development, and evaluation of systems that 
process healthcare data and through that consequently aid in consolidating the wellness informatics resources and tools in one 
aggregate interactive platform.
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ABSTRACT

The common way of learning has encountered a paradigm shift. It moves from the conventional ways to e-learning.  The e-learning 
way are now slowly moving toward discovery learning approach. The discovery learning takes into account the heterogeneity 
of information, tools and resources from the Internet using Web 2.0 features. This approach helps the students with various and 
sufficient educational resources, outside their conventional classroom environment. 

In Saudi Arabia, the Ministry of Higher Education had been promoting the usage of e-learning in teaching and learning the 
universities. Hence, this project is to develop a mash up educational platform to help the students of the Faculty of Computing and 
Information Technology (FCIT) at King Abdul-Aziz University (KAU).  Currently, KAU had been encouraging the usage of e-learning 
environment through Blackboard. However, the students are still facing common problems such as lack of courses’ enrichment 
materials. 

The platform is website that fulfill the students’ needs by providing reliable information sources for each subject at all divisions 
and levels. It will further provide them with mash up materials, including textbooks, recommending useful programs, quizzes and 
video lectures to enhance their level of knowledge. The students can also personalize their web account.

Figure 1 shows activity diagram of Affaq that explains the main activities of the actors involved in the system.  Each instructor can 
upload course materials such as useful links and books.  Each student can choose the courses and the preferable learning tool 
such as quizzes and video lectures. The development of Affaq follows the Iterative Waterfall Methodology. The software used to 
implement the project is Java, MySQL, HTML, and PHP.  The website can run on Windows and Mac.
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 ABSTRACT

Self-regulation learning is a type of metacognition in learning. Compared to passive learning, where you receive information from 
an instructor, we want the students to be able to be self-regulated learners where they can understand and evaluate their own 
learning, interact with their feelings and thoughts, and occasionally study with peers instead of paid professionals. 

For students diagnosed with Autism Spectrum Disorders (ASD), interacting with their peers and expressing their thoughts and 
feelings might be challenging. 

Thus, the introduction of technology might ease the development of metacognitive learning strategies for students with ASD. This 
paper presented previous attempts of introducing technology devices and applications to students with ASD in classrooms, and 
highlight if there were any decisive outcomes.  

Because students with such disorder usually have problems in several abilities and sometimes mobility, Information and 
Communication Technologies (ICT) can provide a safe learning environment where stimuli remain stable and predictable.

 As they are engaging in communicating with others, ICT developed social skills and facilitated teamwork, as well as provided 
organizational skills and supported basic literacy plus computing.  Some programs was able to help students to organize their 
ideas and time more efficiently.  Using the right hardware helped students develop fine motor skills by clicking on the mouse and 
dragging things down and so on.  

These students was able to make their work more visible to their target audience.  Information and communication technologies 
has two sides to the equation:  Software part, and hardware part.  Softwares that have Symbol and picture resources with interaction 
interfaces were successful with many students with ASD.  

Examples are adaptive educational tools, life skills tools, puzzles for fun and stimulation.  Some used hardware like digital cameras, 
scanners, sensors and touch screens. 

 All had their variable positive impact but also there were some concerns that were discussed in our conclusion.                 
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 ABSTRACT

Educational technology is a growing and fascinating field but dealing with the business side can be a complex market to navigate. 
Usually educational technology will have multiple stakeholders, and in most cases, the end user is not the person making purchase 
decisions. 

This study shows that there is often overlap with educational institutions’ federal policies and laws, budget rates, security, and 
student’s privacy.

 As such, the introduction of new technologies, wide-scale adoption, and then sustainable integration is a challenge.  The UAE is 
following a clear plan with a main a focus on implementation of a sustainable investment plan in the human capital of the country 
and advancing scientific research capabilities and infrastructure. 

In this study, we reviewed the current state of UAE’s policies on educational technology, which examines issues of large-scale 
adoption and sustainability. 

Then, we presented an exploration and summary of existing global policy infrastructures for technology integration and 
sustainability into educational systems. Finally, we closely examined innovative approaches and concluded the work with best 
practices that are suitable for integration into the context of UAE’s educational system.  

The future of these new trends relays upon first understanding them and then enacting new frameworks of thinking and 
implementations.
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ABSTRACT

“My Health from A to Z” is a web-based system which aims to provide an easy and a simple way to both patients and doctors 
to communicate with each other directly. This website will be helpful for patients to ask questions and state their concerns to 
doctors regarding their health conditions. The website will facilitate patients to interact with doctors without making any in-clinic 
appointments, patients can search the symptoms of various diseases, look for natural remedies for common health issues and 
contact a doctor from anywhere and at any time. The patients also can ask online queries about their problems directly to the 
doctor. There are three user interfaces, the administrator of the website, and the doctor and the patient. The home page contains 
some services such as, ask a doctor, water calculator, BMI calculator, natural remedies, common questions, and general information. 
All of the services are available for users without a registration except for (ask a doctor) patients must register to use this specific 
service. Then, she or he can ask a doctor and enjoy our services freely. The challenge that we will face is trying to find how to make a 
live chat between the doctor and the patient. The proposed solution will help the patients and others who want to gain knowledge 
about medical issues and medicines and how to treat these issues naturally without using any chemicals. The name of our website 
represents that the content of our site sections will cover everything starting from letter A to the letter Z. The website home page 
is divided into sections that contain sub-sections to make it easier for the user to know where to look for what she or he wants. 
The natural remedy section will show the most common natural remedies, reflexology (body massage), a body chart, and a daily 
intake guide of body nutrients. The general information section contains sub-sections, one of them will be about the medicines, 
when they usually expired, how to get rid of them in the right way, and what to avoid while taking some of the medicines as some 
of them reduced the effect of the other. The second will be about the formulation of different medicines. The third one will discuss 
the right way to preserve medications. The common question section will have different sub-sections: questions about the website 
itself, questions about the symptoms, and when to worry about a medical issue and go to a hospital to treat it. The last section is 
general information a section about the human body and what consists of it, bones, organs, muscles, etc.

Prototype of the Website
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ABSTRACT
 
A dynamic campus map is a tool that introduces a map to the 
community and the public. We all know what a map is.  In its 
simplest form, it’s a picture of a place, usually seen from above. 
Most of maps we use in our daily lives cover a country or a state 
or a town. However the need for a campus map is always in 
back of student minds; and as multimedia designers it was our 
duty to make lives just a little more easier for people. That’s 
why we made this dynamic map; aimed not just for students, 
but also guests and campus staff. Making an easier to navigate 
environment will help increase productivity and function of all 
campus employees, students and even visitors. The problem 
of finding places in big university and college campuses 
is an issue that everyone faces in these kind of complex 
developments. The concept of making a dynamic map that is 
interactive and convenient for users to save time and effort in 
trying to find places. We recognised the struggle of students 
and faculty after we surveyed them. Therefore the result was to 
design an informative map that labels facilities, classrooms and 
the most common destination in the area. The possibilities for 
the uses of such tool are endless; It can be made into posters 
to give students on their first visit, interactive online platform 
such as app or website to use it on any device. Another way 
is to implement an app that can show visitors of the campus 
the list of inquiries and services needed and then the map can 
show the user the path to the specified destination. The map 
will also be useful for emergency response for finding fire exits 
around campus, by the touch of hand. This project will face a 
high demand once the benefits of it are recognised and used; 
It will transform the way administrations operate currently. The 
preferred way to demonstrate our project would be through a 
poster.

Attachment 1 : photo of the prototype for the dynamic map
Attachment 2: Video for the prototype, link: https://www.youtube.com/watch?v=EtIHuLfcxcU
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ABSTRACT

In modern medicine, medical imaging has experienced phenomenal growth within the last century. Medical imaging perpend 
innovative approaches to visualize biological tissues, organs and internal morphology of the body with the general goal of 
improving health. The results of research in medical imaging provide better diagnostic tools in clinical settings and improve the 
development of drugs and other therapies. Medical imaging modalities, in the widest sense, encompass the fields of radiology, 
nuclear medicine, optical imaging, and various technologies based on these modalities have been developed. In medical diagnosis 
and treatment planning, radiologists and surgeons rely heavily on the slices produced by these imaging technologies (scanners). 

Unfortunately, these image scanners could present the 3D human anatomical structures only two-dimensionally and require 
medical professionals to study and analyze the images based on their experience which is time consuming, tiresome and prone to 
error; this probably can result in late diagnosis and patient death in critical cases. 

However, with the advancements in computer technology and computer sciences, this problem can be solved, leading to a 
major improvement in disease diagnosis and patient care. 3D image processing provides an extensive set of tools for 3D volume 
calculation, measurement, and quantitative analysis. 

The processing and reconstruction of 3D medical images with the purpose of making the visualization, manipulation, modeling of 
organs and the internal structures of the human body, issued from 2D images are one of the most attractive avenues in digital image 
processing techniques due to the wide range of diagnostic and therapeutic advantages provided to the healthcare specialists. This 
project proposes a 3D reconstruction approach of 2D MR images of human head (with all internal structures included) for the 
purpose of 3D visualization using MATLAB. This approach is based on the general concept of 3D reconstruction which is composed 
of two major steps: (1) stacking 2D images to obtain 3D data volume of head, and (2) volume rendering. 

Our main methodology is composed of four major steps: (1) image preprocessing for noise removal through median and adaptive 
filters, contrast adjustment through histogram equalization, and segmentation of differentiable regions in the head by contour 
plotting, (2) 3D reconstruction (stacking) of preprocessed 2D slices and extraction of informative volume based on the isosurface 
extraction algorithm to calculate the isodata, (3) volume rendering by smoothing, lighting algorithm, color mapping and shading 
for comprehensive and attractive model, and (4) 3D visualization to view the inside of the model through the isocap concept 
and isosurface-related enhancement techniques to compute isosurface end-cap geometry for the volume data and by applying 
different transparencies to show the region of interest.
The expected outcome of this methodology is an accurate and efficient visualization system for diagnostic purposes and will 
hopefully act as an alternative to manual visualization from 2D slices. 

The application of this system will not only limit to disease diagnosis but has great potential in domains of research, treatment 
planning and therapy, as well as in medical and health-related education. 
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ABSTRACT

Tourism is an important economic source for every country in the world. Therefore, many countries are competing to attract tourist 
to them. Tourism in Saudi Arabia is strongly related to religious tourism, where millions of tourists come to visit the Holy Mosque 
and the Prophet’s Mosque to perform Hajj and Umrah. 

However, religious tourism is strong in Kingdom of Saudi Arabia and we are proud of that, Saudi Commission for Tourism and 
National Heritage (SCTH) looking for improving the tourism. 

Most people think making a travel plan is a big issue due to complexity to find a tourist place especially in Kingdom of Saudi Arabia, 
which is considered as a strict country and have strict rules. 

Many people tend to contact with the tourist guide to plan their travel which does not give them the chance to discover new 
destinations by themselves. In addition, this will waste their time and money. The tourists sometimes have difficulty to find the 
correct location or place suitable for the tourists. Therefore, they will spend a lot of time searching for the desired destination. 
Another issue is that government does not know how the tourism is working and what revenue it is generating, which affects 
developing tourism in KSA. Due to the growth of technology and Saudi Arabia Vision 2030, the proposed project is to build an 
online tourist guide system that will help to achieve economic goals by attracting more tourists in KSA. 

Tourist guide system helps tourists to create their own travel plan that satisfied their need with less budget in short time and 
matches with their requirements such as (tourist budget, date, and destinations). 

In addition, the system will be helpful for the government to calculate revenue, generate monthly/yearly tourism statistics. There 
are available similar systems that help the tourist.  

On the other hand, our system will specialize to serve KSA tourists that make us more focused on KSA tourist attractions such as 
events and festivals available during specific seasons. In addition, there is a feature in the proposed system which allows the users 
to make their own travel plans and view it. This system will be created using HTML, PHP, and MySQL.
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ABSTRACT

Nowadays, people are using smart phones for capturing every single important moment.  In addition, smart phones are used 
extensively for screen capturing which is also called screenshotting. Screenshot is a static image that is captured from any digital 
screen. These images varies in their contents such objects, faces, diagrams, and text. Thus, with a large amount of images, it is hard 
to search for ones that contains specific text and object.
 
Image assistant is our proposed mobile application for image processing. It will improve how users deal with stored images in 
their smart phones. Image assistant has four main functionalities which are text extracting, text reading, face retrieving and object 
detection. 

This application allow users to search for specific images and find a saved image that includes a photograph and text. The steps for 
searching for an image with a specific word are: (1) the user enters a keyword, (2)  a targeted file must be chosen, (3) Arabic text is 
extracted from all the images in that file, (4) searching for the keyword among all the images, (5) retrieve all images that contain 
the keyword. For example, if the user wants to find a specific image, for example a screenshot for food recipe, s/he can type a 
keyword which must be written in the required image. Also, the user can find images which contain faces or object (such as beds), 
by inserting an image which has a face or an object s/he is looking for. Moreover, this mobile application is able to extract text from 
images and read the required text from image or pdf in Arabic.
 
Image assistant seeks a specific technology for applying each of its functions. For extracting Arabic text from image, it uses OCR 
(Optical Character Recognition) technology from Google cloud vision library, which provide a very high accuracy in detecting 
Arabic and English text from images, Also, it will improve the image recognition process by using face recognition technology, 
to retrieve all images with a specified face, these functions are implemented using openCV library for detection and recognition 
process. TTS (text to speech) technology is used for reading text from image or pdf.

 This function is implemented using adel TTS voice (Arabic), cooperation with android TTS build function in user’s phones. Moreover, 
image assistant application used keyword searching technique for searching for images with keyword written in the required image. 
The speed result of this function depends on how many images exits in the selected folder, and how much text is included in the images. 
 
In conclusion, image assistant is focusing on image processing and image retrieving, which is one of the most famous technologies 
these days. This application is targeting a very big number of users, in many fields like education, media, and any user suffers from 
having many images stored in his smartphones.
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ABSTRACT

FCIT-STS is a website application that can automate all the Summer Training Unit workload at King Abdulaziz University (KAU). The 
system is applied for Faculty of Computing and Information Technology (FCIT) to improve their Summer Training workload process 
more efficiently and smoothly, also, taking smarter decision to select the optimum training organization for each student based 
on some aspects.  FCIT-STS provides services for five type of user (Summer Training Unit, students, University supervisors, Training 
organizations, and Training organizations’ supervisors). FCIT-STS automated all the forms between students, Training Unit and 
supervisors. It provides students the ability to register for the summer training and select all their preferred training opportunities 
and fill in all the required reports through the system. The training organizations can add all their available training jobs, fill in the 
student evaluation forms, and attend the student through the online attendance sheet day by day. It helps the Summer Training 
Unit to distribute the students to available training organizations automatically manage, and monitor all the communications 
between students, training organizations, and supervisors. 

The smarter decision is made by using an intelligent algorithm (AI) implemented in FCIT-STS. It provides the optimum predictions 
of students preferred training organizations by analysis students’ preferences and training organizations requirements. The 
algorithm used classification technique based on Bayes’ Theorem. Its work with different cases for example if a student preferred 
to do her training in a web Developer Company, outside the university campus, and she wants to find a place for females only, the 
algorithm suggests the best choice of training organizations with different percentages and she assigned to the highest matched 
percentage. The AI algorithm first takes the students and training organization requirements as input. Then, it builds a tree to start 
the search from the root to the leaf. Third, it calculates the percentages for each prediction. The matched decision between students 
and training organization is made based on the highest percentage predicted by the AI algorithm. In the matching scenario, 
different cases can be presented.The first case is the normal case which the student has a different percentage of every training 
organizations. So, the student will be matched with the highest percentage which is the 1st training organization suggested. But, 
if the student has a personal issue with this training organization she can change with the 2nd training organization suggested. 
The second case is the special case which is two students have the same percentage of the same training organization. So, this 
is a problem how can we solve it? The algorithm will solve it by have looked for the training organization requirements such as 
numbers of students, and high GPA, then the student that cover this requirement will be assigned to this training organization and 
the other student will select the 2nd training organization suggested.

Summer training program is essential to KAU university and needs to be appropriately managed to make better decisions for 
all the summer training users that are defined above. FCIT-STS system was developed to facilitate and accelerate all the training 
manual process to be automated and intelligently. Smarter decision using AI techniques will reduce the big load of work that 
the Training Unit does it manually to distribute students based on training organizations requirements, and students preferred 
training places.The university supervisors can follow-up and monitor the students’ attendance, view, receive all the students’ forms, 
and can send announcements through the system in an efficiency way.
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ABSTRACT

Children must learn from an early age soft skills so it can later develop accordingly with their education, an important soft skill is 
the awareness of money and its responsibilities. 

A survey has been conducted on specifically the target users whom are Saudi parents and their children from the ages 7 to 12, and 
its results have shown that 52.1% know the importance of money, compared with the other 47.9% do not know the importance of 
money; this project has been developed to be an android application supporting the Arabic language, to effect children positively 
by teaching them such an important soft skill. 

The features of the application follow what the target users can do, such that parents can add their children to the application, 
assign tasks and chores and give rewards and feedback; this encourages the child to use the soft skills of money. 

The application provides a virtual money box that the child can add or subtract or save virtual money to; also send out pop up 
messages of hints and information about charities and acts of kindness like donating to the poor, so the child is motivated to give 
back to their community in the future. For the child not to grow tired or bored there will be options to play a stimulating game that 
is guessing the values of displayed items, or to read benefitting stories on the subject of money. 

After Hasalti was created, testing ensued from two aspects: the application itself and from the users’ aspect.  For the application 
side, integration and unit testing was conducted to find out potential bugs in the code and to fix up a few functions. As for the user 
testing, 6 pair of parents and a total of 9 children were gathered to test the application, observing how they interacted with each 
other and the application itself provided a clearer view on what the user looks for in such an application. Next an interview was 
conducted to take their opinion on the application and overall experience. 

The methodology that was followed to complete this project is the Rational Unified Process (RUP); it was flexible enough where the 
developing team were able to backtrack on minor details when the need arose. It has 4 phases: Inception, Elaboration, Construction 
and finally Transition. 

The application of this project was developed using the following tools and programming languages: Android Studio to develop 
it with multiple programming languages such as Java, XML, HTML, PHP and SQL.
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ABSTRACT

Riyadh Metro is one of the biggest public transportation project in Riyadh. Riyadh Metro will consist of 6 metro lines spanning a 
total length of 176 kilometers, with 85 stations is under construction in the city of Riyadh. In conjunction with Vision 2030, our goal 
is to create an application that facilitates the whole process of using the metro. Riyadh Metro application will provide the users with 
features that they need to use, starting from specifying the nearest stations to the user and ending with buying the tickets. It is very 
essential to develop this type of application for users since Riyadh will have the first metro in Saudi Arabia.
 
Basically, Riyadh Metro is a user-friendly mobile application which is going to be proposed to the transportation ministry. The 
primary focus of Riyadh Metro application is to provide the necessary services for the metro riders, where people can find the 
nearest station to their current location and destination; and view the available journeys’ time. Furthermore, people can find 
information about shop and restaurants on each station in addition to where is the nearest hospital or mall. 
 
Another good feature is the Unified Card which is a rechargeable card that allows users to use it for both metro and bus as well. 
It is convenient and environmental-friendly because it is reusable. There will be virtual card in case the riders forgot or lost their 
actual card. They can still use the metro/bus by using their virtual card that is provided by Riyadh Metro app. Moreover, Riyadh 
Metro application will provide the user the list of the stations and the time schedules of the buses since the service will not cover 
all the areas in Riyadh.

In addition, Riyadh Metro can suggest the shortest path to the user’s destination. Riyadh metro users are able to track their trip until 
the arrival to the selected destination. It will also provide rules and regulations for the metro users as well as displaying the trips 
schedule by dates and timing. This will assist the user to understand the safety rules.

Overall, Riyadh Metro application will make people’s life easier by providing the user some assistance that he/she needs to know 
about the metro and reduce the difficulties in using the service.
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ABSTRACT

AES is an application that helps specialists to teach the children who diagnosed with autism to communicate during therapeutic 
sessions by pictures. The application has more than 100 pictures classify into groups, such as, facial part, body part, colors, fruits, 
vegetables, farm animals, jungle animals, geometric shapes. The application has three-phase process; where each phase represented 
as a game. First phase of this process helps the children to identify different objects which will develop their awareness as well as 
increasing the ability to focus. Then after, the second phase comes to help them to classify the objects (i.e. the application will 
display three pictures for three different facial parts. In addition, the face with missing one part, the child should choose the picture 
that has the missing part. For Example: facial parts such as eye, nose and mouth. In addition, a face with missing an eye. Last phase 
follows to assist the patient to connect with objects such as name them. This system allows the specialist to assess the child’s status 
and write a report for each phase which will be great opportunity to monitor the patient improvement.

AES targeted the speech problems with autistic children which will allow them to communicate with others to express their 
feelings and needs by implementing Pictures Exchange Communication System (PECS) in Arabic. AES is effective with autistic 
children spanned from 4 to 8 years.

AES has a several benefits that contribute with autistic children’s treatment which will increase focus, attention and communication 
with others. In addition, it will develop the patient’s cognitive skills, intelligence, hearing, and vision. Also, the development of 
sensory motor and intellectual skills will be on board.  

PECS is a global paper system used by several educational centers to develop communication skills for autistic children in order to 
help them speaking. Although it is a global and reliable system, there are no applications on smart devices that contain all stages 
and apply the whole system. However, AES is proposing PECS on IPad instead of the paper based. A specialist is able to use it for 
children in the therapy sessions. The system aims to carry out the basic educational steps required for children in the pre-academic 
stage. It contains a library of pictures and stages which are compose of different sections with standards and methods to be 
observed. Each stage has a different goal for developing a specific skill with the children.

As a result, the application is utilized by specialists at the Autism centers in Jeddah. In terms of time consuming, AES saves the 
specialist time and effort during therapeutic sessions.



126 10th Annual Undergraduate Research Conference on Applied Computing
Zayed University April 25 – 26, 2018, Dubai, UAE

Switch On: A Mobile Game Application to Improve Fitness for Children 
 

Software Engineering Department, College of Computer and Information Sciences
King Saud University, Riyadh, Saudi Arabia

Nour Bamsoud - 435200338@student.ksu.edu.sa
Sara Almeshari - 435202339@student.ksu.edu.sa

 Nora Alkhunifer - 435201094@student.ksu.edu.sa
Renad Almalki - 435201240@student.ksu.edu.sa

Alzahra Alhowaish - 435201808@student.ksu.edu.sa

Supervised by: 
L. Nora Bin Arfaj 

Naalarfaj@ksu.edu.sa

ABSTRACT

Obesity has increased in children and adolescents, which is mainly due to the lack of physical activities. Moreover, playing video 
games excessively has been noted to have a negative effect on childhood obesity, which can lead to serious health problems [1]. 
In an attempt to reduce it, a new gaming mechanism called exergame has been developed. Exergame combines exercising with 
gaming, requiring the users to do some kind of physical activity while playing. It was designed to capitalize on the reinforcing 
effects of video games, to increase physical activity in children [2].The recent console video games such as Xbox Kinect allow 
players to physically interact with the game. However, the biggest limitation of console exergames is that they require a computer 
monitor or television set to operate, and cannot be played outdoors as in the case of a mobile device. This project focuses on the 
concept of exergaming, for that we discover mobile exergame applications to know how they apply that concept. Furthermore, we 
observed the children at “MyGym©” in Panorama Mall, Riyadh, KSA to understand their needs and interests. Also, we interviewed 
the coaches and the children as well. After that, we get the full view of what motivate children to physically move.

The aim of this project is to develop a mobile game (Switch On), which helps children to improve their fitness and to make physical 
activity part of their daily routine, by motivating them using mobile exergaming framework. The concept is to design an iOS game 
application that relies on the latest trends in the gaming industry, such as Augmented Reality (AR) and Motion sensors games, in a 
way that motivates and encourages players’ movement in the real world. In contrast to similar applications and video games Switch 
On game does not require any equipment other than the mobile, also it can be played indoor and outdoor.

Switch On was designed as a collection of mini-games. the game contains two worlds. In each world, there are three mini-games, in 
which the game character has to finish to unlock the next world. In order to achieve the project main goal, one of the mini-games 
uses accelerometer motion sensor to encourage the player to move his hands and jump, while the other mini-games use AR to 
motivate the player to walk and run.The game can be played using iOS phones with iOS version 11 and later.

As a result, the game managed to motivate children to physically move while playing. Having gamified elements such as the top 
score –which is based on the points collected during the game and the time to finish the level- encouraged the children to play 
the game more than once to surpass the top score.

References:
[1] Miltenberger, R. (2017). THE EFFECTS OF EXERGAMING ON PHYSICAL ACTIVITY AMONG INACTIVE CHILDREN IN A PHYSICAL EDUCATION CLASSROOM. 
[Accessed:20-oct-2017].
[2] Joonas Westlin; Teemu H. Laine, “Short paper: Calory Battle AR: An extensible mobile augmented reality exergame platform” ,6-8 March 2014. 
[online]. Available: http://ieeexplore.ieee.org/abstract/document/6803144/. [Accessed:12-oct-2017].
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ABSTRACT

Conventional construction of buildings has been the same for hundreds of years but the process has been evolving throughout 
the centuries. Smart Builders takes this evolution to the next level. The project will apply the concept of swarm intelligence, which 
is a form of artificial intelligence that aims to simulate the natural swarms of insects that work collectively to achieve a goal. The 
main objectives of this project is to make the conventional construction process automated and faster, to reduce labor cost and 
decrease the risk of accidents among laborers. 

A combination of hardware and software makes up the entire proposed system. The hardware consists of the processing unit 
and robots equipped with a gripper arm that is capable of providing a wide space of freedom of 3D movement. A camera is used 
to feed in and analyze information to identify blocks using image processing through the revolutionary Fuzzy Logic & Neural 
Network artificial intelligence algorithms to take proper actions with the help of sensors to perform obstacle avoidance maneuver. 
A micro-controller will manage the general movement of the robot and communicate with the processor (a computer) using WiFi 
connection. As for the software, a computer application will be developed using Unity engine written in programming language 
C# and Python. The application is designed to build a 3D model of the desired construction based on user’s input using virtual 
blocks with the ability for the user to choose the dimensions as well as the shapes of the blocks. Based on the selection, the user 
will proceed to design the floor level. The data of the design will be used to send commands wirelessly to the robot to construct the 
structure that have been built in the application. The 3D model will be analyzed and each block will be assigned with coordinates; 
the swarm will use the coordinates to locate and place the blocks accordingly as well as provide map details to each member of 
the swarm team .A single robot will be used in this prototype followed up - in later stages - by more robots. The concept of swarms 
in this project is demonstrated by the robots’ abilities to work together and divide themselves. Once the robots are deployed in 
the site, the work will be divided amongst them and each one of them will have a designated area it is responsible for completing. 
As a prototype a single robot will be built and tested. If there is time to spare, one more will be built and configured to test their 
teamwork. Figure 1 provides a simple illustration of the project:

The project aims to take part in the construction process at times where working environment is too harsh for humans to work 
sufficiently, or when labors are away from the building site. One of the primary aims of this system is to open the possibility for 
extraterrestrial construction and space futuristic expansion projects - like lunar shelter or base - to be taken place without the need 
of human beings to work in environments that are too extreme for them. It will help speed up the building process by employing 
the system when laborers are not available or can be replaced. The hardware and the software will function independently without 
the need for constant supervision. The application helps the engineers and the contractors to visualize their design and see how it 
will look like through the software, allowing them to revise it and add any missing element. 

Figure 1
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ABSTRACT

Sign language is a main way of communication for many people around the world. According to the most recent statistics of 
World Health Organization, there are 360 million people around the world are suffering from hearing loss i.e. (5.3% of the world’s 
population), around 13 million in the Middle East. Many people are willing to learn sign language and support this segment of 
the society; however, learning this language requires some effort and assistive tools. Tools that are used to support sign language 
learners and specifically Arabic Sign Language (ArSL) are limited and insufficient. Hence, the development of a tool that is capable 
of training and assessing ArSL becomes a necessity.

We proposed to develop a smart tutoring system that supports learners of ArSL using the leap motion’s hand tracking technology. 
The aim of this system is to supports non-disabled learners who want to learn the sign language, such as undergraduates 
specializing in hearing disabilities, parents of kids with hearing impairment or any interested subject. 

The system allows learners to practice ArSL in different levels and self-assess themselves. It utilizes the recent technology of leap 
motion controller, so it can detect and track hand and fingers movements and consequently assess the position and movement 
accuracy.

 Machine learning techniques, specifically the K- Nearest Neighbor algorithm has been applied for classification and sign recognition. 
A set of training data has been collected from different trainee who are in the field of teaching sign language.  Preliminary outcomes 
of system testing show a satisfactory result of the sign recognition and the other functionalities. More testing will be conducted to 
ensure the precision of sign recognition. 

In addition, a usability testing will be conducted to ensure the system usefulness and ease of use. It is expected that the proposed 
system will contribute in enriching the learning process of ArSL and consequently supports an important segment of our 
community.

Figure 1: Architectural diagram of the proposed solution
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ABSTRACT

Gamification is the process of applying game elements or its building blocks to non-gaming contexts. In this work, we presented 
techniques that designers implemented to increase user interaction with the product or service. Game elements, such as rewards 
and competition, can aid the positive learning behavior of users -and can even increase engagement-, which is useful for contexts 
that support learning, productivity, health, and many other desired behaviors.  For the concept to work and function optimally, the 
developer must achieve an automated motivation and challenge during the task. Otherwise, such elements may not be effective 
to cause a change in user behavior.  

In such a case, the designer may need to find ways to increase the difficulty with adaptive rules to achieve the suitable levels and 
challenges that are appropriate for the user’s ability.  

A well-implemented gamification design in non-gaming contexts also requires flawless integration; as engagement with the 
system becomes a conscious activity.  The system should consider ease of use (friendliness) with all appropriate instructions. In 
addition, the lack of motivational integration can lead to routine tasks, which prevents users from the joy on the long run.  

The current trend is the player-centered, which focused on the advancement of the regular user-centered design. This action 
allows systems to adapt to the needs of the users and to ensure that the results of the personalized quality. If you can design a 
player-focused design in the specific context of your audience, you will engage them for a long time.  
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ABSTRACT

In the daily basis, the world usually faces the most unsolvable natural-occurring catastrophe that cannot be ignored any longer, 
like Low visibility, and as the number of cars are increasing every day. Negating the vision of the driver which tends to a massive life 
loss and accidents during that time; with or without the consciousness of the driver himself. Causing traffic congestion during the 
rush hours which also results in lower productivity.

The most crucial low visibility reason are Fogs, as it consists of visible cloud water droplets suspended in the air or near the Earth’s 
surface. Before fogs form, temperature decreases causing these water droplets to form near the surface instead of evaporating 
which are the main cause of low visibility.

Our idea after we have studied the main causes of fogs forming is low temperature. So the idea is to produce as much heat as 
possible when there is high level of humidity being measured by a Humid Sensor to evaporate the moisture causing the fog using 
heat sources that will be built into the light poles. 

The main areas where fog gets concentrated are on the highways and near deserts. In these areas, where most of the fatal accidents 
occur due to this natural disaster.

These highways usually have minor electric supply, so we made a system that will generate power from vehicles passing through 
a bed of Nano-generators integrated into a sheet that will be fixed into the road, this generated power will be consumed in a heat 
source. 

In this way, the system does not need a power source as the energy generated from the friction caused by the cars passing is saved 
in a battery which will store the energy until the fog level goes higher than a certain level. the energy stored will be consumed by 
the heat source to evaporate the moisture causing the fog using heat sources.
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ABSTRACT

Behavioral modeling of users who considered being players in non-gaming context is a research area that is of interest to systems’ 
developers. It is about creating a model for user/player behavior interacting with the system and in our case, interacting with 
gamification elements modeled for a real life non-gaming situation.  

In this work, we studied the functions of games that can be adapted to the learning environment and the intelligent models of 
users that can be used in the adjustment process. We suggested an approach that aims to automate predictions and gamification 
mechanics that correspond to the user interaction and system information.  

Due to the similar complex interaction, in both gaming and non-gaming context, these models needed to determine the accuracy 
and modification of user/player experience.  A user/player model is a brief description of the user/player in the environment. 

 In particular, for the context of behavior modeling, the user/player model is a brief description of the user’s/player›s behavior in 
the gamified environment. In principle, this is only the behavior of human users and players, but player-modeling techniques can 
also be applied to the behavior of computer-controlled players. 

 The concern of using gamification in non-gaming context is that users have variance expectations and variance interactions with 
certain game mechanisms. Therefore, an important goal is to auto-adapt the game mechanics to the types of users. 
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ABSTRACT

The process of taking attendance is essential for universities; but it is time and effort consuming. The time should be reduced to the 
minimum so the instructor can get as much time as possible for the lecture. Nowadays, this process is inefficient especially in large 
classes that include large number of students. After a survey we did we found out that 74% of the student find the manual taking 
attendance annoying, and 70% of the instructor prefer to use automatic system to take attendance.

For this issue, we are offering “Smart Attendance” an android mobile-based application to facilitate and automate the process of 
taking attendance using Wi/Fi and GPS. And to provide students and instructors with the best university experience. It’s one of the 
steps to level up the university to be smart university that also support the green computing by reducing the paper consumption. 
Smart Attendance application has two interfaces, one for instructors and the other one for students. 

The interface is easy to use even for technically naive users. The application is designed to fit large classes where automated 
attendance taking is more needed. There are three options available for instructors which are: high accuracy attendance taking 
(almost 100%) can be achieved by manually checking the students presence. The second choice is almost 85% accuracy automatic 
checking; the application in this choice will take the whole students attendance automatically and the accuracy is achieved by 
choosing randomly number of students to check their attendance manually. 

The last choice is almost 75% accuracy which is fully based on automatic checking. The application is going to mark students as 1- 
attending, 2- late or 3- absent. It will also keep track on the students during the class time providing the instructor with the number 
of students who are attending the class.

As a result, Smart Attendance application is going to provide the instructor and the students with many benefits. It provides these 
benefits without requiring any extra devices or bar code readers; only smartphones are needed which are already almost with 
every college student nowadays. Extra features are provided such as showing the overall record for each student and for each 
subject to be reviewed by both the student and the instructor with limited and different access for each one of them, alerting if 
one of the students is about to get DN ( disciplinary notice for being absent after certain amount of days). And it has new feature 
that allows the instructor to generate new classes anywhere i.e. in the garden or in the library.

 The application is going to generate new class room that is associated with the subject ID number; and that’s going to be done 
using GPS, each class will have coordination saved in the server once the student reach these coordination he will be marked as 
present and if he’s far from these coordination then he will be marked as absent. 

Smart Attendance application is linked to the server which contains the database of the application using Wamp server to read 
and write the data to the student and the instructors and to keep them up to date. The application is being developed using Scrum 
methodology, android studio that uses Java and Xml. 

In addition to the back-end server languages which include php and sql to access the database. For future work the plan is to make 
the application more accurate for smaller classrooms and to make the application available on other platforms 
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ABSTRACT

Share for care is an Android application that improves & supports the user to have only one 
application. Developers have launched many programs that serve the user but with one or two 
features as a maximum only and this require the user to download several programs and visits 
more than one site and thus forget the accounts and passwords because of multiple accounts. 
From here share for care made up to solve the issue of having multiple applications for each 
feature. The application will help to dispose the stuck used goods through four combined 
features: exchange, donate, buy and sell with nominal price. Share for Care will provide the 
user with the easiest way to interact and deal with other people who might benefit from these 
stocked goods posted in the application database which has been created by MySQL.

The Share for Care system is composed of two main components: a client-side application, which 
will run on Android handsets, and a server-side application “Ampps”, which will support and 
interact with various client-side features. The system is build and designed by Android Studio, 
XML / Java language and Adobe Photoshop .Users are able to interact with other users in the 
local area to arrange the donation, exchanging, selling or buying used stacked goods through 
application, in the easiest and fastest way, handling the exchange process by locating both 
users, provide clear description for the product and uploading photos for the item. The user will 
enjoy all these features and experience for free. In the near future the application will spread 
among users and after achieving a certain goal of using the application we aspire to develop 
the donation feature if the donated items remained more than the planned period then it will 
go to a charity center for better use. Also, we are planning to make an agreement with more 
than one charity center in every city when we expand our coverage. The communication and 
agreement will be between the users while we’ll be responsible for the delivery part among 
them to have their trust and to avoid the fraud cases. The users will be able to evaluate the 
service that provided after completion and complaint if need. It will help to enhance the quality 
of service. 

Share for Care team will process this step for the users, the application will encourage and support rising community awareness of 
sharing and rationalization of consumption and procurement for this point the application will be completely free of charges. Now 
we are living in a technical era where everyplace is related to technology so by using Share for Care application the opportunities 
will increase the functionality while user at home.

Users will get useful features in one application only by downloading and signing up to have one account that will let you be buyer, 
seller, donator or exchanger.
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ABSTRACT

 As the technology has become an integral part of our lives in all respects and increasingly continues without limits. There is a
 forgotten category of patients has not been fully addressed by using modern technology. They are patients with memory loss who
 lack the technology to help them and solve their problems. The main problem is that the patients face difficulty in communication
 with people because they may not remember their faces and other essential information. So, they may have a problem with
recognizing them.

 The solution is to integrate patients with the community and facilitate communication between them without causing
 embarrassment to any party. In addition, enable them to rely on themselves without the need for an assistant. Even there are
 several systems have been developed to help the patients by using different tools, but none of them exploits the powerful
 technique which is a face recognition technology in a friendly way. Where most of the previous solutions use a mobile camera to
recognize the face, which may cause embarrassment to the patients as they need to raise the mobile in the person’s face

 Our system consists of hardware and software are connected to each other. The hardware part is Smart Glasses equipped with
 a camera. This camera captures the face of the person and sends the picture to the software. As for the software, is a mobile
 application where the captured picture is compared with the pictures in the database if the picture is matched, the person’s
information will be sent to the application as shown in the figure below.

         

 According to the figure above, we have used an algorithm for each phase. In face detection phase we have used Haar-cascade
 classifier, which is the best one for detection as it detects different features face and it is available to be used from OpenCV library.
 The second phase is the feature extraction, which extracts the facial features and stores them in a database. In face recognition
 phase, we used the local binary patterns (LBP) algorithm to recognize the captured face by comparing it with the stored features
in the database.

 Since the face recognition is considered as one of the latest technologies, several algorithms have been released to apply this
 technology. Each algorithm is different from other in many respects. So, the challenges were in comparing among the algorithms
 and make a test to find the best algorithm that can use it to meet our need. In addition, programming the smart glasses to transfer
the photo to the application as fast as possible.

 In the end, it is concluded that face recognition technique will achieve the objective of helping the patients and their relatives,
meet their needs and give them enough support.
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ABSTRACT

Social isolation is a key risk factor for both one’s health and mind. Therefore, it is essential to focus on socialization in Alzheimer’s 
patients, so that they can go out of their homes without facilities, feel more self-dependent when they do things by themselves.

However, nowadays the caregivers do not deal with the situations as mentioned above. Alzheimer’s Association and Saudi 
Alzheimer’s Disease Association recommended that caregivers deal with patients as the follows: close the doors and windows, 
notify the neighbors that there is a person with Alzheimer’s disease in the neighborhood and request them to return the patient 
back to the house if they see him in the open without any facilities.

If they do not improve dealing with Alzheimer’s patient, it will impede the patient’s social interaction and may be the cause for 
depression in them. Also, if one is in the early stages of this disease, the patient will realize that something abnormal has happened. 
Furthermore, Squires’ AARP article summarizes the social and health risks involved in caregiving: “More than half say they have less 
time for friends and family. All too often, they do not call doctors when they are sick. Studies show that up to 70% of caregivers 
have clinically significant symptoms of depression”. 

Therefore, we decided to create the “Alzheimer Smart Watch”, which is actually a smart watch connected to the mobile application. 
This application can be used to send messages to the person who wears the watch, it can be used to track him, and it can set off an 
alarm as well. We believe that the watch for Alzheimer’s patients should be clear and simple and easy to use. In our smart watch, 
we will use simple features such as:

• Water-resistant: We will apply this feature to our smart watch. Hence, in case the patient is getting wet in the rain, 
the watch will not be damaged.

• Usable interface: Our smart watch does not need a clever interface, because the control will be in the application 
provided to the caregiver. We will use this feature in the application part.

• GPS & WiFi tracking: We will definitely install this feature in our “Alzheimer smart watch” It is the most important one. 

Previous solutions are insufficient because:

• Battery life too short: In our “Alzheimer smart watch” we will focus on the battery life, because the patient should be 
able to wear it as long as he/she can.

• Expensive: In our case, if our watch is expensive, the caregiver will not purchase it, and they will prefer the traditional 
methods.

Therefore, if we develop an application for existing Android-based or iOS-based watches we will not have a competitive advantage 
compared to the existing solutions, “Alzheimer Smart Watch” has a battery life up to 7-days, and it will not cost too much. Also, if we 
implement an app for Apple watch for an example, it will be complicated to be used by an old person, and he/she will not benefit 
from all features in the watch.
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ABSTRACT

Chronic disease has become very common and a growing health problem in the world, especially diabetes and blood pressure. 
Such diseases can go with a patient for years or even forever. Non-expert physicians may not be aware of the side effects of the 
medicine or cannot determine the right dose for certain patients. Researches confirmed that 70 thousand cases of death, which 
happen yearly in the world due to incorrect prescription of the drug itself or its dose (overdose or lower dose). Consequently the 
patient’s life may be put in danger”.  
 
Also one of the greatest and most important basic problems of diabetics or blood pressure patients is sometimes their inability 
to leave home and see a doctor. The pervious applications provided a variety of selections, as reminding patients of medication 
as well as its capability of checking blood pressure and testing blood sugar levels. However the readings are not accurate. While 
another application gets you connected through a video conference interface with the physician, or via an audio channel as follow 
up session.
 
The purpose of the graduation project is to provide a mobile/web application that is mainly a support system for physicians; an 
application that asks the patient(user) some medical questions so as to diagnose his/her case and connected them to the right 
physician These questions are brought together from more than one doctor. Moreover, the patient enters his/her “MPI” master 
patient index, which is a unique id for every patient. This id includes personal information about the patient (like age, gender), 
medical history, laboratory tests, prescribed medication, curing physicians, any case related symptoms and even store the current 
examination. 

From the physician’s side, the application provides recommendations to the physician regarding the suitable medication for the 
patient at hand and the needed dose, based on mining a database of pervious patient’s medical records (MPI of pervious patients) 
The application will Search inside M.P.I for equivalent patients having same conditions by using The Case-Based Reasoning (CBR)is 
a method of problem solving that uses prior experiences (cases) to understand and solve new problems. In case-based reasoning, 
new problems are matched with similar previous cases resolved successfully (medical history of the previous cases).

The application will also generate a brief description about the patient’s current health status and will assist the doctor in prescribing 
the right medicine to the patient. A rule based expert system will be developed for this purpose. Also From the user’s perspective, 
he/she is able to follow up with the physician remotely without the need to be physically present at the clinic as hypertension and 
diabetes don’t necessarily need the patient to be physically present. 
 
The system is provided with a strong feature “an emergency button” that allows the patient press it when he/she feels a sense of 
illness. The system then asks the patient specific medical questions, from which it diagnoses his/her case and according to the 
patient’s case, the system automatically sets an appointment at the nearest doctor’s clinic via GPS.
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ABSTRACT

In recent years, Internet of things and Decision Support System have become an essential part of our daily life. Residents often face 
problems in measuring the water level in their house tank. Water Level Indicator (WLI) is an Android mobile application connected 
to a sensor located in the top of a water tank. The sensor used to measure the level of water in a tank by using ultrasonic waves.

WLI goal is to facilitate tank water level measurement process for resident especially people with special needs or disabilities, 
insure safety by reducing the risk ,such as drowning in a water tank, associated with the process of checking the level of water 
tank, have a prior knowledge of the low level of water tank and prevent sudden water outages, keeping history record of the water 
usage in monthly way, reduce the percentage of the death, fractures of body organs and injury that resulted from falling into water 
tank, and assisting residents by connecting them to water refilling companies website.

The software technologies used to implement the proposed solution include Apache Web Server, MySQL, PHP, and Arduino. The 
hardware required for application are smartphones that run android operating system such as HTC, Samsung ,…. etc. but make the 
application available for other mobile devices is in our future plan. Also, the application requires a modem that provides Internet 
connection, and sensor that made using these simple components HC-SR04 Ultrasonic Ranging Module, breadboard, ESP8266 
WiFi Module, and connecting wires.

WLI application uses phased development-based methodology, which breaks an overall system into a series of versions that are 
developed sequentially. 

The reason of choosing phased development-based methodology is the ability to return to previous phases, it is easy and good 
when requirements are clear but it might be changed because the WLI team will use a new technology for them which is the sensor.
The methodology based on phased development is also good when there is a limited period of time as it does with the WLI team 
because there is a specific time for building and configuring the application so this methodology helps the team to divide the work 
into versions.

With WLI the resident will be able to know the level of water in their tank, by notifying him when the level become low and he 
will be able to view his water consumption history using his android mobile device. Also, resident can decide if he want to make 
request when the level of his water tank becomes low by click on the  company’s  URL that will take him to the company’s website 
to complete the refilling request process.
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ABSTRACT

People generally save pictures in mobiles or transmit to one another using several mobile applications. However, the privacy of such 
images and pictures are of some importance to many people. Even though the privacy concerns may vary from person to person, 
the threat of exposure of the pictures and images may exist.  There are many situations, where people require that their pictures 
within their mobiles remain confidential and they do not want any compromise as far their privacy is concerned. Generally, images 
are transmitted through unsafe channels and stored within storage devices including mobile phone in an unsafe manner that may 
be seen by others easily. Especially, in Saudi Arabia and in the Muslim world, women are more concerned with confidentiality and 
privacy with regard to their religious obligations. In this project, we have proposed to develop a mobile application to encrypt the 
images saved in mobile phones for privacy.     

The need to develop efficient encryption methods to ensure saving and transmitting images is most important especially those 
including financial or personal information, with high security and privacy. Given an image in terms of pixels, we can XOR the binary 
value of pixels with their adjacent neighborhood pixels, then the state of each pixel can be changed in terms of current state of the 
pixel and the state of neighborhood pixel. This makes the pixels of the image change their state at any step. We need to recover the 
images (decrypt) and therefore, the transformations must be reversible. If we apply the transformation, at the encryption side for 
say k number of times generally known as a KEY and apply the same number of transformations at the decryption side. For that, 
Encryption system must be states the problem to be solved. So, by giving an image in terms of pixels, we can XOR the binary value 
of pixels. Figure1 shows System Architectural diagram. In order to increase the security, the image can also be XORed using “Finger 
Print”. Also, Figure2 shows steps for the XOR Image Algorithm.  

Figure 1: System Architectural diagram for the mobile application.                         Figure 2: XOR Image Algorithm.

The software technology used to implement the proposed mobile application is Xamarin.Forms which is a technology allows us 
to create multiple mobile applications for different platforms at once. such as, Android, iOS and Universal windows application 
for desktop as well mac OS and all these in just one code. Choosing this technology to implement the mobile application is for 
minimizing the time for implantation so to target huge users directly and in order to make it commercially viable to mostly all users. 

Image security and privacy is essential in communication and multimedia world. The threats to privacy is very evident and it is 
affecting the organizations and individuals equally. For this project specifically, the focus is on development of a mobile application, 
which will encrypt and decrypt personal images of individuals. 
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ABSTRACT

Enhancing material teaching for students, to motivate them, is one of the keys to a successful educational process. Using modified 
educational effects to encourage them to learn better, might solve many problems like; slow understanding and dull traditional 
learning. These experiences may lead students to obviate learning.  

We learnt from our survey that by using modified educational effects, researchers and developers elaborated such experiences. 
In that same line, this qualitative research continued to understand the positive empirical impact on education by implementing 
new methods (such as gamification techniques) in students’ learning in general and in UAE Students’ learning in specific. One 
great example is allowing students to choose their own assignment, instead of obligating them to do a certain one.  Also, using 
an eLearning environment as a method to teach students life skills, like how to act rapidly in critical situations, i.e. heart attack or 
choking. Students’ efforts should be rewarded and then the mastery.  

This creates a better opportunity for them to feel safe and accepted. Another point to be considered, in case of unsuccessful 
attempts, students can redo their activities until they accomplish it.  

That empowers the learning process.  However, there is the negative side of such e-learning or gamified systems, whereas excessive 
use of artificial virtual environments reaches a higher undesirable level.  

That led some students to feel disconnected from reality.  Therefore, gamification methods are useful when it comes to education 
enhancement, but should not be used excessively and not to completely replace classroom traditional teacher-student interaction, 
especially in early young stages.
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ABSTRACT

Every day, millions of documents and posts are added to the World Wide Web and social networks platforms. This increasing 
volume of the documents and informations makes the searching operations more complex, and raises the demand for document 
classification and categorization. 

Text mining techniques is a promising solution for both classification and categorization to extract the useful information of any 
web document or Facebook post. This project will applies a very deep convolutional neural network model for text classification to 
understand the textual content on Facebook or any web document with near human accuracy.
The main problem is found in the news feed on the Facebook because users of Facebook as publishers and generalists can write 
any information with no formats or constraints so, the cost of producing textual information is very high and distributing these 
news to the users become more difficult.

Basically, if we can understand the text, we can improve the experience of every user. So, this web application was built to help 
users connecting to the most meaningful information based on their interests (FUTURE PLAN: build localizing mobile app and 
build classifier model that gives accuracy insights to the companies about their products or services. E.g. the future expected sales 
insights for the product or service of the company based on the user’s activity).

Recently, the proposed solution is a recommender system, it is an Information Retrieval technology that improves access and 
proactively recommends relevant items to users by considering the users’ explicitly mentioned preferences and objective 
behaviors. But there are an issues and challenges in the recommender system like cold start problem, synonymy, shilling attacks, 
privacy, limited content analysis and overspecialization, grey sheep, sparsity, scalability, latency problem, evaluation and the 
availability of online datasets, and context-awareness. These problems made the resultant classifier even more suspicious, less 
accuracy, and will build a poor recommendation system which is not desired to the users so, in our project we intend to build 
an enhanced text classifier model (FUTURE PLAN: Image and Video classifier model) to increase the predictions accuracy level.  
 
The web application will provides textual classifications of Facebook data or any web document. Text classifications will be achieved 
by scraping the data from any web document using python package (beautiful soup), access users data on Facebook using the 
Facebook graph API, create tokens, removing stop words, build word embedding vector by using word2vec or one-hot encoding 
(transform sentence into vector), applying very deep convolutional neural network algorithm, and using Cross-entropy loss to 
measure the performance of classification model. 

The proposed enhanced text classifier model will guarantees a high level accuracy predictions and categorize the data into 
automatically created folders. Basically, the project will be implemented using Python programming languages, Tensor flow library 
and collecting datasets using Weka or Kaggle. 
             

                                                                                                                                    Figure 1: high level system design.

The software technologies used to implement the Smart Pediatric Clinic application include Android as Operating system, and 
developing a web application. Most of the system parts have been developed and currently we prepare for unit and usability tests. 
We also work on enhancing the vaccination module.
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ABSTRACT

POS is an abbreviation for Point of Sale. A point-of-sale (POS) transaction is what takes place between a seller and a customer when 
a product or service is purchased to complete a sale transaction. POS systems help manage businesses by combining hardware 
and software to create a POS machine to process business transactions and payments. The traditional hardwired POS systems have 
drawbacks such as: 

§	 lack of mobility, since the system is installed on big and heavy computes.
§	 limited data access, as local servers are used to store data which limits the data access.

As technologies advances, it becomes important to incorporate new technologies in business development. 

This project, Erad Point of Sale System, uses Cloud Computing technology to build a Mobile Point of Sale System with Arabic 
User Interface aims mainly to help Arab business owners. the system two main objectives are to facilitate business operations 
and employees’ management. To achieve these objectives Erad will provide reports of the business sales, business income and 
outcome, business financial statement, product sales, the employees sales and their working hours. These reports are easy to 
understand. Moreover, the application helps employees to perform all sales procedures from anywhere. This helps businesses keep 
pace with the technological advances and gain a competitive edge in the market.

The system utilizes the cloud for data storage to achieve cloud technology advantages. In addition, Erad system supports business 
mobility because it works on smart mobile devices. Moreover, the system does not require a special equipment to complete sales 
transactions.

Erad system has two portals; web-site for the managers and iOS application for the employees. The web-site provides Real-time 
inventory management, visual representation of employees’ performance and sale operations statistics. Employees can use iOS 
application to record sale operations completely wireless from anywhere. Furthermore, Erad system provides business analytics of 
sales, employees, and products statistics to help in data-driven decision making.
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ABSTRACT

The purpose of this project is to develop an Arabic iOS application that gives the holy mosque visitors in Mecca an opportunity to 
enhance their historical information about the Ka’aba. In addition, the learning will become easier and will save searching time to 
find any related historical information than a website, a book or asking people that may give unreliable information.

On the other hand, these historical information which is collected and gathered as written data will be transformed to be digital 
data for better visualization. Moreover, the approach of the application is to use a new technology called augmented reality which 
is overlaying digital data on the real-world views and in real-time. Also, this technique will allow us to visualize how the Ka’aba was 
in previous times as if we are using modern cameras on that time , we can change between years (the AR objects) like when we 
change snapchat filters .

Software & Tools:

1- Vuforia.         2- Unity       3- XCode        4-3D Max         5- Adobe Photoshop

Application architecture: 

User Interface: 
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ABSTRACT

Skin is the largest organ in the human body. It gives indication of body sickness from the changes in temperature or colour. 
Skin infection can happen without any warning. Skin diseases can affect the patient in many ways like the patient could lose of 
confidence, relationships and happiness. 

From the first sight, dermatologists can identify the disease. Work in the area of image recognition has been done to classify skin 
diseases.   This work presents a new approach to identify different skin diseases and use different classifiers like KNN and Multiple 
SVM to increase the accuracy of differentiating between skins diseases.  Figure 1 shows the main steps the system follows. The 
program used is MATLAB. 

Accurate diagnose of skin diseases from images is good for early treatment. This work develop a novel algorithm to differentiate 
between Warts, Hemangiomas and Vitiligo skin diseases. The algorithm is based on both skin color and texture features (features 
derives from the GLCM) to give a better and more efficient recognition accuracy of skin diseases. The work compares between 
accuracy of two supervised classifiers namely, k-nearest neighbor algorithm (k-NN) and Multi Support vector machine (SVM). The 
results of the K-NN is better 98.2%.

The potential of  this system can help the doctors and the people to detect the skin diseases in an easy, accurate way and much 
cheaper than other ways or scans like MRI scan or X-Ray Scan, also with no pain like biopsy that the doctors take a sample from the 
skin disease by cutting it from the body. 

Figure 1. System Steps and Implementation Interface
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ABSTRACT

With the advancement of technologies, the need for automatic classifying fruits increases recently.  Fruit sorting are performed 
before export.  The food industry has widely used machine vision for sorting fruits, vegetable and processed food. Applications of 
fruit recognition and classification are applied in the area of robotic fruit harvesting, where robots detect fruits on trees grown in 
large plantations, in supermarkets, where the system applied to identify fruits, and in educational software, system can be used to 
enhance learning. Recognition of several fruit images is a major challenge for the computers technology. Most fruit recognition 
techniques combine different analysis method like color-based, shaped-based, size-based and texture-based.

This work classifies the fruits features based on the color RBG values and texture values of the first statistical order and second 
statistical of the Gray Level Co-occurrence Matrix (GLCM). It applies different classifies Fine K-NN, Medium K-NN, Coarse K-NN, 
Cosine K-NN, Cubic K-NN, Weighted K-NN. The accuracy of each classifier is 96.3%, 93.8%, 25%, 83.8%, 90%, and 95% respectively. 
The system is evaluated with 46 images by amateur photographers of seasonal fruits at the time namely, strawberry, apply and 
banana. 100% of these pictures were recognised correctly.

Figure 1. System interface and Steps
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ABSTRACT

Every semester, King Abdulaziz University faces an exam-timetabling problem. As the requirements and constraints of the 
timetabling change each semester, depending on student numbers, lecture times, and the availability of lecture theaters, new 
timetables have to be constructed. In addition, the Faculty of Computing and Information Technology’s (FCIT) final lab exams are 
held during the same period as the university’s final exams. 

 The final lab exams used to be held before the weeks of the university’s final exams. According to the new academic calendar for
 1439–1440, provided by the Ministry of Education in Saudi Arabia, the numbers of weeks in the semesters have decreased, and the
faculty has to deal with these changes. They have to timetable the final labs in the same weeks as the final exams.

The faculty’s final-lab schedule is prepared manually. This manual approach consumes lots of time and effort; therefore, a computer-
supported timetabling system helps to decrease the workforce required.

The final-lab exam scheduling system aims to build a system that will help the faculty members who are involved in the manual 
process of preparing the final lab exams. It will produce a final-lab exam schedule and take into consideration suggestions from the 
course instructors; it will contain no contradictions and achieve fairness among students as much as possible.
Different approaches are used to solve timetabling problems, such as classification methods, sequential methods, generalized 
search techniques, and constraint satisfaction approaches. The most popular approach is the evolutionary algorithm, which 
follow the generates and tests concepts. Evolutionary algorithms form a subset of evolutionary computations, which is a family 
of algorithms used for global optimization, inspired by biological evolution.

The final-lab exam scheduling system will distribute the course’s lab exams to appropriate labs in the FCIT. Each lab has a field in the 
system’s database to avoid any conflicts in the reservation’s resources. In addition, the system has a database of exam investigators 
so it can assign them to a lab exam. We have stored in our database the university’s final exam schedule for the current semester, 
introduced by the Deanship of Admission and Registration.

The major steps involved in the genetic algorithm (GA) are the generation of a population of solutions, finding the fitness function, 
and the application of genetic operators (selection, crossover, and mutation). The proposed algorithm will accept date, time, 
program required, and course id as inputs, then it will employ the GA to search for the appropriate lab. 

A genetic algorithm conventionally searches for optimal solutions by maximizing a given fitness function, and therefore, an 
evaluation function must be provided, which provides a measure of the quality of the problem solution.
This system will reduce the time and effort needed to create final-lab exam timetables and achieve fairness among students as 
much as possible.
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ABSTRACT

Traffic accidents are a major problem in developing countries and Saudi Arabia is no exception to this issue. The Kingdom of Saudi 
Arabia ranks globally at the 33rd position among countries with the highest road traffic accidents. It is estimated that quite a few of 
these accidents are related to drowsy driving. Detection of driver’s drowsiness state is an active area of research. Typical solutions 
to detect drowsiness rely on facial information, behavior and/or physiological characteristics. Several studies have concluded that 
Heart Rate Variability (HRV) and GSR (Galvanic Skin Response) can be used to detect user’s state of drowsiness with an accuracy of 
more than 90%. Until recently, research in this area used data from existing datasets, high accuracy lab equipment and prototype 
devices to develop their approaches with no deploy-able solutions available. Utilizing the advancements in the field of wearable 
and mobile technology, we propose a wearable solution that tracks the user’s state of drowsiness providing real-time feedback. 

Our initial tests using a prototype setup indicated that HRV and GSR data recorded from the user in the training phase can 
effectively be used as reference to detect drowsiness. This is enabled mainly by defining resistance values that indicate drowsy 
state. The proposed method improves performance by inferring driver’s drowsy state by customizing the expected threshold. To 
create a deployable solution, we developed a mobile app that interfaces with a wearable device to gather HRV and GSR data in the 
training phase and establish a frame of reference. In the active state, the wearable device will provide HRV and GSR data to the app 
where it is processed and compared with pre-defined resistance values. If results are lower than the expected threshold, the user 
will be informed by haptic and auditory feedback. The project supports the Saudi Vision 2030 that envisions to develop safer cities 
by adopting measures to ensure traffic safety, reduce traffic accidents and minimize their tragic consequences.
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ABSTRACT

VAT (Value Added Tax) will provide the UAE with a new source of income, which will be continued to be utilized to provide 
high-quality public services. It will also help government move towards its vision of reducing dependence on oil and other 
hydrocarbons as a source of revenue.

Tax is now calculated on a flat rate of 5% on product or services, however, worldwide calculate tax on items on different categories 
and on different percentages. (Ex: Category product 1 on 5%, Category product 2 on 7%, Category service 1 on 6%, etc.). A 
centralized tax DBMS is being developed using database technology. 

The product is an effective and creative application that will be accessible to everyone in the UAE. The application helps stakeholders 
to add tax to an item, remove the tax from an item, and update tax with the new calculation. 

Currently, the system calculates taxes on a flat rate of 5% on products and services. 

However, the system has the capability to allow users to enter new categories with different taxes. 

 The system is easy to use and has a creative graphical user interface. It has the ability to categorize information, efficiently store 
data, and do statistics about categories and taxes.
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ABSTRACT

Controlling home appliances using regular switches connected with each device requires physical labor. Also, all devices 
cannot be accessed at the same time. On the other hand, using remote control for some devices slightly reduces the required effort. However, 
it still requires physical contacts which raise a problem for elderly and physically challenged people. 

To address this issue, we present the design and development of a voice enabled smart home system that controls the home appliances 
wirelessly using voice commands. As illustrated in figure 1, Voice enabled smart home allows accessing all connected devices from a single 
mobile application. 

The mobile application applies several NLP techniques to extract user command from a regular voice sentence containing the instruction. The 
extracted command will be executed to control (turn ON/OFF) the connected appliances to an Arduino serving as a single unit. Therefore, it 
increases quality of life by offering an automated home management according to flexible voice instructions. 

   Figure 1: Proposed System Process Flow.

The System supports English language voice commands. To demonstrate the proof of concept (POC), three home appliances are used.

 The devices are chosen based on their frequent and important usage, different voltage levels and capabilities to simulate the idea of controlling 
various home appliances. The chosen devices are television (TV), air conditioner (AC) and lights. The system can turn on/off window ACs, lights 
without any constraints since these devices are activated and de-activated by power supply only. 

However, the system requires a pre-condition in case of Plasma, LED TV and split AC as they use the concept of mechanical switches. For these 
devices, it requires that they must be turned on by the remote control or power button in advance for one time without turning them off then, 
they can be controlled by the system without any modification. Although the device is set to be on, it will not be turned on (TV is displaying 
contents, AC is generating air) unless it is supplied by power from the system. 

The system will use several NLP techniques including stop-words, Part of Speech (POS) and lemmatization to extract the command type and 
device name from the user sentence to allow more flexible interaction than pre-defined fixed commands. 

 The speech recognition process will be carried out using an Android Application to receive a normal sentence containing the command. The 
voice command will be transmitted as a text to an Arduino board using Bluetooth technology. The Arduino board will be programmed to 
respond to the user commands efficiently. In addition, the Android Application will issue an audio feedback to the users. 

The system will be applicable to control the three appliances by turning them ON/OFF. 

The system will reduce the physical effort to control home devices by moving from one place to another or pressing buttons which is a 
burden for elderly and physically challenged people. Also, it will eliminate the learning of buttons and switches functions to increase the 
independency of elderly people.
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ABSTRACT

In this project, we attempt to present vulnerabilities in keyless entry schemes used by some major manufacturers sys-
tems which have shown to be insecure in the last few years based on some reported incidents. In the past, before the 
keyless hand-free system era when a thief breaks into a car he/she will be able to open the vehicle but will not be able 
to drive it. However, with the new keyless hand-free car system and based on such reports a thief could both open the 
vehicle and drive it away.

Our project covers the circuit design and attempting to simulate the “Relay Attack” on Smart Key Systems which is a 
well-known attack against communication systems. Noting that in a basic relay attack, messages are relayed from one 
location to another in order to make one entity appear closer to the other. 

In specific details, we have combined two radio devices; one will be held beside the victim’s car, and the other will be 
beside the victim’s key. The first radio device duplicates the car’s key and pings the car’s wireless entry system; thus gen-
erating a signal from the car, which will be looking for a radio response from the electronic key. 

Then, the signal is carried between the attackers’ two radios within a certain range, in order to identify the correct re-
sponse from the key. Thus, generating back to the car in order to complete what is called a “handshake”, as shown in 
Figure 1. In essence, we are able to open the car and get in. After that, we can place the device close to the start button 
and then we able to start the engine and drive the car. 

The hacking system that we have implemented in this project basically included affordable electronic chips, batteries, a 
radio transmitter and an antenna. Based on findings of the security vulnerabilities of cars keyless hand-free entry system, 
we will propose and examine some reasonable solutions to overcome/minimize the identified deficiencies.

Figure 1: How the system work (Sequence Diagram)
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ABSTRACT

Internet of Things (IoTs) are undoubtedly one of the wonders of modern science. They have enabled us to connect and control 
our household stuffs through internet in order to facilitate a better art of living. This whole concept is commonly known as “Smart 
Home” or “Home Automation”. The home that has centralized control and automation of lighting, ventilation, air conditioning, 
heating and security amenities through internet connectivity is normally called a Smart Home. Although smart homes are being 
popular day by day among all ages of people but the aged and disabled people are the most beneficiaries of this technology. They 
are intended to make our lives easier but there always been some genuine concerns over how secure these home automations 
are. Smart home systems may have some security risks that can cause theft, blackmail and other serious threats to house owners 
specially the elderly people. So this research aims to overview the concept of Smart Home in reference to the elderly people 
along with some background information about security and privacy issues. The theoretical framework of the research based on 
Technology Acceptance Model (TAM). TAM illustrates a pathway that demonstrates why a user accepts or rejects a new technology.  
Hybrid research approach was adopted for the data collection with the combination of qualitative tools (interviews, observation) 
& quantitative tools (experiments, surveys). The major findings of the research revealed that cutting edge technology like smart 
home is not getting enough popularity among the elder people in Saudi Arabia. Most of the elderly participants were aware about 
the benefits of Smart Home technologies but they have lack of awareness regarding its security issues. There are several reasons 
behind this reluctance while the lack of proper awareness is the major concern of less popularity of this potential technology. 

Fig 1 : Original Technology acceptance model (TAM)
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ABSTRACT

The safety and confidentiality of patient information are vital in achieving positive health outcomes. In Saudi Arabia, many 
hospitals still rely on manual documents to record, store, and retrieve patient data. Manual systems of verification may lead 
to invasion of privacy and confidentiality as unauthorized users can access them easily. Additionally, there is a possibility 
that patient data can be used without his/her consent. Nevertheless, many institutions still use non-biometric techniques 
to store information such as e-mail addresses. The greatest motivation for engaging in the current research is to identify 
the effectiveness of the fingerprint authentication systems in ensuring privacy and confidentiality of patient data. In 
addition, the researchers aim at establishing whether the application of the HER can assist practitioners in improving service 
delivery, especially in making correct diagnosis and treatment.  A system flow chart was developed to conduct this study 
and qualitative analysis was carried out to investigate the experiences of the practitioners. The researchers reviewed the 
articles and documents to ascertain the perception of physicians and clients regarding fingerprint authentication systems. 
In particular, the diffusion of innovation framework was deployed in this study to show the flow of the work. Through 
qualitative analysis, the researchers investigated the experiences of the practitioners and patients with regards to fingerprint 
authentication systems. Since the systems are highly integrated, one does not need an ID to access his/her medical profile 
if the hospital can verify information through fingerprint authentication systems. Based on the findings, it is clear that 
fingerprint authentication systems increase the accuracy and safety of patient information. In addition, they increase the 
speed at which the practitioners access information .In a similar fashion, they ease accessibility on the side of the patients 
.Since the systems are highly integrated, one does not need an ID to access his/her medical profile if the hospital can verify 
information through fingerprint authentication systems. In the future, researchers should focus on examining the impact of 
cultural and religious factors on effective implementation of fingerprint authentication systems in Saudi Arabia hospitals.

Figure 1: Fingerprint Auth entication System Flowchart                            Figure 2:   Application Prototype Screenshot         
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ABSTRACT

There are millions of elderly and disabled people around the world. They can’t use the home appliances by themselves and therefore 
they rely on other people to help them to control appliances. As an example many wheelchair people or elderly people who has 
trouble bending they can’t reach switches to turn on and off the lights. Another example where blind people or Amyotrophic 
lateral sclerosis (ALS) patients who suffers from paralysis they can’t move around to turn on fan or heater or any other appliances. 
Last and not least example, deaf people cannot hear the doorbell.

In recent years, creating a truly accessible home has become easier using smart home technology. Therefore, making our homes 
accessible for elderly people or people with disabilities, promotes independence, ability to be transformative by allowing them to 
take control of different home appliances and freedom to live as they choose.

This project aims to develop a prototype of smart home for elderly and disabled people using the Internet of Things technology 
(IoT) to control the home appliances by using either a web page, mobile application, or the added voice and eye tracking interfaces 
that accept voice commands and eye movement tracking. Figure 1 demonstrates the initial scenario of the system

The novelty in this project is the using of eye tracking techniques in controlling home appliances. In addition, the project plan to 
enhance the used eye tracking techniques using AI and Machine Learning concepts to help in future predicting most of disabled 
and elderly people desires.

As initial results, elderly and disabled people can use the developed audio interface to interact with home appliances by talking to 
the system to control the desired appliance such as “Turn on or off TV”, “Turn on or off air condition”, etc. In addition they can use 
the eye tracking interface by tracking and transferring their eye movement to mouse cursor which can be used to control the home 
appliances that appear in front of them on the developed webpage.

This project is funded by the Scientific Research and Graduate Studies Deanship at Yarmouk University
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ABSTRACT

Hajj is an annual gathering of Muslims in Makkah to perform the duty of pilgrimage to the Holy city. Due to the sheer number 
of pilgrims during the Hajj season, there are significant Hajj management challenges consisting of delays at airports and at 
various Hajj points, providing efficient medical services to pilgrims, guiding lost pilgrims to their location of stay in Makkah and 
Mina, preventing Hajj identity fraud, and crowd management for preventing injuries and accidents. In order to improve the Hajj 
management, many types of technologies have been suggested. One of these technologies are the use of smartcards and RFID 
tags that store pilgrim’s data and can be used for improving various Hajj processes. This research project addresses some of these 
challenges by automating various Hajj use cases using the smartcard technology.  In this project, the Ministry of Hajj is expected 
to issue smart card based Hajj visas.  This smart card is expected to store key pilgrim information for various Hajj use cases such as 
immigration information, hotel reservation, Minna tent information, and medical information.  

The focus of this project is the design and development of a set of front-end smart card based applications.  The first application 
automates the pilgrim immigration process.  When a pilgrim arrives at the airport, he/she scans the smart card with Hajj visa using 
a card reader installed at all of the immigration counters.  The immigration application reads the relevant data from the smart card 
and verifies it with the golden data in the Ministry’s central Hajj database.  This automated process is expected to save significant 
immigration processing time at the ports of entry with thousands of pilgrims coming in simultaneously.  The second application 
automates the hotel check-in process using a kiosk with card reader.  Pilgrims can scan their cards and the application verifies 
the reservation from the central database.  The kiosk also provides other features such as canceling of reservation, checking out, 
and list of hotels for changing hotel reservation.  The third application is for guiding lost pilgrims anywhere in Makkah and in the 
tent city of Minna using strategically placed kiosks with card readers and smart screens.  The application reads the GPS location of 
pilgrim’s hotel or Minna tent from the smart card and shows the direction on the map on the smart display.  The fourth application 
is the main application that allows key stakeholders to login and access/update pilgrim information such as Ministry of Hajj staff 
for registering pilgrims and issuing smart card Hajj visas, immigration officials to manually verify pilgrims in case of immigration 
automation exception, hotel staff to manually check-in/check-out pilgrims in case of hotel automation exception, and, finally, 
hospital staff to login and access/update pilgrim medical and medicine history.  

This project is expected to improve overall efficiency and the quality of the services provided to the pilgrims to reduce the problems 
related to the Hajj and to make the management of the pilgrims easy.
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ABSTRACT

With the availability of large amount of energy data and increased computational power, data driven machine-learning approaches 
are gaining rapid prominence to identify energy consumption opportunities and best practices toward cost-effective energy 
management. Energy efficiency in homes and buildings is a growing policy priority for many countries and application of machine 
learning represents a powerful opportunity to use this data to accurately model, understand and predict future energy use.

Problems in energy domain do not have generic machine learning solution, the workflow and algorithms are tailored for the given 
problem at hand. There are several well-known, robust and tested libraries and API’s that provide numerous off-the-shelf machine 
learning algorithms, however they are provided in a fairly standard way, and there is always some room for improvement. As more 
and more energy consumption approaches have started using these algorithms, there is a need to identify and formulate the best 
practices for effective machine learning workflows. 

This paper thus provides a literature review on the recent applications of supervised and unsupervised machine learning 
approaches for electricity demand forecasting, Non-Intrusive load monitoring (NILM) and load profile characterization for homes 
and buildings with the aim of identifying important practices of data preprocessing, feature selection, hyperparameter tuning and 
model validation to make effective use of off-the-shelf machine learning algorithms.

 The study and analysis aim at founding a rigorous framework of energy forecasting models. This framework takes into account the 
state-of-the-art best practices and choices of the major recognized existing works.

Each component of the frameworks will use a spectrum of techniques and tools proven by the existing research to be suitable for 
various common forecasting, classification and clustering circumstances. 

An output of this work is a machine learning workflow methodology for regression, classification and clustering tasks in energy 
domain that would facilitate data science teams and scientific community in the efficiency of research as well as development 
of more robust machine learning models. The conclusions drawn in this review will facilitate to deliver reliably a good solution 
and speed up machine learning projects. Based on the review, existing research gaps are identified and major challenges and 
opportunities are identified and discussed.
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ABSTRACT

Numerous applications and web-based systems have been developed in diverse languages to help students worldwide 
share their learning experiences. However, few applications are currently available to help Arab students learn 
together, share practices, knowledge and interests. also, most applications do not support many categories. Through 
our search process, e.g. Stack Overflow specializes in programming languages. Most of the sites and applications that 
specialize in the service of students do not support the process of communication immediately between students 
and experts and does not give the opportunity for experts to spread their knowledge for other. 

Therefore, in this study , we develop a system that helps Arab students  exchange their experiences with professionals and learners 
across the Arab world and thereby improve their learning experiences. This should also help students reduce their work and effort.
The answers of the question will be under it automatically to facilitate the student to see all views.

This system is mainly intended for three types of users: students, experts, and visitors. When users register themselves in this 
system, they are required to provide a short description of their educational level and experiences. In the system users who are 
taking similar courses at different universities and colleges can create school community groups to ask and answer questions 
regarding the courses they take. Users can also upload and download educational videos and tutorials which may be effective in 
enhancing student understanding and results.

Users can search for and filter results for specific topics, disciplines, and courses. They can also post and answer different types of 
questions . The system provides an answer rate for each question, and it classifies responses based on the number of votes received 
from the community. Visitor only able to view questions, answers, educational media and search. Figure1 depicts the process of 
each user.

The importance of the availability of such applications helps to enhance the professional and academic performance of students 
and the development of learning methods.

Figure 1: Illustrate the function of each user.

The project aims to develop a web-based system as well as a mobile-based application. 
The project used Apache Web Server, MySQL, and PHP to develop the web-based Version. While an IOS application developed 
using Swift4.
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ABSTRACT

Nowadays, our university vision goes towards the adoption of Smart Campus concept. This includes relying on technology in education 
and facilities rather than using the traditional methods. Several improvements were implemented in recent years and it continues to grow. 
But every year, thousands of our university students go through the process of issuing different cards to access different services within the 
campus, like the library card to borrow books, a transportation card to take the school bus, a club card to access the sports center and much 
more provided by the university campus. If we assume that the students’ body of King Saud University today consists of more than 40,000 
male and female students, this result in a huge number of cards that must be printed for them. Moreover, once the student subscribes to 
a service, he/she has no way to check the current status (for example, the due date for a borrowed book or the subscription end of a given 
activity) different than getting to ask the corresponding service provider, also students need to show their card at the main gate of the campus 
to be able to enter the university. The unified card will help them transfer all their personal information on one single profile and access it 
remotely wherever they are.

The aim of the project is to provide the students with a unified card that gathers all the information about their identity, activities, and 
subscriptions. All the students will be provided with an RFID card (Unified Student Card), which allows accessing their centralized profile on 
the system’s database. Also, their information will be updated for each service upon subscription, using one single key, related to the card. The 
card can also be used to automate some tasks usually performed by an employee or a teacher, like accessing the campus, taking the students 
attendants or accessing the car parking. All service providers within the campus should be provided with a self-service kiosk that consists in 
an RFID reader, a Raspberry Pi and a display screen. 

The project should solve once adopted a great problem King Saud University has. The cost of printing the cards will be reduced, and the saved 
money could be invested in other developments. The students can subscribe to any service without the service provider help. The software 
technologies used to implement the proposed solution include Python 3, Python Flask, MySQL, and PHP. The system is developed to be able 
to run on any device for the students, admin and service provider compatibly.

Below you can find user acceptance testing chart and user satisfaction using Gravity system.

Average Respond Time

Nomber of Errors
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ABSTRACT

Writing stories plays a vital role in children’s development. It expands their imagination, enhances self-confidence and improves 
their learning skills. However, children nowadays are showing obvious interest in using smartphones, which raises the need to 
digitize the traditional writing stories process in such a way that can attract and motivate them. 
Yet, in the era of technology and innovation, foreign applications are dominant and prevalent in children’s devices, with their 
foreign culture and what may not be appropriate with our principles and values. Due to the lack of Arabic applications that target 
children, especially educational ones, and the need to keep pace with development and use digitized methods to evolve children’s 
skills, we decided to develop the “Little Author” application. 

This application aims to improve children’s writing skills and promote Islamic and educational principles, in addition to expanding 
their imagination and creativity by using an interesting and inspiring environment.  
Little Author application supports the concept of fun in learning by enabling children to create their own stories easily in an 
entertaining way. The application achieves this purpose by providing them with different backgrounds, stickers and actors, and 
allowing them to add sounds to the story. Also, the child can be involved in the story by adding his photos and recording his 
personal voice as a narrator. Moreover, the application provides children the ability to create their own covers and save the story 
in a specific library. Finally, the child can share the story with others. In addition, the child can read from the story samples that the 
system provides.

As a result, Little Author is expected to instill Islamic values and enhance the Arabic language by attracting the interest of 
contemporary children in a fun, educational and interactive way. Socially, writing stories has significant value in improving children’s 
social personalities and communication skills in a way that can promote children’s word selections when they communicate. 
Additionally, it will develop children’s logical and analytical thinking capabilities, which can help in building an educated society 
by improving their general knowledge. Environmentally, we aim to avoid the impact of paper on the environment by reducing the 
individual use of paper through providing an electronic replacement. Finally, being an author gives an opportunity for youths to 
let their voices and ideas reach the entire world, so we are helping the Muslim Arabic children achieve this opportunity.
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ABSTRACT

Software Systems are getting more and more data-centric, which requires effective and efficient ways to capture, analyze and 
process the data to support human user goals. It becomes more challenging to process data effectively as users are ubiquitous 
having mobile phones and internet enabled devices. In this context, healthcare applications are one such area where users 
demand effective processing of personal data i.e. heart rate and other vital stats; to take informed decisions while on the go. In this 
project, we propose the concept of Intelligent Healthcare (iHealth) application that uses technologies and techniques including 
telemedicine, vital stat monitoring via wearable device (i.e. smart watch) and context-awareness supported with a Binary ID3 
decision tree algorithm to process the sensed information intelligently to support informed decision-making by the user. We design 
and develop enough actions for the users to make informed decisions and inform their personal doctors and family members via 
the web application or mobile application. 

The outcome of this project is an application framework that supports users who are ubiquitous and use mobile phones and 
internet enabled devices and wishes to satisfy their health goals. The framework includes iHealth API (available to client applications 
through Microsoft AZURE) that allow functions to read data from low powered beacons and wearables (e.g. smart watch), supports 
user’s location sensing, monitoring daily activities and vital stats. The decision-making algorithm in the cloud processes this data 
effectively by using inference/logical rules to generate a decision enabling the user to take informed decisions at runtime. The 
system architecture in the Figure 1 depicts the overall concept of iHealth application.

Figure 1: System Architecture of iHealth Application

The system has three logical components (as shown in Figure 1). The first component consist of Microsoft Cloud (AZURE) where 
iHealth API, Decision Trees, Database and WebRTC modules have been hosted; the second component consists of user applications 
including Mobile App users and Web App for its user (patient and doctors); the third component consists of  user module which 
includes smart watch. The overall process is to collect data from the Smart watch and forward it to the respective application to 
handle it using services over the cloud. 

The key benefit of our project is to reduce the communication gap between the doctors and patients (i.e. users). It helps in keeping 
the personal medical doctors aware about the patient’s health information through the website or mobile application. Our 
system also provides audio/video call support between the user and the doctor implemented using WebRTC in critical situations. 
In addition, our system while sensing and processing user’s data provides effective decision support enabling the user to take 
informed decisions at runtime. In future, we aim to test our application with actual users and to extend the iHealth application to 
provide real-time decision analytics for the user.
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ABSTRACT

The continuous change in information technology has greatly influenced human’s way of thinking and behavior. Due to these 
technological advancements and heavy dependence of today’s social and economic setup on these technologies, there is an 
increasing demand on high energy generation and consumption. 

The demand for energy is increasing rapidly and, after a few years, it may surpass the available energy. This high demand may also 
lead the providers to increase the cost of energy in order to compensate the cost for the production. Moreover, controlling and 
optimizing high industrial energy consumption may also help reduce environment pollution. 

New, innovative, and automated systems are needed to help in measuring, analyzing, controlling, and optimizing the energy 
consumptions, especially for industrial and commercial usage. This project is about designing and implementing a big data 
application for managing energy consumption of large commercial buildings.

The proposed application will be developed to handle large continuous data streams of energy consumption (EC) patterns of large, 
multi-story commercial buildings. These energy patterns will be periodically collected from multiple types of sensors (Heating/AC, 
lighting, light equipment, and heavy equipment) from each room on each floor of a commercial building. Concurrently running 
processes in the application will be simultaneously collecting, filtering, storing, analyzing, and displaying EC patterns for each 
room on each floor of the building in real-time. The application will be monitoring and displaying various EC events for each room 
such as below/above target, average increase/decrease, wasted energy, spikes, seasonal consumption, and outliers where sensors 
may be malfunctioning or dead. 

A color-coded graphical display will be updated in real-time to show each of these events for each room of the building. The 
application will also store energy consumption patterns for the building for up to last five years to provide historic trend analysis 
for the consumers and providers.  

    An evaluation of the related systems by various energy providers in the Gulf region highlights the fact that while most of these 
existing systems may provide some of the suggested functionalities, however, there is no complete existing system with all the 
suggested features.

The proposed system will be developed using object-oriented methodology. The system will consist of a multi-threaded application 
developed using JavaFX IDE with MongoDB as the backend DBMS for handling large energy consumption data streams.  
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ABSTRACT

With today’s growing technology, internet usage has increased greatly, especially in Saudi Arabia. Saudi people use the internet 
and social media, particularly Twitter, as an expressive platform to share their feelings and opinions. Although many studies have 
analyzed people’s sentiment using Twitter, there is still a shortage of applications in analyzing Arabic tweets. In particular, there 
is an absence of informative tools that can show how people in Saudi Arabia are feeling according to their tweets. This brings to 
light the idea of “Saudi Mood”, which is a web-based application aims at providing a real-time visualization of people emotions 
from different Saudi’s cities based on mining their tweets’ text and emojis used taking into consideration the different dialects. 
Our solution applies a set of language-processing techniques in order to preprocess the tweets. A dataset containing more than 
4000 emotional words has been developed and used to classify the tweets into the relevant emotion (happy, sad, angry, scared, 
surprised). Then, common emotions will be calculated for each city, and the results will be displayed on a dynamic, colourful map 
of Saudi Arabia in which colors of cities are changing according to the dominant emotion. However, the website is color-blind 
accessible for those who are visually impaired. The system also will present on its website the associated trend topics “hashtags” 
for each city which may give reasons for its prevailing emotion. Additionally, users can select any city to show its current emotions 
statistics. Furthermore, the website provides the user with the ability to build a table according to the city, timeframe and emotions 
in order to get a historical chart of sentiments for any selected city.

                                                     FIGURE 1: HOME PAGE                            FIGURE 2: BUILD YOUR OWN CHART

Developing this solution will bring a live informative tool of Saudi Arabia presented in an easy and efficient manner.

Ø	 Socially, our project aims to provide the Saudi people an overview of the wider public opinion behind certain topics. 

Ø	 Commercially, it can help stakeholders and advertising companies in Saudi Arabia to detect the right timing for 
launching their promotions of products or services based on the current prevalent emotion in each city. 

Ø	Nationally, it can make use of the website by knowing how citizens feel about political, educational or financial new 
programs or policies. 

Ø	 Another impact can be found in the domain of public health, with the provided statistics of people’s prevalent emotions 
that can be used for a better understanding of depression or mental health problems.
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ABSTRACT

Recently, we witnessed a fast-growing trend in electricity and water consumption in various places. Among them are the 
agricultural irrigation processes, where considerable amounts of water and electricity are wasted. Economical irrigation systems 
have been developed in the past, but they either resulted in a costly budget, or simply used traditional, nonrenewable, sources of 
electricity. Irrigating big-size farms requires huge efforts to keep all crops well maintained, in contrast to old irrigation systems that 
don’t uniformly distribute water to all crops. To avoid consuming unnecessary amounts of water and electricity, we came up with 
a better designed irrigation system, which is the Smart Solar Irrigation system. 

The automated solar irrigation system is designed to be both water and electricity efficient. It is powered by solar panels, to make it 
eco-friendly, which can be implemented either on large or small scales. Our source of electricity comes from three monocrystalline 
solar panels that are 285W each and produce around Isc-9A per panel and Voc-40V. They are used to charge two Gel batteries that 
are 12V and 150Ah each. The two batteries are connected in series to provide 150Ah and 24V. Using the Gel batteries ensures a 
longer life-time and most importantly an environmentally safe leakage-free operation. Moreover, they are capable of storing the 
energy that is produced by the solar panels. 

A controller for the solar charge, along with a 24V to 12V step-down transformer is used to ensure that our system is going to 
run on 12V DC. To design our project, we will start by creating an interface, which will be connected to the control unit through 
a wireless connection via an Xbee USB Explorer and an Xbee 100-meter range wire antenna. An Arduino-Mega microcontroller is 
used to organize the process of our system that detects a dry soil, using moisture sensors. The designed system operates a water 
pump, which will supply water to a reservoir, located at a specific high elevation. The level of the water is controlled via a sensor 
that turns the pump On or Off, depending on a preset hysteresis cycle. Potential energy of the stored water is used to allow water 
to flow, autonomously, and to irrigate the crops using a drip tape that will slowly and efficiently distribute water to all crops. This 
has the advantage of not flooding the plants, resulting in saving water. 

Furthermore, a real-time monitoring system will be available to detect if the system has any faults, using a short current detector, 
which will allow the microcontroller to effectively control the operation of the water pump. In addition, a digital thermometer, 
and a temperature control system, will be integrated into the project to notify the user of the soil temperature and to provide a 
supervisory control function to the duration the water irrigation for the crops. Finally, the user can switch on/off the system from 
their indoor computers/phones, and feedback can be sent either by SMS or E-mail. One of the most important contributions of the 
proposed design is the elimination of the need to routinely check the irrigated areas, as the user will receive both real-time and 
on-demand notifications for the complete operation. 
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ABSTRACT

The number of people traveling daily to different destinations is increasing regularly on every second. Therefore, increasing the 
convenience of travelling is be considered as one of the most important goals. An improved cart design is needed to ease the 
process of traveling and help all travelers whether it’s for a short local flight or a long international trip. The innovative in the design 
of the airport’s luggage cart is a new solution for improving and facilitating traveling. Having an advanced luggage cart will assist 
and serve people who use air travel as a way of transportation.

The main idea of the proposed Drivable Airport Luggage Cart is to modify the currently used airport trolleys rather than designing 
a whole new airport cart from scratch. This will help in reducing future costs. The proposed modified cart has a display to inform 
passengers about any update regarding their flight which includes the gate number and potential changes in flight information 
and delays. The proposed cart is also equipped with DC motors to help the travelers move around airports much easier as they do 
not need to carry heavy luggage nor walk for long distances. 

The proposed drivable cart can be driven for up to two hours straight. Furthermore, the drivable cart is equipped with a locking 
system to provide more security for the luggage being carried by the cart and can only be locked and unlocked by the user through 
an application. The application provided with the display shows a detailed map directory of the airport for the user to check the 
fastest route to airport gates and facilities.
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ABSTRACT

The evolution of renewable energy attracted the attention of many countries to implement renewable energy systems as an 
essential source for generating electricity. Solar panels occupy a considerable portion of the renewable energy systems spectrum. 
There is a direct relationship between the solar panel’s efficiency and cleanliness of its service. According to a study conducted 
by researchers who work in the field of renewable energy sources, solar panels can lose between 15-25% of their efficiency if they 
were not cleaned properly. Neglecting to clean the solar panel for a long time will affect its performance rapidly. Besides that, 
Kuwait and most of the GCC countries are well known for their dusty weather during the summer. 

A Dust Cleaning Robot (DCR) that can be used to clean thousands of solar panels with minimum supervision and effort is proposed. 
The Dust Cleaning Robot (DCR) is an autonomous robot that aims to clean solar panels from dust in order to obtain the performance 
level of the panel as high as possible. DCR is activated either manually by the user through an application, or automatically through 
the feedback received from the dust sensor. DCR’s application offers flexibility and convenience to control the cleaning process of 
the panels by either choosing a certain panel to clean or by cleaning all the panels.

Some of the important features of the DCR is that it does not require human interaction, manual cleaning, or water consumption. 
The proposed DCR is equipped with high quality brush to clean the dust from the panel. The DCR is stabilized on a mechanical 
frame that moves in the right and left directions. Whereas the robot itself moves upward and downward. After cleaning a specific 
section of the panel, the frame will move to the next un-cleaned part of the panel.
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ABSTRACT

Nowadays, the development of the educational process using technology has become a necessity and an important need to keep 
up with the technological evolution that we witness. In addition, there is a noticeable gap in the ways education is established, 
more specifically in the assessment part. Correspondingly, people follows the same traditional way for educating themselves and 
others. Consequently, those circumstances inspired the idea of our system, which is a mobile application that helps students and 
faculty members in Riyadh’s universities assess their or others’ learnt knowledge, by extracting questions from English document 
that focus on the main objectives of the text that contains the learnt knowledge. In addition, the system is able to provide answers 
to questions for faculty members. On the other hand, students can test their understanding by solving the questions extracted and 
displaying the score for them.

The objectives and goals of the system are summarized as follows: Save time and effort for students and faculty in extracting 
question, provides students with an opportunity to measure their reading comprehension, and develop the educational process.

One of the most important challenges is that there is a lack of previously implemented systems which correctly and efficiently 
generates questions based on the input text, this is because the efficiency of such systems depends on building them to 
understand the human (natural) language which is a new field of study that has emerged during the recent years and has very few 
yet efficient applications that correctly achieve this goal, in addition to the lack of published resources and the lack of tools and 
more specifically programming languages which each contributes and supports this task differently. Consequently, determining 
the scope of the project was an obstacle that we prefer to call a challenge which leaded to unclear expectations about the level 
of proficiency of the system. In addition, learning Natural Language Processing (NLP) is clearly a challenge since it is a new area of 
studying, and is the foundation of the system. Lastly, managing time effectively is a skill that we acquired which was a challenge in 
the beginning due to the overlapping and high priority tasks that enforced the lack of time. 

The implementation will be based on NLP (Natural Language Processing). The idea is to design an algorithm capable of 
understanding the input text in terms of part of speech, then simplifying each sentence, and finally generating questions.
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ABSTRACT

This proposal focuses mainly on mass gatherings which represent enormous number of people at a specific location, for a specific 
purpose. Research in the crowd management field focused mainly on how to improve the crowd management at events, where 
high flows of crowds are estimated. Two of these events that need crowd management are “Hajj” and “Umrah” pilgrimages at 
the holy city of Mecca, Saudi Arabia especially at its’ ritual places, which are Arafat, Mina, Muzdalifah, Safa and Marwah. In these 
crowded events, crowd management operation is important, as it helps to maintain the pilgrim’s movement in unidirectional flows 
of crowd at most of the rituals and it helps to maintain a vast number of Pilgrims as they are crowded at the ritual places.

In the last decade, failure of managing crowds’ movements at Hajj and Umrah events has resulted in many serious number 
of incidents such as people being lost, injured or dead. Going back to September 24, 2015, over 2431 pilgrims died and 427 
were reported that they are missing after the failure of managing the huge crowd during Hajj. Because of the lack of directional 
information and guidance, pilgrims might face difficulty in finding other group or family members if they get lost; they might also 
find difficulty in communicating with them as well. Moreover, Hajj and Umrah authorities are facing difficulty in managing those 
crowded pilgrims, due to the huge number of the pilgrims. Thus, this research analyzes the causes and triggers for crowd disasters 
and suggest a crowd management strategy by understanding the behavior of the crowd and reduce the problems, such as 
overcrowding, stampedes and lost pilgrims at Hajj ritual locations by using IOT systems, GPS devices and monitoring cameras. We 
also introduce Labaik, a mobile application used to introduce the idea of smart crowds and help pilgrims from different countries, 
and ages. This application will help locate and guide lost pilgrims by alerting and sending their location information to their group 
leader; it will also aid children, elderly people, and people with disabilities. 
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ABSTRACT

Most people in the Arabian countries love food, well who doesn’t? Eating food is one of the most astonishing things to do that 
makes the time pass and makes you happy. However, lately more and more people are eating from fast food restaurants or even 
normal traditional restaurants. This has become a serious issue throughout the Arab countries and throughout the world. Health 
issues due to excessive fat or even normal food intake is inclining rapidly.

The research paper at hand took a website name Epicured (epicured.com), and generated an applied research on it, on how to make 
it better for the Arabian countries. The research will be implemented by a normal customer perspective, nutritional professional 
and an IT expert. 

This is implemented because currently, the website does not offer any deliveries in any Arab country, but with a few enhancements, 
it may achieve great things and help excel the food. Epicured provides tasty Low FODMAP (Fermentable Oligosaccharides, 
Disaccharides, Monosaccharides and Polyols) meals. Low FODMAP are molecules that when people eat them, they are not 
absorbed very well.  They also have catering services that get weekly renewed with the user doing the minimal amount of work. 

As stated, the site is a very outstanding site, however it can be enhanced in a way that is better for customers (and get more 
customers than it already has). This research paper will collect data on real time customers experiencing the Epicured website (as 
mentioned how above), and the flaws they encounter (similar to only accepting cards no cash deliveries) or even objectives that 
they do not notice. Once the testing data has been collected, we will provide solutions needed to solve these objectives. Some 
of the data may be enhanced on what the users wish or hoped they would have encountered. If this is the case new functional 
requirements will need to be created before the overall fix of the site.

In conclusion, by the end of this research paper; we would have identified the issues/lack of objectives with the Epicured website. 
As well as creating a new website with enhancements that will be implemented to create better user interface interaction. Data 
collection will all be recording for assurance that the new website meets all the new customer requirements needed. As well as 
undergoing many testing procedures to provide proof how the new system can enhance the old one.
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ABSTRACT

Social media platforms such as Twitter and Facebook are hugely becoming some of the most powerful sources of information. They 
show what people think and feel about a certain topic; they are also full of thoughts, emotions, reviews and attitudes. In addition, 
using polls to collect overall opinions have risen in popularity, which has led to the need for automatic sentiment analysis tools. 
Arabic applications that can analyze Arabic content are very limited in number, especially those which are targeted to Saudi social 
media posts. The present project, Sentimentic, would provide a solution to this problem. Existing sentiment analysis solutions 
are performed on hotel/product reviews, user emails and social media posts for various goals. Sentimentic, on the other hand, 
analyzes Saudi opinions using the most popular social media platform in Saudi Arabia, a feature that is not available in other 
solutions. In addition, Sentimentic groups all of its features in an easy to use cross-platform mobile application, to reach as many 
users as possible.

Sentimentic performs Arabic sentiment analysis of Saudi Twitter tweets, and calculates the percentage of positive, neutral and 
negative sentiments regarding specific topics. Sentimentic also provides other analytical information such as: top positive, neutral 
and negative tweets, total number of retweets of positive, neutral and negative tweets, most recurrent words in the searched 
topic’s tweets, the top used emoji and the users’ emotions. Furthermore, registered users of Sentimentic may view the history of 
their previous searches and results. The application also allows users to share the analytical results through social media platforms 
such as WhatsApp. The flow of using Sentimentic is explained in Figure 1.

We employed two approaches to incorporate the Saudi dialect, specifically the Najd dialect, into the Repustate API dataset. Initially, 
we fed the dataset with a collection of words gathered through a questionnaire designed for the purpose of compiling the most 
popular Saudi words. Then, a crowdsourcing technique is utilized to continuously feed the dataset from the input of Sentimentic 
users. The accuracy of the extracted analytical information will be evaluated through conducting a comparison between the results 
obtained through a poll and those obtained through Sentimentic over the same topics. 

Technologies used for the development of Sentimentic include React Native for cross-platform implementation, Firebase for the 
database and Firebase Cloud Functions for the backend. The mobile application is developed for iOS and Android users.

Figure 1. Sentimentic Flow
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ABSTRACT

Advancements in technology have changed the ways our life activities are carried out. Nowadays the word “smart” is an integral 
part of almost all devices we use, from smart phones, smart appliances, smart classrooms and up to smart buildings. The rapid 
evolvements in digital technology and virtual communications have drastically upgraded the classic, legacy systems and processes 
into smarter and more interactive systems. In this project, we propose a cost effective Smart Whiteboard, which we will call The 
Board-Mate. The proposed design is composed of a touch screen that is equipped with a pen, as a handy tool. A GUI is developed 
to demonstrate the functionalities of the whiteboard.

The Board-Mate project consists of three main subsystems; IR camera/pen, a PC projector, and a smart GUI. The project team 
built a homemade plastic IR pen containing all the required electrical parts including the infrared led, push button, and batteries. 
Actually, two pens were made for testing and to avoid failures. The main software system for The Board-Mate consists of three main 
applications, namely; the IR calibration software, the Speech Recognition application and the Annotation application. The user is 
able to use the IR pen, while the user is presenting his work to audience. The application has five parts, including the start window, 
the main screen, the side-windows, writing space window, Wii-mote configuration screen, and the voice recognition feature.

Speech Recognition is an added feature to help the presenter to access pen color change, save current board, share boards, and 
controls over board. Speech recognition is running on the background and will run when it recognizes specific commands that 
are loaded when the application startup. The Board-Mate was introduced to three different age groups and was tested for its 
user-friendliness. Children from the age of five onwards had no problem in using the basic features. In addition, adults found the 
advanced features easy to understand and use. Ultimately, the objectives of the project were met according to the testing phase.
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ABSTRACT

Port scanning is one of the most common network attacks used usually to gather information about open ports on target hosts.  
Practically, ports represent the information exchange interfaces of different services within a host. Port scanning allows attackers 
to gather information about target hosts by trying to identify instantly open ports, which correspond to specific services, such as 
HTTP, DNS, and email. Intrusion Detection Systems (IDSs) monitor networks and systems for malicious activities and policy violations, 
including mainly Denial of Services (DoS) attacks and unauthorized information gathering activities. However, current IDSs are not 
enough sophisticated to detect and monitor efficiently port scanning activities. In this paper, we modeled a port scanning detection 
platform, based on fuzzy logic controller, which uses fuzzy rules base and the Mamdani inference method. The proposed platform 
enables network administrators and cyber security specialists to follow in real time the network traffic behavior (The Port Scanning 
Criticity Level (PSCL)) in order to quickly and efficiently identify port scanning activities. Experimentations showed the efficiency of the 
proposed fuzzy logic based port scanning detection system compared to Snort and the related IDS systems.

Among the most well known information gathering techniques in networks is port scanning. Port scanning is a frequent network 
attack used by cyber terrorists to hack institutions’ online services, such as governmental and bank websites. Commonly, malicious 
users use port scanning network traffic to gather information about targeted hosts by trying to identify instantly used services, 
such as HTTP, DNS, email, and telnet. Practically, ports represent the information exchange interfaces of different services within a 
host. The port scanning action is characterized by a suspicious number of connection attempts to specific ports on a target host 
from the attacker host. 

Commonly, there are four modes of port scanning activities: (1) One-to-one mode: A single source host scans multiple ports on a 
single destination host. (2) One-to-many mode: A single source host scans multiple ports on various destination hosts. (3) Many-
to-one mode: Many source hosts scan multiple ports on a single destination host. (4) Many-to-many mode: Many source hosts scan 
multiple ports on various destination hosts. However, current IDS systems are not enough sophisticated to detect efficiently all the 
aforementioned modes of port scanning activities. In this paper, we propose an enhanced approach for detecting and monitoring 
port scanning activities using a fuzzy logic controller based on fuzzy rules base. A dynamic platform allows to monitor the network 
traffic, visualize in real time the network traffic behavior (the Port Scanning Criticity Level (PSCL)), and make the adequate decisions 
regarding ongoing port scanning activities. 

The paper presents related works and their limitations. The, the paper discusses in details the architecture of the proposed fuzzy 
logic controller based platform, and the theoretical aspects of the platform. The paper then focuses on the evaluation of the 
proposed platform and demonstrating its feasibility. 
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ABSTRACT

Nowadays, fires are well-known problems, occurring in several different places, which lead to loss of lives, severe damage to 
buildings and forests, and incurred financial burdens. Fires are very much weather dependent and can strike anytime and anywhere, 
unless safety measures and preventative maintenance are routinely done. The probability of fire is very high in under-construction 
buildings, especially during after-working hours, or where chemical processes are involved due to the existence of gases and 
the possibility of high temperatures and pressures. In the GCC, this is quite alarming, as many chemical plants are based on the 
petroleum industry. Moreover, it is a tradition in the GCC that people camp in tents during Fall and Spring to enjoy the fabulous 
nature. Many accidents were reported, which are related to tents and or gas/oil tanks/pipes because of fires. Hot and dry weather 
conditions elevate the possibility of fires in many buildings in the GCC or forests in North America. This motivates the need for a 
smart system that can detect fires and gas leaks, issue alarms, and aid in extinguishing them, as well.

The main objective of this project is to design a fully 
automated emergency system that combines a fire alarm, 
smoke/wind/gas detectors that will work using self-
powered solar panels. Using a renewable energy source for 
powering the project allows installation in remote areas, 
efficient utilization of energy, and provides high efficiency 
in sunny countries, e.g. GCC. This proposed system is 
designed to have two main functions: monitoring and 
alarming. In case of emergency, this system will send a 
notification (mail/SMS) to the user or authorities, notifying 
them of that particular type of emergency and the precise 
location of the fire and/or leak. 

In addition, a website will be created to monitor the temperature, gases percentage, smoke percentage, and wind speed on a daily 
basis, and maintain full control of the building. A complete portable weather station is integrated into the system to provide accurate 
measurements and forecast of weather conditions. Moreover, the website will be able to draw important graphs explaining the 
temperature on each day with respect to time and wind speed, in order to forecast the probability of fire occurrences. Furthermore, 
these data will be saved to a cloud server, so that the users can access them anytime. The proposed system proved to be cost-
effective and offers portability and versatility under different operating conditions.



17110th Annual Undergraduate Research Conference on Applied Computing
Zayed University April 25 – 26, 2018, Dubai, UAE

Sanea’a Platform: Hackathons and Time-bound 
Event Visualization for the MENA Region 

Haila Al-Qaffary , Maha Al-Nasrallah , Taghreed Al-Khammash , Amal Al-Robayea
Princess Noura University, Riyadh, Saudi  Arabia

Supervised by:
Dr.Areej  Al-Wabil

ABSTRACT

Hackathons and time-bounded events have spawned a raw form of creativity that is rarely seen elsewhere in the digital innovation 
landscape. This project identifies the distinguishing characteristics of hackathons in the Middle East and North Africa (MENA) region. 
It also introduces a visual analytics application for uniquely identifying the technical, socio-cultural and contextual differences that 
define hackathon practices and the emerging hacking communities.

The intelligent visual analytics platform that we are developing is designed in two main phases. The first phase is the data collection, 
where the platform’s contents are crowdsourced from the community. The second phase is launching the interactive visualizations 
to the general public (historical data) to enable decision makers to explore the data sets and interact with the visual analytics, so 
they can grasp difficult concepts aligned with the insights that they are looking for and to identify new patterns. With interactive 
visualization, they can take the concept a step further by using technology to drill down into charts and graphs for more details, 
interactively changing what data they see and how it’s processed.

Users can contribute to scaling up the content of the hackathon events by adding and editing events information and the adminis-
trator should verify the contents that are going to be embedded for visualization by checking the event’s website URL and institu-
tional email. In the Sanea’a platform, the visualization has two modes of operation: filter/search mode and statistical mode. The first 
mode allows the users to explore spatially by zooming in and out of regions and countries, and temporally by exploring the data 
sets across a timeline using a lever/slider to move from one-time frame to another. Moreover, the data can be filtered across time 
by location, theme (e.g. health, humanitarian aid, sport). Filters are applied to explore subsets of datasets, as shown in Figure 1.

The second mode is the Data Visualization and Exploration mode. In this mode the user can explore the data to gain insights from 
the data visualizations and analysis. we had implemented more than 5 data-driven analytics charts for decision making by ad-
dressing the main components of time bounded events (i.e. date, time, themes, prizes, etc.) The user can gain insights in different 
levels, scales and view the data geospatially. Figure 2 shows a sample of the statistical mode in which users can toggle on or off the 
categories and the dynamic visualization refreshes on-screen in the platform to provide instantaneous data tailored to the needs 
of stakeholders.

 These visual representations of time-bounded events make it easy for users to perceive salient aspects of regional distribution of 
events as well as the density of events across time. The visualizations augment the cognitive reasoning process with perceptual 
reasoning through color-coded visual representations of these time-bounded events and support relatively easy perceptual 
inferences of relationships that are otherwise more difficult to induce.

Figure (1) Spatial Visualization of Time-Bounded Events 
in the Arab World

Figure (2) Dynamic Charts that Facilitate Data Manip-
ulation to Generate Bespoke Charts Using D3 Libraries
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ABSTRACT

According to the world health organization, an estimated 253 million people live with vision impairment: 36 million are blind 
and 217 million have moderate to severe vision impairment.  Visually impaired people do not get many of the opportunities that 
any other person gets because of their challenging lifestyle. Vision loss can affect one’s Quality of Life (QOL), independence, and 
mobility and has been linked to falls, injury, and worsened status in domains spanning mental health, cognition, social function, 
employment, and educational attainment. In addition to that, studies have proven that since eyesight is the primary sense used 
for navigating by an average human, mobility is the first skill that gets affected by visual impairment and is directly correlated to 
an increase in injuries. 

WalkMe is our currently in progressed proposed solution to the mobility issues that visually impaired people struggle with. 
WalkMe is a smart autonomous navigation system that is designed to guide a person to the desired destination. It is utilized 
with many features to help a blind person go to predefined points of interest inside a building and navigate independently. The 
solution WalkMe provides is based on four main concepts which are navigation, voice recognition, obstacle detection, and object 
recognition.

Figure 1: High-level Architecture of WalkMe

The high-level architecture of the project is shown in Figure 1. An Android application is responsible for handling requests and 
responses to and from Google Speech API. The Android application uses the responses to fire commands such as navigating to a 
specified destination. 

The Application determines the indoor position of a user, and computes the route to a destination, and pushes the route data it 
to a Firebase real-time database. A Raspberry Pi Zero with a camera will listen to changes in the database and read the route. Also, 
it will be responsible for making communicating with the Google Cloud Vision API for object recognition. The Raspberry Pi Zero 
sends the route to the Romeo Micro-controller by serial communication. The Romeo Micro-controller handles navigating the route 
by controlling the motors based on the information provided by the digital compass and wheel encoders.
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ABSTRACT

In this work, we presented an overview of history, mechanics, types, pros, cons and overall performance of the major cyber 
currencies.  

With the increase of Internet users, it is not surprising that it would be a vital tool for businesses, and individuals.  This tool is 
satisfying their needs online by making purchasing goods and handling services accessible and manageable.  

Once the world reached a stage where online payments became frequent, the demand for anonymous, secure and faster payment 
systems emerged. Such systems were anticipated to quicken the transactions with low costs. Digital currencies and crypto-
currencies were the two formats of cyber currencies introduced to transfer money instantaneously with the ability to perform 
micropayments.  

When it comes to cyber currencies there are two types known; the digital currencies and the crypto-currencies.  While digital and 
crypto-currencies might sound similar, they are not exactly identical. There are several differences between them when it comes to 
anonymity, structure, and transparency and transaction manipulation.  

There are numerous types of cyber currencies that are known such as Bitcoin (BTC) and Ethereum (ETH).  Several other types of 
cyber currencies were introduced but failed in the market (such as DigiCash, GoldMoney, Pecunix and Web-Money), due to the lack 
of competitive advantages, dubious legality and managerial incompetence.  Finally, cyber currencies have their own setback when 
it comes to different aspects such as official entities support.  
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Safe Chat: Arabic Chat Classification 

Ameera Milibari, Nada Alsaab
King Abdulaziz University, Jeddah, Saudi Arabia

ABSTRACT

Social media grows every day and it takes a big part of our lives and our children’s lives. One of the aspects of social media is texting 
or chatting, where users send and receive instantaneous messages, especially for children. Children may send or receive messages 
that can affect their thinking or psychology, such as messages related to sex or drugs. 

To avoid this aspect, many parents tend to read their children chats every day. They want to check if these chats are harmful 
or unsafe for their children. However, this is an exhausting process. Application developers suggested various solutions for this 
aspect. They provide chatting applications that provide remote access for parents, which allows them to check their children chats 
or manage people who they are talking to. These solutions are also exhaustive. The parents need also to read the chat, directly or 
remotely.
Other applications, limits children chatting time or even generates and sends reports about children usage to their parents. 
Another solution of chatting application allows parents to filter words they do not want their children to send or receive. On the 
other hand, they may not cover all the words they want to filter in their children chats. 

Parents want these solutions to check one thing, whether this chat is safe or unsafe for children. Our “Safe Chat” project focuses on 
children texting; it suggests a solution that checks the safety of children chat, instead of an exhaustive person reading the chat. 
Safe Chat project does a study that aims to build an accurate and fast classifier model that classifies Arabic children chat messages 
into safe and unsafe.

This study starts by collecting Arabic messages to build a dataset that will be used to train the model and that was the first challenge 
that faces Safe Chat project.   Then, the dataset message is annotated into good or bad.  A bad message is a message that contains 
inappropriate text. This process classifies the annotated dataset into predefined classes. After that, a classifier model is built. It 
classifies children chat messages into good or bad based on the annotated dataset. Finally, it uses the classifier model to build the 
Safe Chat application. 

The Safe Chat application is an Android-based mobile application that classifies chats into safe or unsafe. The application starts 
by prompting the user to insert the chat into the application from some chatting applications, such as WhatsApp, BBM...etc. Then 
the application classifies each message in this chat, using Safe Chat classifier model. Finally, the application presents the result 
as safety percentage of this chat according to the number of bad messages over the whole messages. It also gives the user the 
ability to view the bad messages.



17510th Annual Undergraduate Research Conference on Applied Computing
Zayed University April 25 – 26, 2018, Dubai, UAE

S.I.V.O: A Real-Time Sign Language to Speech Converter
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ABSTRACT

When we hear the word “deaf” the first words that come into our mind are the disabled, the unfortunate, and the alienated. 
Throughout history those who are Deaf are considered unserviceable due to the verbal barrier, however, those who are in the Deaf 
community would definitely state otherwise. They have their own language, poetry, music and so much more. We as the hearing 
community have been raised upon the perception that hearing comes proportional to living and will continue to view the Deaf as 
incompetent because of the loss of one sense. This issue between the two communities comes from absence. The absence of one 
in the other community. With our project we could have the two communities join one another with no barrier, for the purpose 
of spreading knowledge, art, and remarkable inventions. S.I.V.O, which stands for Sign-In-Voice-Out, is a real-time sign language 
to speech converter. S.I.V.O’s goal is to break the communication barrier between the alienated Deaf community and the hearing 
community. The S.I.V.O system is in the form of gloves that would be worn by a Deaf person and a mobile application that would 
be responsible for converting the user’s gestures and outputting the resulting word from the mobile device’s speakers.

The implementation of this project will require both hardware and software. In terms of hardware requirements, the implementation 
will require multiple sensors to represent the different combinations of hand, finger, and arm movements in a format that can be 
understood by a microcontroller. The other important phase of the design and implementation of this project is the software that 
will use the data from the sensors to translate signs into spoken language. The software will require a database that will hold data 
about the different combinations of movements with their corresponding meanings.

The hardware is in the form of two gloves that has flex sensors on each finger and four accelerometers: two on the wrists and two 
on the index fingers. Each glove also has a connected Bluetooth module in order to send the sensor data to the mobile device for 
processing. The hardware assembly stage is complete, and the final product has been tested. The flex sensors give accurate results 
relative to the motion of fingers. Similarly, the accelerometers give a variety of distinguishable results with changes in hand and 
arm positions.

The software that is responsible for reading the sent data and processing it for conversion will be in the form of a mobile application. 
Currently, research is being done on a suitable algorithm for the project’s implementation. One algorithm that is being considered 
is the Absolute Difference algorithm, in which the absolute difference between the sensor values that are stored in the database 
and the input sensor values are computed and normalized to find the gesture with the most similar values. Another algorithm that 
is being considered is the Hidden Markov Model, in which gesture identification and recognition will be based on probability of 
occurence. So far, the Absolute Difference has been proven reliable for static gesture recognition, while the Hidden Markov Model 
is more suitable for dynamic gestures, but can also be used for static ones.

S.I.V.O will improve the lives of Deaf and hearing communities altogether, as it will facilitate the communication process between 
the two ends, allowing for the spreading of knowledge, ideas, art, culture, and so much more.
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Buzzy: Saves Children That Are Unintentionally Left in Vehicles

Noor Al-Mousawi, Ameera Mohamed
American University in Dubai, Dubai, United Arab Emirates

ABSTRACT

Over the past few years, the number of deaths due to kids and children being unintentionally left in closed, parked cars has 
increased drastically. Dubai Police have reported 177 such incidents across Dubai in the year of 2014 and the first quarter of 2015 
and 122 incidents in the year of 2017 only. Some of these children were rescued by the police while, in some tragic cases, others 
were found dead. Heat stroke is one of the main causes of death to children that are locked up in cars because the car’s interior 
temperature may rise by 80 percent in as little as 10 minutes on a hot summer day which puts the child in fatal temperatures. The 
other death cause is suffocation and it mainly occurs when there is a lack of oxygen intake. 

To prevent child deaths in closed, parked vehicles, smart systems and solutions in the vehicles themselves must be developed. 
There are some car manufacturing companies which have already implemented systems in their cars that prevent parents from 
inadvertently leaving their children in cars. One of these already-existing systems reminds the driver to look in the rear seat by 
displaying a warning message on the vehicle’s screen once the driver switches off the engine upon reaching the destination. This 
message is displayed on the screen only if any of the rear doors were opened before the car ride. Even though this system is able 
to take preventive actions, it does not differentiate between a human and an object and displays a warning message on the screen 
even if the driver has opened a rear door to place a briefcase or a laptop in the backseat. This message may become redundant and 
may eventually lose its importance if it is displayed to the driver too frequently as a false alarm. Our design, Buzzy, is based on a 
similar concept which takes preventive actions; however, it is able to differentiate between humans and objects. 

This is achieved by detecting human presence in the backseat of the vehicle using three different methods: camera (image 
processing), thermal sensor, and motion sensor. These methods were carefully chosen to provide accurate and reliable results. 
Buzzy activates the human detection system for a short time interval only if any of the rear doors have been opened and closed 
prior the car ride. If Buzzy detects a human, it will send a signal to honk the car’s horn twice. If the vehicle’s rear doors were not 
opened within a few minutes, Buzzy then notifies the driver via an SMS. 

There are several factors, such as Buzzy’s power consumption, which we have carefully considered when designing our system. 
When a car is closed, parked, and its engine is switched off, the car is in sleep mode and the allowed power consumption by the 
electronic control units (ECUs) in the car must be negligible. Once the car has been unlocked, the car is switches to wake-up mode 
and will remain in wake-up mode for a few minutes, depending on the car’s model. In wake-up mode, the car’s ECUs are allowed 
to consume as much power as needed and that’s when Buzzy will operate.

Our final design, Buzzy, will be a functional prototype that demonstrates the simulation of the proposed solution. 
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ABSTRACT

Congregational Prayer (salat al-jama’ah) has a great virtue mentioned by Allah in Qur’an and the Prophet Muhammad; “peace be 
upon him” is also mentioned in many authentic Ahadeeth. One of these Ahadeeth highlights the superiority and excellence of 
praying in congregation: “The prayer in congregation is superior to the prayer performed individually by twenty-seven degrees” 
[Al-Bukhari and Muslim], and this is why Muslims are keen on it.

Muslims often find it difficult to perform prayers in the mosque with a congregation, because they do not know the location of the 
mosque nearest to them. In other cases, they may be aware of the closest mosque, but the prayer of the congregation may be over 
and they want to catch up with another nearby mosque where congregants are still praying. This makes them go to all the nearby 
mosques to perform the prayer with the different congregations. This takes time and effort by Muslims and often causes them to 
miss the prayer of a certain congregation.

One of the problems that the prayers maybe facing is telling which mosque he can go to. i.e. he does not have the ability to choose 
the mosque that still performing Salat, which may cause that he might miss Salat at the proper time due to absence of the right 
tool guiding the prayer where to go. We can see that there is an obvious deficiency of applications that support this case. There is a 
need for designing an effective solution that can help the prayer to get the locations as soon as possible to join the prayers based 
on his location.

As a solution to the mentioned problems, we decided to design and implement an IOS application that can be used for providing 
mosques location and their status. The status of the mosque could be Iqama (call for prayer commence) or Athan or none. We will 
use Mobile sensors and data mining techniques. The application will work as follows: Firstly, every prayer had downloaded the 
application will be as a communication point. The application should recognize Athan and Iqama sound to determine the status 
of the mosque. So, we will use voice recognition technology. The status will be colored so if it is Athan time the status color will 
be green after that the Iqama so the status color will change to the orange, lastly color will change to red when Salat is over and 
the (unavailable\ out of prayer time) status which is indicated by the gray color. The idea of the colors that we will display a map 
with the nearby mosques and their status so the user could take the right decision according to the status and the location of the 
mosque in his area.

The “Aqim al-salat” application helps Muslims find the sites of the nearest mosques, know of the state of prayer in each mosque, 
and guide the Muslims to the most suitable mosque in terms of distance and status of the prayer.
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ABSTRACT

This project aims to enhance Dubai police services, especially for operational room (communication and electronic development 
department). It speeds up the current process of communication between operational room and patrol police cars in an emergency 
situation.    The project is developed in conjunction with Dubai police to speed up the response time in general and particularly in 
emergency situation. 

In an emergency situation, a police officer leaves his patrol car and attends to an emergency e.g. car accident.  In this situation 
where time is a critical, the officer is required to return back to his car to allow him to communicate with the head office to request 
for an ambulance, fire department etc.  It was reported by Dubai police that time is of the essence in this situation and it is required 
to expedite the communication process even by few minutes.  

Although, existing smart watches in the market can be used for this task, but it will require a range of applications to be installed 
or developed, also there is the issue of police security.  In this project a smart Wristband is designed to be used by police officers 
on patrol and mainly in an outdoor circumstance.  The functionality of the Wristband has been defined based on the police 
officers.  The smart Wristband is equipped with GSM, GPS, Voice recording capability and hot quick programmed buttons.  The 
GPS allows accurate tracking of the exact location of the police man and reports his/her position via the built in GSM module.  
The GPS coordinates of the location is read continuously and sent via a short messaging system (SMS) using the GSM module.  
The Wristband is equipped with a memory card that allows the recording of the voice of the officer during his interaction in an 
emergency situation. Furthermore, the hot buttons, are vital for quick request of an ambulance, fire department.  A single press 
sends a text message to the head quarter to allow them to dispatch the necessary help.  The heart of the project is an Arduino 
nano board, and a miniature low power GSM/GPRS module which helps save time and cost.  In this project, the Arduino board 
is programmed to communicate with the GSM/GPRS module to receive the coordinates and send sms messages.  A prototype is 
designed and constructed and in the testing phase.  Figure 1a shows the block diagram and figure 1b shows the prototype and 
figure 1c shows sample received text messages from the module to the head quarter office.   

      

(a)                                                                               (b)     (c)

Figure 1 Prototype of the police smart wristband (a) block diagram (b) prototype (c) sample text messages
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ABSTRACT

A large population of the world today is diagnosed with short term memory loss diseases; such as dementia, amnesia, and 
Alzheimer’s disease. The people diagnosed with these diseases have difficulties going on with their daily routines in life, as well 
as difficulties in interacting with their relatives and close friends. Many organizations are trying to aid people with these issues. 
According to an article titled “Managing Personality and Behavior Changes in Alzheimer’s” by the National Institute of Aging, 
caregivers should plan a daily routine for these people, keep things simple, ensure safety, and distract them with music or any 
source of entertainment. Our project, called IRIS, aims to aid those patients to get around their daily tasks, minimize their frustration, 
and ensure their safety. It also aims to help the caretakers plan a routine and set reminders for the patients. We developed software 
that can be used with existing android-based smart glasses as well as future ones. Smart glasses are portable, easy to use, and can 
be smoothly integrated into the patients’ daily life routines. IRIS allows the patient to know who they are interacting with through 
the usage of facial recognition, reminds them of their daily tasks, and give them more familiarity of the location they are currently 
in. We implemented highly accurate real-time facial recognition using Microsoft Cognitive Services and implemented a database 
of reminders using Microsoft Azure. In addition, we created a mobile app called “IRIS Manager” for the patients’ caretakers which 
allows them to fully manage the way the glasses work, by adding people to the facial recognition database and creating time-
based or location-based reminders to show on the glasses, all completely remotely to ensure both the caretakers’ and patients’ 
convenience.

Features:

• Facial recognition to detect relatives and close friends

• Time-based reminders that pop-up at certain times

• Location-based reminders that pop-up at certain locations

• Reminders can be remotely added via a mobile application 

Existing solutions are expensive, too bulky, and complex in terms of installation and usage, for both patients and caretakers. IRIS, 
while being a powerful tool, provide a highly convenient way for caretakers to set up a daily routine for the patients, and also 
provide a way for patients to get around their daily tasks without any difficulties.
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Pythotrone – Path Following Robot
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ABSTRACT

Pythotrone is a miniature path-following remote controlled car that is powered by an Arduino Mega. The user draws a pattern on 
an Android mobile application, which gets converted into a series of instructions that get wirelessly transmitted to the car. The 
user can also set additional settings for the car through the mobile app. This project has several potential uses; from making toys 
for entertaining children to making artificially intelligent robots.

  I.  Introduction
The goal of this research is to design, build and implement a path following automated car. This would require us to design a 
mechanically functioning vehicle that is agile enough to accurately follow out a pre-set path that can be transferred to car through 
a wireless network. As well as incorporating a variety of different components to a microcontroller allowing all of our codes 
hardware requirements to be satisfied. The code that we designed had to be dynamic and versatile enough that we would be 
able to implement it with the hardware we used to design the car. On the software side, apart from designing and implementing 
code that the microcontroller can run on we had to create a mobile application. The purpose of the mobile application is to 
communicate with the car and feed it the necessary information required for the microcontroller to know how to carry out the 
commands and control the motors appropriately to follow out the path. The user draws out a pattern on the mobile application 
which is then sent to the Arduino using Bluetooth. The computational intensive work is done on the mobile app.Such a project 
has several application from simply a toy for children to more advanced applications such as search and rescue missions. Similar 
concepts are used for autonomous cars as well as drones that are being used to deliver items to people houses.

  II.  Design and Implementation
The steps involved in developing this project were divided into three parts: one part is for developing the physical structure of 
the car, another part is for developing the on-board microcontroller that controls the movement of the car, and the final part is for 
developing the mobile application that allows the user to control the car.

Materials Quantity
Arduino Mega 1
Motor Driver L298N 1
Bluetooth Module AT-09 1
DC Motor 300 RPM 4
Wheels 4
Chassis 1
Battery compartment 2

A. Development 

The car requires a chassis that will house all of its components, look good, and facilitate its smooth and accurate movement. we 
decided to use wood for the chassis. Eventually, a wooden box with an open top was used to house the components of the car and 
4 holes were drilled in the wood to make room for the wheels. Plastic was not tested due to its effect on the environment. The car 
is powered by an Arduino microcontroller. The microcontroller receives instructions wirelessly from the mobile application, and 
moves the car accordingly. Thus, the microcontroller can move the car forward and rotate it left and right. Additionally, the left and 
right rotations are done based on the provided degree of turning. The last part of development for the car was to create a mobile 
application that allows the user to draw a path for the car to follow. The application has a drawing canvas on which the user can 
draw any path using their finger. While drawing the path, the application calculates the real-life distance that will be traveled by 
the car and displays it to the user, in order to give them an idea about how long the car will travel for. When the user clicks the send 
button, the application converts the path into an array of instructions that the car can understand. These instructions consist of 
moving forward and rotating left and right for certain degrees. Finally, the application also allows the user to adjust the distance 
scale; that is, how much distance will the car move with relation to the path drawn on the mobile application. Two algorithms 
have been developed; one for the conversion of the path into a series of instructions, and one for moving the car based on these 
instructions namely path conversion algorithm and car movement algorithm.

  III.   Conclusion
 we have designed a hardware with software compatible system that allows for the ability to control a robot car. The car is fully 
reliant on the Arduino which is reliant on the code. The car functioned as planned and every instruction that was given to it was 
executed accurately. The mobile application worked perfectly and followed exactly the parameters. Something we learned is that 
creating the software for anything is logical and simple however implementing the software onto a piece of hardware is a bit more 
difficult because the system can sometimes be unpredictable, that’s why testing is probably the most important part of any single 
design. Overall it was a very educational and fun experiment that helped us truly understand the concepts behind how real robotic 
cars are created.
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ABSTRACT

Multiple solutions for people with special needs (PSNs) have been provided to help them in their daily life activities, however, there 
are several challenges are still remaining. Moving a wheelchair by hands is a tedious task for a PSN, which requires more power as 
well as non-disabled hands. Several PSNs have different health issues to the extent that they could not use their hands to control 
the wheelchair. The alternative solutions either assigning another person to push the wheelchair or to possessing an automatic 
wheelchair where both solutions are expensive.  

In this project, we develop a technology-based solution enables the PSN from using the wheelchair without much efforts and 
with less cost. The proposed solution allows the PSN to interact and control the wheelchair via interpreting brain signals. Here, we 
use a specific device, called Insight headset, capable of detecting and acquiring brain signals. This device will allow us to measure 
certain humanity aspects like focus, concentration, and intention and, thereby, using them in order to make a real movement for 
the wheelchair as a compliance with PSN’s desire. 

As shown in the figure, the main function of the Insight headset is to retrieve the brain signals by measuring the 
Electroencephalography (ECG) of the PSN and then convert them into meaningful digital signals. Then, these digital signals will be 
sent to a Raspberry Pi unit in order to translate them into a movement command. Next, the Raspberry Pi will send the corresponding 
movement command into an Arduino unit, which finally will move the wheelchair in the desired direction. 

In the implementation phase, we have built a simple model for the wheelchair able to move in the natural four directions and can 
stop at a certain moment based on user’s desire. The stop of wheelchair is achieved when the system recognizes two eye blinks 
within two seconds. It is known that, any human being does not blink two blinks within two seconds, so the system will interpret 
this two consecutive eye blinks as a stop command. In addition and to ensure safety, the wheelchair is also controlled space sensor 
in order to disable the motors when it is close to any solid objects to avoid collisions. Ideally, the proposed solution will help PSNs 
to perform daily tasks easily, especially those who cannot use their own hands or can offer a human assistant. 
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ABSTRACT

According to the World Health Organization, 285 million people are estimated to be visually impaired worldwide. They suffer in 
ways that not everyone can feel. For example, for the visually impaired it is not easy to shop in the supermarket without the help of 
others. In particular, there is a need for someone to assist them in identifying products and reading nutrition facts. There are a few 
applications for helping the visually impaired do the supermarket shopping independently. However, they have some limitations. 
They are not used by Arab visually impaired because they don’t support the Arabic language.

We propose Eeye, an IOS mobile application that helps the visually impaired shop at the supermarket independently. It supports 
the Arabic language. Users will be able to scan a product by directing the camera on the barcode and listen to the product’s name, 
nutrition facts (energy, total fat, protein, sodium, calcium, sugar) and price. Eeye will use the barcode technology to read the 
product information by the camera and without the help of anyone. The application will make shopping easier for people with 
impaired vision. The availability of the product price depends on the supermarket. 

If the supermarket is registered in the application, the price will be available and it will be determined depending on the location 
of the supermarket. Otherwise, the price will not be available. If the user scans the product and the product is not identified, the 
user can report to the admin the unavailable product. Also, the user can create a shopping list (using their voice).  Supermarket 
managers are part of the Eeye application. They will be able to register, add branches, locations, new products, and prices for 
specific products, which have been already added. The supermarket registration requires the approval of the administrator. The 
administrator will be able to do many things such as adding a new product, edit products, deleting products, and adding and 
deleting supermarkets. Eeye not only can be used by the visually impaired, it can also be used by illiterates.

The user interface is one of the important elements in Eeye application. The color contrast between texts and backgrounds is 
important. It affects some people’s ability to perceive the information. In Eeye, the colors are used bearing in mind not to lose the 
accessibility and usability features.
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ABSTRACT

Saudi Arabia is moving towards digital transformation in all sectors, including legal profession.  To contribute to this 
rapid digital evolution, E-Lawyer aims to provide automated legal consultation services to social network users in order to 
increase the awareness of people’s rights in the virtual world, and to ensure the accessibility and availability of the legal 
services. Nevertheless, the increase adoption of social networking in our everyday lives has led to some challenges and has 
raised some legal issues. Consequently, cybercrime has become one of the most threatening problems for law enforcement.

E-Lawyer is an iOS application, with Arabic interface, aims to address this problem by allowing the clients to submit their 
claims without the need to meet lawyers physically. To submit a legal issue, the client answers a set of questions generated 
by the system, then a completed summary about the legal issue will be provided by the system, the client has the ability 
to choose specific lawyers to handle his/her legal issue, and the assigned lawyer/s provides legal consultation or pro-bono 
service to the related issue.  To ensure high level of privacy, every legal service is protected through a private automated 
agreement between the lawyer and the client which will save the rights for both lawyer and client by allowing them to sign. 
When the consultation is completed, the client can add a feedback about the consultation service, which in turn will affect 
the lawyer’s popularity. Also, the lawyer can ask more questions about the legal issue, the answers of these questions which 
will be provided by the client will improve summary of the legal issue. In addition, when the client submits a specific legal 
issue, he/she has the ability to view his/her legal issue to see the last update to this legal issue, and he/she has the ability to 
delete this legal issue if the agreement not yet generated for this legal issue. Accordingly, the lawyer can view the available 
legal issues from a specific legal domain and see the details of the selected legal issue. 

The main goal of the E-Lawyer application is to ensure that the legal services are available for everyone and enhance the 
communications between clients and lawyers. It aims to increase the awareness of the “Pro-bono” legal service provided by 
lawyers.

E-Lawyer will increase the productivity in the legal consultation and save the time and efforts for both clients and the lawyers. 
In addition, the data collected from E-Lawyer will be analyzed and classified in order to provide up-to-date statistics about 
legal issues in the social network platforms. Ultimately, it is hoped that this solution will help in setting and updating policies 
and rules to regulate the use of the social network.
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ABSTRACT

The use of unmanned aerial vehicles (UAVs), which are pilotless aircrafts remotely controlled, has increased in the past few years 
due to their commercial availability as well as their use in military operations.  These devices, also known as drones, are now 
considered at a high risk for security threats due to their capabilities and uses. Commercial drones are equipped with cameras 
whereas military drones can be equipped with cameras and weapons therefore they can be a huge target for attackers.

The risk imposed by UAVs can be in the form of a threat to operations (such as airplane airfield) as well as the privacy of individuals 
and organizations (can be used to spy and gather information). Therefore, specific measurements of counterattacks must be taken 
to intercept these aircrafts. Many airport runways have been shut down and flights have been delayed or stuck in the air due to 
drone activity in the airfield of related airports.

Furthermore, the risk imposed on UAVs is high due to the security flaws in their software. The previous is because manufacturers, 
especially commercial ones, focus on adding features to increase sales rather than the security of their devices. There have been 
many articles and tutorials online that provide automated or easy tools that allow you to control a drone (hijack), kill its operations, 
or access its information and files.

The goal of this research paper is to first conduct an attack on a drone and control its behavior. After the first step is completed, the 
log files from the drone will be obtained from its software and analyzed with forensic tools. The forensic tools will allow us to detect 
the attack as well as analyze its nature and source (if available).

There are many commercial drones with different capabilities and levels of security. The drone that will be used for this research is 
a Parrot Bepop 2 drone. The Bepop 2 is equipped with a camera and GPS. Furthermore, it has the functionality of recording flight 
data, which can be beneficial to detect the attack.
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ABSTRACT

The smart fridge is a system that consists of three different devices: a fridge device, a mobile app and a human vital signals tracker 
that are all connected to decrease the risk of high blood sugar for diabetic patients. Smart Fridge is designed to track all food 
put in fridge, the history of the patient and the exercise activity as well as keeping in contact with the patient doctor in case of 
emergencies. The patient can have an access using a mobile app on his phone and view all tracking information done by the fridge.
Smart fridge’s goal is to provide patients with all information they need about the food and exercise and blood sugar so they can 
be considerate on what they eat. Through that when the patient follows all what the smart fridge recommends and warns, there 
can be a high chance of reducing the number of diabetic or maintaining a healthier, safer lifestyle for them.

Having to develop such systems can be challenging in some ways. Such as the complexity to integrate 3 devices together and 
make them share information and respond quickly since there haven’t been a smart device that does that. In addition, having all 
devices calm, by mean not disturbing the patient from doing his main goal is a challenge because devices usually make noise and 
some can me very distracting. To overcome these challenges, we will be working to user Bluetooth in order to connect the three 
devices together and also by using Wi-Fi. As for the calm our advisor Dr.Eleanna has an experience in this field so we can get as 
many help as we can do achieve expectable results.

The smart Fridge can be different from existing smart fridge because it has many unique functionality. It is the first that combines 
three devices all together, it can contact the patients doctor immediately in case of an emergency, it is calm which means it will not 
annoy the patient if there is an emergency (loud noises and beeps). In addition, it will have the function of rewarding the patient if 
he is in the right track or punish him if he disobeyed. 
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ABSTRACT

Li-Fi, an acronym of “Light-Fidelity” is a visible light communication technology in which it employs LED (Light-Emitting Diodes) 
bulbs for illumination and data transmission. Recently, the Li-Fi technology got the attention of the research community. Therefore, 
this project provides a comprehensive survey of the technology. It covers the background information required to understand it 
in addition to the research studies and applications conducted and developed to support its growth. Different companies around 
the world working on the research and development of this technology are presented in the survey. Furthermore, a comparison 
between different Li-Fi mobile applications has been conducted to reveal the limitations and issues that require improvements.

As a result, a system has been developed to fully support the technology and its research field. Lumicomm is a system designed 
for smart cities. It aims to utilize streetlights by developing a Li-Fi compatible system. Integrating Li-Fi in streetlights give them the 
ability to provide illumination, location-based services and an on-demand connectivity. 

The proposed system as shown in the figure below is composed of two subsystems: mobile-based Android application and a web-
based admin panel. The mobile application is compatible with the Li-Fi technology, designed and implemented for regular users 
to enjoy the technology by uploading, viewing and saving location-related content. The admin panel on the other hand, is a web-
based panel designed to allow administrators to fully control and manage LEDs and content of the system. 

In addition, administrators have the ability to manage LEDs by regions. Grouping LEDs by region gives the admin the possibility of 
spreading the same content in all LEDs under his administration. 
 
The Geo-LiFi system, is completely implemented to utilize the LED lights for delivering location based content. Currently, the 
system will be tested according to different scenarios and the results will be analyzed accordingly. 

Figure 1: System Architecture
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