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23
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KAUST ACADEMY 2025 
SPECIALIZATIONS IN NUMBERS

297
Talented university students

from 16 nationalities in 16
different training locations.

45%
total female student 

percentage

134
different projects

students worked on.

DIFFERENT LOCAL AND INTERNATIONAL
UNIVERSITIES STUDENTS55

DIFFERENT PROJECT MENTORS94
44
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The KAUST Academy specializations program represents a strategic response to Saudi Arabia's 
Vision 2030 objectives, specifically addressing the critical need to develop local talent in 
emerging technologies that will drive the Kingdom's economic diversification. By offering 
comprehensive training in artificial intelligence, bioinformatics, cybersecurity, and energy 
transition, the program directly targets the four key pillars of Vision 2030's research and 
development priorities: sustainable environment and essential needs, energy and industrial 
leadership, health and wellness, and economies of the future. This initiative recognizes that Saudi 
Arabia's transformation from an oil-dependent economy to a knowledge-based one requires a 
skilled workforce capable of competing in high-tech industries and research sectors.

The program's multi-stage structure creates a 
natural bridge between undergraduate education in 
Saudi universities and advanced professional 
competency in cutting-edge fields. Rather than 
leaving recent graduates to navigate this transition 
independently, KAUST Academy provides a 
systematic pathway that begins with foundational 
online coursework through Coursera, progresses 
through intensive in-person training at universities 
across the Kingdom, and culminates in international 
summer programs at prestigious institutions like 
Oxford, Cambridge, Duke, and University of Toronto. 
This scaffolded approach ensures that students from 
diverse academic backgrounds can build upon their 
undergraduate foundation while gaining practical, 
industry-relevant skills, with the program having 
successfully trained over 16,000 students across 
multiple specializations.

This booklet serves as a comprehensive showcase of 

the remarkable achievements and outcomes that 

KAUST Academy's 297 graduating students in 2025 

have accomplished through their international 

summer programs at world-renowned universities. 

These graduates represent more than mere 

statistics—they demonstrate the tangible impact of 

Saudi students engaging with cutting-edge research 

and advanced methodologies at institutions across 

the globe. Their success validates the program's 

effectiveness in not only bridging the gap between 

traditional university education and specialized 

knowledge required for Saudi Arabia's emerging 

technology sectors, but also in positioning Saudi 

graduates as competitive contributors to 

international research and innovation networks.
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TEAM MEMBERS

Emad Surour 

Taibah University 

Computer Science
information systems   

Oroba Al Nasr 
Al Dammam University  

Human Research   

Abdulaziz 
Altelmissani 
King Abdulaziz University  

Medical Laboratory Sciences   

Ahmed Alhawsawi
Western Kentucky University

Communication Studies and
Business Administration

Farhanaz Beg

National University of Singapore   

Computer Science and Engineering   

Doa'a Aburayya 

King Abdulaziz University  

Computer Science   

Asim Abdulfattah

Florida Institute   

Aeronautical Science, Flight   

Naeemullah Khan 

Doctor of Philosophy in Electrical 
Engineering   

King Abdullah University of
Science and Technology 

King Abdullah University of
Science and Technology 

Doctor of Philosophy in Electrical 
Engineering   

Sultan Albarakati 

Ali Habibullah
King Abdulaziz University 

Computer Science

Fatma Karabulut 
Ilter
Istanbul Kültür University

MBA

Associate Vice President,
Saudi Talent Development

Program Coordinator
Program Coordinator Research Engineer Program Administrator

 Pre-University programs

Academy Programs 
Administrator

Program Administrator
Admissions LeadResearch Enginner - AI

Instruct. Assoc. Professor, Deputy
Director KAUST Academy

Promotions & Outreach
Specialist

Abdulrahim Alghamdi
Curtin University

Human Research   

Master of Commerce, Logistics, Materials, and
Supply Chain Management

77



Mariam 
Yaghmour 

Chemistry/Molecular Synthesis   

Salman Alomari
University of Indianapolis 

MBA

Yubin Huang
Tianjin University

Material Physics and Chemistry

Yazan Alshuaibi 
King Abdulaziz University  

Computer Science   

Majed Alghamdi 

English Literature   

Saad Alhusainan

Mass and Communication   

Venu Kas
North Dakota State University   

Doctor of Philosophy in
Biochemistry   

Tarek Shehata 
Tanta University  

Mathematics   
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UC San Diego/KAUST
Beirut Arab University

Sultan Qaboos University, 
Sultanate of Oman  

Research Enginner - AI Program Administrator

Development Programs
Specialist

Program Coordinator Manager, Pre-University
Programs Academic Development

Specialist

Mohamed Nazar 
O. AlAli

Business and Finance MSc.

Saudi Electronic University

Academy Programs Manager

Mahmoud Ellouh

Computer Engineering & Cybersecurity  

King Fahd University of 
Petroleum and Minerals - KFUPM

Research Enginner - Cybersecurity

Digital Channels Specialist

Program Administrator,
Pre-University programs

88
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Bader Ali Alshamrani

King Abdulaziz University

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Rayed Mustafa Saidi

King Abdulaziz University

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

Abrar Ramadan 

Alkhamjani

King Abdulaziz University

Artificial Intelligence Summer school - King 
Khalid University 

Banan Sabir M Almdni

Umm Al-Qura University

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Riyadh Abdullah 
Alghamdi

King Abdulaziz University

Duke University - Summer Internship - 
Artificial Intelligence

King Abdulaziz University

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Abdulelah Ali Khalaf

King Abdulaziz University

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Jawad Almuttawa

King Fahd University of 

Petroleum and Minerals

Artificial Intelligence Summer school - King 
Khalid University 

Salehah Mohammed 
Aljoufi

King Khalid University

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Mohammed Musaad 

Alabdulmuhsin

Qassim University

Artificial Intelligence Summer school - King 
Khalid University 

Rayan Ayman M Ghabashi

King Abdulaziz University

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Rashed Mubarak Alrushud

King Saud University

Artificial Intelligence Summer school - King 
Khalid University 

Raghad Ali Alsuhaibani

Qassim University

Artificial Intelligence Summer school - University 
of Oxford  

Asma Abdulsamad 
Saleh Mahdi

University of Jeddah

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Shouq Rajaallah 
Hamdan Alsulami

King Abdulaziz University

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Wedyan Fawaz 
Almushaddag

King Abdulaziz University

University of Toronto - Summer 
Internship - Artificial Intelligence

Norah Saeed Alshahrani

King Khalid University

Artificial Intelligence Summer 
school King Khalid University 

Amjad Abdulatif 
Alqasemi

King Abdulaziz University

Artificial Intelligence Summer 
school - King Khalid University 

Boushra Almazroua

Imam Abdulrahman bin 

Faisal University

University of Toronto - Summer 
Internship - Artificial Intelligence

Khalid Abdulaziz 
M Alkaabi

High School

Artificial Intelligence Summer school  King 
Abdullah University of Science and Technology

Fatma Saeed Alsuwaidi

Higher Colleges of Technology

Artificial Intelligence Summer school - King 
Abdullah University of Science and Technology

Eyad Ahmed Alfaifi

King Saud University

Duke University - Summer
Internship - Artificial Intelligence

Talah Abdullah 
Almuhawwis

Qassim University 

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Feras Ghazi Alsadeq

Taibah University

Artificial Intelligence Summer 
school - University of Oxford  

Mohammed Ahmed 
Balkhair

King Abdulaziz University

University of Toronto - Summer 
Internship - Artificial Intelligence

Mohammad Hamed 
Alharbi
King Abdulaziz University

Artificial Intelligence Summer school - King 
Khalid University 

King Saud University

Shooq Tareq Alhatem

Taibah University

Artificial Intelligence Summer school
King Khalid University 

Mohammed Yusif 
Al Beladi

King Faisal University

Artificial Intelligence Summer school - King 
Khalid University 

Artificial Intelligence Summer school - King 
Khalid University  

Abdulaziz Fahad 
Albabtain

Zahra Ali Hasan 
Alharz

Imam Abdulrahman Bin 

Faisal University

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Haifa Musnad Hamoud

Althobaiti
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University of Toronto - Summer 
Internship Artificial Intelligence

Wael Ali E. Sulais

King Fahd University of 

Petroleum and Minerals

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Ali Yahya Alsaihati

King Fahd University of

Petroleum and Minerals

Duke University - Summer 
Internship - Artificial Intelligence

Nawaf Almalki

King Fahd University of 

Petroleum and Minerals

King Fahd University of 

Petroleum and Minerals

Artificial Intelligence Summer school
King Khalid University  

Bashayer Abdullah Alqahtani

King Khalid University 

Artificial Intelligence Summer school
King Khalid University  

Abdulelah Ali Alturki

King Abdulaziz University

Artificial Intelligence Summer school - 
University of Oxford 

Lara Monagel

Massachusetts Institute 

of Technologyl

Artificial Intelligence Summer school  
University of Oxford 

Maher Saad Alhejaili

Taibah University

International Centre for Theoretical Physics (ICTP) 
Summer Internship - Artificial Intelligence

Aws Hazzaa Alsaedi

King Abdulaziz University

University of Toronto - Summer 
Internship - Artificial Intelligence

Abdullah Hamad 
Alghuzza

King Saud University

Artificial Intelligence Summer school 
King Khalid University 

Mohammed Khalid Alyobi

King Abdulaziz University 

Artificial Intelligence Summer school  
King Khalid University 

Haifa Almakhdhoub

King Saud University

Artificial Intelligence Summer school - 
University of Oxford 

University of Toronto - Summer 
Internship - Artificial Intelligence

Mawaddah Ali

University of California, Los Angeles

Artificial Intelligence Summer school
University of Oxford  

Sheikha Ali Shaheen

Higher Colleges of Technology

Rama Mohammed 
Alyoubi

University of Jeddah

University of Toronto - Summer 
Internship - Artificial Intelligence

Joori Abdullah Alsaif

Qassim University

Artificial Intelligence Summer school
University of Oxford 

Higher Colleges of Technology

Artificial Intelligence Summer school
University of Oxford  

Higher Colleges of Technology

Artificial Intelligence Summer school
University of Oxford 

Anas Abdulrahman 
Alshehri

King Abdulaziz University 

University of Toronto - Summer 
Internship - Artificial Intelligence

Duke University - Summer 
Internship -Artificial Intelligence

AbdulRahman Mohammed 
H Alalyani

King Khalid University

Artificial Intelligence Summer school
University of Oxford 

Khamees Ebraheem Khamees 
Abdulla Al Hammadi

Rauda Abdulqader Barakt 
Kal Bel Raeesi

Anas Ali Hakami

Imam Muhammad bin 

Saud Islamic University

Artificial Intelligence Summer school
University of Oxford 

Fatimah Nasser Ali 
Albesher

King Faisal University

Artificial Intelligence Summer school
King Khalid University 

Ohud Yahya Khubrani

Jazan University

Artificial Intelligence Summer school
University of Oxford  

Mohammed S. Alziyad

Shaqra University

International Centre for Theoretical Physics (ICTP) 
Summer Internship - Artificial Intelligence 

Sara Ahmed Mohammed 
Alzarooni

Higher Colleges of Technology 

Artificial Intelligence Summer school
University of Oxford  

Abdulrahman Mohammed 
Almejna

Imam Abdulrahman bin 

Faisal University

Artificial Intelligence Summer school
King Khalid University  

Farah Ahmad Alshiha

Imam Abdulrahman bin 

Faisal University

Abdulmohseen Ali AlAli

Ahmad Adnan M Sait

King Abdullah University of 

Science and Technology

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Mazen Abdulrahim M 
Albalawi

King Abdulaziz University 

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

Faris Mohammed 
Alhammad

Qassim University
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Artificial Intelligence Summer school
King Khalid University 

Duke University - Summer 
Internship - Artificial Intelligence

Artificial Intelligence Summer school
King Khalid University  

Artificial Intelligence Summer school
King Khalid University  

Artificial Intelligence Summer school
King Khalid University 

University of Toronto - Summer 
Internship - Artificial Intelligence 

Ahmad Meshaal Aljedaani

King Abdulaziz University

Artificial Intelligence Summer school
King Khalid University   

Abdulaziz Saad Alkharjy

King Saud University

Wajd Fahad Alhuzaym

Jouf University

Artificial Intelligence Summer school
University of Oxford 

Ghaida Saad Alshehri

King Khalid University

Anas Mousa Aldadi

Umm Al-Qura University

Raya Yahya Abu Aljamal

University of Jeddah

University of Toronto - Summer 
Internship -Artificial Intelligence

King Saud University

AI For Sports Summer School - King Abdullah 
University of Science and Technology  

King Saud University

Abdullah Almanei

University of California, Los Angeles

International Centre for Theoretical Physics (ICTP)  
Summer Internship - Artificial Intelligence

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

Mishary Aldawood

King Saud University

Artificial Intelligence Summer school
University of Oxford 

Abdullah Majed AltamimiFaisal Melfy M. Alkulaib

Artificial Intelligence Summer school
University of Oxford 

Artificial Intelligence Summer school - King 
Abdullah University of Science and Technology

King Khalid University

Artificial Intelligence Summer school
King Khalid University  

Raghad Aljohani

King Fahd University of 

Petroleum and Minerals

Duke University - Summer Internship
Artificial Intelligence 

Rawan Yasir Albarakati

University of Sharjah

Duke University - Summer 
Internship - Artificial Intelligence  

Hassan Bandar Algamdi 

King Abdulaziz University

University of Toronto - Summer
Internship - Artificial Intelligence 

Jehad Adel Jilan

King Abdulaziz University

University of Toronto - Summer
 Internship - Artificial Intelligence  

Mohammed Rashid 
Alharbi

King Abdulaziz University

Maan Mohammed 
Abdullah Adam

University of Jeddah

Moath Ahmad 
Algahtani

Jouf University

International Centre for Theoretical Physics (ICTP)
Summer Internship - Artificial Intelligence

Faisal Bander Alwadie

King Khalid University

Abdullah Nasser Aloud

King Saud University 

International Centre for Theoretical Physics (ICTP)
Summer Internship - Artificial Intelligence  

Hamza K. Ayfan

King Abdulaziz University

Duke University - Summer Internship
Artificial Intelligence

Rema Yasir Albarakati

University of Sharjah

Duke University - Summer 
Internship - Artificial Intelligence

Abdulmlik Mohammad 
Almuhanna

King Saud University

Khalid Binkanhal

Texas A&M University - College Station

Abdulwahab Alqahtani

Texas A&M University - College Station

Artificial Intelligence Summer school - King 
Abdullah University of Science and Technology

Pennsylvania State University

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology  

University of California, San Diego

Aseel Fahad Bahakim

King Abdulaziz University

University of Toronto - Summer 
Internship - Artificial Intelligence

Artificial Intelligence Summer school - King 
Abdullah University of Science and Technology

Abdulelah Hamdi

Boston University

Duke University - Summer 
Internship - Artificial Intelligence 

Meshall AlshalaanAbdulrahman Osilan

Alhanouf Abdulraqib 
Alqahtani

Artificial Intelligence Summer school
King Khalid University   

Naif Almalik

King Saud University
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Artificial Intelligence Summer school
King Khalid University  

Artificial Intelligence Summer school
King Khalid University  

Artificial Intelligence Summer school
King Khalid University  

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Artificial Intelligence Summer school - King 
Abdullah University of Science and Technology  

Artificial Intelligence Summer school
King Khalid University    

International Centre for Theoretical Physics (ICTP) 
Summer Internship - Artificial Intelligence

Ghala Ismail Buarish

New York University

International Centre for Theoretical Physics (ICTP) 
Summer Internship - Artificial Intelligence 

Abdulrahman Malibari

King Abdulaziz University

University of Toronto - Summer 
Internship -Artificial Intelligence  

Saeed Mohammed 
S Asiri 

King Khalid University

University of Toronto - Summer
Internship - Artificial Intelligence 

Ahmed Farid Fatani

University of Jeddah

Ahmed Abdullah 
A Alnasser

King Fahd University of 

Petroleum and Minerals

Ayman zaid Alrashidi 

King Fahd University of 

Petroleum and Minerals

Duke University - Summer 
Internship - Artificial Intelligence

Ahmed Daldar Arif

Umm Al-Qura University

Jana Mowaffaq Shata

Umm Al-Qura University

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

Omar Ali Omar Bin Talib

King Abdulaziz University

University of Toronto - Summer 
Internship - Artificial Intelligence

Yazan Abdullah Alkamal

Umm Al-Qura University

Hashim Abdulrahman 
Alrefaei

King Abdulaziz University

Jana Ghassan Zakai

University of Jeddah

Yara Alzahrani

King Abdulaziz University

University of Wisconsin-Madison

University of Toronto - Summer 
Internship - Artificial Intelligence  

King Abdulaziz University

Abdulmajed Mohammad 
AlQarni

Purdue University

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

Artificial Intelligence Summer school
University of Oxford 

Ruam Saleh Almuntashiri

Al-Baha University

Duke University - Summer 
Internship - Artificial Intelligence 

Abdulellah Mazen 
Mojalled

Mohammad Rami Niazy

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology  

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology  

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

Imam Abdulrahman bin Faisal University

Artificial Intelligence Summer school
University of Oxford   

Ibrahim Mohammad
Alshayea

King Fahd University of

Petroleum and Minerals

Artificial Intelligence Summer school 
King Khalid University  

Munthir Aljafar

University of Washington

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology  

Hisham Alsadah 

Ohio State University

Artificial Intelligence Summer school - King Abdullah
University of Science and Technology 

Abdullah Adnan Milibary

Taibah University

International Centre for Theoretical Physics (ICTP) 
Summer Internship - Artificial Intelligence  

Fatimah Ibrahim 
Abuharb

Princess Nourah Bint 

Abdul Rahman University

Abdulaziz Alsaihati

University of California, Los Angeles

Fawaz Abdullah 
Al-Ghamdi 

King Abdulaziz University

Artificial Intelligence Summer school
King Khalid University 

Nour Jamjoom

University of California, Berkeley

Mohammed Saleh 
Sulaiman Alsaif

Qassim University 

Artificial Intelligence Summer school
University of Oxford   

Majed AlFaraj

University of California, Berkeley

University of Toronto - Summer 
Internship - Artificial Intelligence

Wesam Alsadah

University of Wisconsin-Madison

Yazan Almakhamel

University of California, Irvine

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology 

Qasim Mustafa Al 
Mahfoodh
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King Fahd University of 

Petroleum and Minerals

Artificial Intelligence Summer school
King Khalid University   

Artificial Intelligence Summer school
King Khalid University   

University of Jeddah

Iyas Mohammed 
Abdulhammid Baroud

Islamic University of Madinah

AI For Sports Summer School - King Abdullah 
University of Science and Technology

AI For Sports Summer School - King Abdullah 
University of Science and Technology 

Mohammed Bremoo

Islamic University of Madinah

Manar Eyad Abdulrahman 
Ali

Husain Althagafi

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology  

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

AI For Sports Summer School - King Abdullah 
University of Science and Technology  

King Fahd University of 

Petroleum and Minerals

Artificial Intelligence Summer school - King 
Abdullah University of Science and Technology   

Abdulaziz Alkhateeb

King Fahd University of 

Petroleum and Minerals

Artificial Intelligence Summer school
King Khalid University   

Joud Adel Aldhuwaihi

Imam Abdulrahman 

bin Faisal University

International Centre for Theoretical Physics (ICTP) 
Summer Internship - Artificial Intelligence  

Raed Abdulrahim 
Abumostafa 

King Fahd University of 

Petroleum and Minerals

King Fahd University of 

Petroleum and Minerals

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

Mohammed Hassan 
S Al-Zahrani

King Fahd University of 

Petroleum and Minerals

International Centre for Theoretical Physics (ICTP)   
Summer Internship - Artificial Intelligence 

Omar Hejazi

Imam Abdulrahman 

bin Faisal University

Safwan Nabeel 

Imam Abdulrahman

bin Faisal University

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

Almaan Khan

King Fahd University of 

Petroleum and Minerals

Hassan Mohammed Nasr

University of Prince Mugrin 

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology   

Ahmed Saleh Ahmed 
Akhtarulzaman

King Abdulaziz University

Artificial Intelligence Summer school
King Khalid University 

Artificial Intelligence Summer school
King Khalid University 

Artificial Intelligence Summer school
King Khalid University 

Artificial Intelligence Summer school
King Khalid University 

Artificial Intelligence Summer school
King Khalid University 

Artificial Intelligence Summer school
King Khalid University 

Mohammed Rashad 
Mudhsh Ali

King Fahd University of 

Petroleum and Minerals

King Fahd University of 

Petroleum and Minerals

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

Musa Ibn Rashid
Abdellatif Sadek 
H Zeghib

King Abdulaziz University

Hasan Shahid Kamal

King Khalid University

Hebah Omer Soleman

University of Jeddah

AI For Sports Summer School - King Abdullah 
University of Science and Technology 

Islamic University of Madinah Islamic University of Madinah

Abderrahmene 
Mehenni

King Saud University

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

International Centre for Theoretical Physics (ICTP)
Summer Internship - Artificial Intelligence

Dina Alshehri

Virginia Polytechnic Institute 

and State University

Abdalla Abbas 
Abdelrahman

Abdulkareem Abdul 
Gadir Omer

Baraa Tammam Zino

North Carolina State University

International Centre for Theoretical Physics (ICTP)
Summer Internship - Artificial Intelligence   

Abdullah Ali Alnaqbi

Higher Colleges of Technology

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology   

Khaled Mohammed 
Ali Abualrougha Alzaabi

Higher Colleges of Technology

Artificial Intelligence Summer school
University of Oxford  

Artificial Intelligence Summer school
University of Oxford  

Artificial Intelligence Summer school
University of Oxford  

Rema Mohamed jehan 
Alblooshi

Higher Colleges of Technology

Roudha Abdallah Sultan 
Mohammed Alalawi

Higher Colleges of Technology 

Fahad Hamzah Sultan

Purdue University

International Centre for Theoretical Physics (ICTP) 
Summer Internship - Artificial Intelligence 

Hawra Abdulmohsen 
Alsaif

Muhammad Ammar 
Sohail

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5
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Imam Abdulrahman 

bin Faisal University

Amjad Jaber Alqahtani

King Abdulaziz University

Sara Al Fliti

Istanbul Bilgi University

Mouhamad Alim
Alamine

Islamic University of Madinah

Fatimah Abdulaziz 
Nasser Alhassan

King Faisal University

Ahmed Omar Bahaj

University of Jeddah

Yomna Mohammad 

Elmohammady Ali

Umm Al-Qura University

Shahla Assem Alshaar

Princess Nourah Bint Abdul 

Rahman University Arab Open University

Bioinformatics Summer School focused
On Artificial Intelligence - King Khalid University

Bioinformatics Summer School focused
On Artificial Intelligence - King Khalid University

Bioinformatics Summer School focused
On Artificial Intelligence - King Khalid University

Bioinformatics Summer School focused
On Artificial Intelligence - King Khalid University 

Bioinformatics Summer School focused
On Artificial Intelligence - King Khalid University

Bioinformatics Summer School focused
On Artificial Intelligence - King Khalid University 

Bioinformatics Summer School focused
On Artificial Intelligence - King Khalid University 

Bioinformatics Summer School focused
On Artificial Intelligence - King Khalid University

Hussain Saleh Mohammed
Mohsen

Bioinformatics Summer School focused
On Artificial Intelligence - King Khalid University

Shouq Rajaallah Hamdan 
Alsulami

King Abdulaziz University

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Nabil Abdulkafi
Alhamawi

University of Toronto - Summer Internship - 
Artificial Intelligence 

Noura Ibrahim Ali 
Ibrahim Al Ali 

Higher Colleges of Technology

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

Shaimaa saeed mohamed 
alhefeiti 

Higher Colleges of Technology

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

Hadi Al Aithan 

Massachusetts Institute 

of Technology

Artificial Intelligence Summer school
King Khalid University    

Faisal Alturki

University of Illinois at Urbana-Champaign

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

Yousef Haidar H 
Jamal Allail

Umm Al-Qura University

Hamad Mohammed 
Alkalbani

High School

Artificial Intelligence Summer school
King Khalid University  

Abdulmohsen Ahmed 
Ali Alghamdi

King Fahd University of 

Petroleum and Minerals 

International Centre for Theoretical Physics (ICTP) 
Summer Internship - Artificial Intelligence  

Sattam Jared Altuuaim 

University of Jeddah 

Artificial Intelligence Summer school
King Khalid University   

Norah Waleed Bin 
Mannie

Princess Nourah Bint 

Abdul Rahman University

AI For Sports Summer School - King Abdullah 
University of Science and Technology

Tala Mohammed 
Alhadawi

King Saud University

Artificial Intelligence Summer school - King 
Abdullah University of Science and Technology

University of Jeddah 

AI For Sports Summer School - King Abdullah 
University of Science and Technology 

Mahmoud Omar Ziyadeh 

University of Ha'il

Artificial Intelligence Summer
school -King Khalid University 

Yasir Abdullah 
Alhasaniyyah

King Khalid University

Duke University - Summer 
Internship - Artificial Intelligence

University of Toronto - Summer 
Internship - Artificial Intelligence  

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology

Alreem Abdulla Saif 
Alowaid Almheiri

Higher Colleges of Technology

Leen Qanash

Massachusetts Institute 

of Technology

Maitha Waleed 
Almuharrami

Higher Colleges of Technology

Artificial Intelligence Summer school - King Abdullah 
University of Science and Technology 

King Saud University

Artificial Intelligence Summer school
King Khalid University  

Muhannad Abdullah 
Alhumaidi

Imam Muhammad bin Saud 

Islamic University

International Centre for Theoretical Physics (ICTP) 
Summer Internship - Artificial Intelligence  

Ahmad Fahad Algwaiz

Khadijah Ali Abdullah 
Baothman 
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The application of deep learning to Alzheimer’s disease (AD) research using MRI is a 
rapidly evolving field, with existing studies serving primarily as proof of concept. This 
Data+ project aims to contribute to the development of a deep learning model that 
integrates MRI-based topological biomarkers for the early detection of AD. Led by 
Tananun Songdechakraiwut (Computer Science) and Michael Lutz (Neurology), an 
interdisciplinary student team will focus on extracting subtle topological features 
from functional and structural MRI data, complementing these with established 
clinical biomarkers (e.g., amyloid-beta, tau, APOE genotype) to develop models that 
are more clinically relevant.

DEEP MULTI-MODAL DETECTION 
OF EARLY ALZHEIMER’S

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Tan Songdechakraiwut

Ali Yahya Alsaihati.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5
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AI-OPTIMIZED ENZYME DESIGN FOR 
BIOMASS BREAKDOWN

Algae and aquatic plants are promising biofuel sources because they don’t need 
farmland or freshwater and contain both sugars and oils. Unlike food crops, they avoid 
the food-vs-fuel conflict. But their biomass is hard to break down due to tough cell 
walls made of cellulose, lignin, and complex polysaccharides.Current enzymatic 
methods are slow and expensive — enzymes like cellulases struggle with the diverse 
and resistant structures in these organisms. This inefficiency adds around $0.50 per 
gallon of ethanol, making biofuels less competitive with fossil fuels.We are building an 
AI pipeline that generates novel enzyme sequences that can make the plant break-
down more efficient. We will generate and evaluate those sequences using y-lab tools.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Fares Fourati 

Ahmed Omar Bahaj , Mouhamad Alim Alamine, 
Nabil Abdulkafi Alhamawi 
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Imaging mass cytometry enables high-dimensional protein marker detection, provid-
ing insight to the spatial and cellular heterogeneity of human tissues. Recent advances 
in 5 micron resolution permit high throughput tissue processing, however, traditional 
cell segmentation methods fail to accurately segment lower resolution IMC images. To 
adess this limitation, we propose a novel computational framework that implements 
pixel-level cell classification for segmentation-independent analysis.Our approach 
leverages unsupervised clustering of individual pixels based on multi-dimensional anti-
body expression. We have previously shown that pixel clusters can be used to distin-
guish positive and negative marker expression across the antibody panel, enabling 
detection of binary expression signatures for each pixel. Now, we aim to develop an AI 
agent system to classify each pixel as belonging to a specific cell type from the CELLx-
GENE library, mixed cell types, or constituting background noise. The antibody expres-
sion profile from pure cell pixels will be used to deconvolve the cellular composition of 
mixed pixel populations and remove background noise. The integration of 
context-aware agent systems provides a scalable and interpretable approach for 
biological annotation of complex, high-dimensional pixel-level spatial proteomics data.

LARGE LANGUAGE MODEL AGENTS
FOR PIXEL-LEVEL CELL TYPE CLASSIFICATION
IN IMAGING MASS CYTOMETRY

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Kieran Campbell 

Raya Yahya Abu Aljamal 
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VALIDATION OF AI-GENERATED
CEREBROSPINAL FLUID FLOW FROM
RESTING-STATE FMRI DATA: THE
EFFECT OF AGE

Cerebrospinal fluid (CSF) flow helps wash metabolic waste from the brain, which is directly 
related to brain health, and is known to slow with aging and in Alzheimer’s disease. Disruptions 
in CSF flow have been linked to impaired clearance of neurotoxins such as beta-amyloid, which 
build up in Alzheimer’s disease and may play a key role in early disease progression. Yet the 
current golden standard scan for measuring it, the phase-contrast MRI (PC-MRI), requires cost, 
time, and specialized hardware and personnel. A recent study solved this restriction by show-
ing that the the inflow-based brightness changes seen in fast resting-state fMRI can be 
converted into quantitative, true CSF velocity curves using physics-informed neural network 
(PINN). Our project will put that method to the test on resting-state fMRI scans from the Human 
Connectome Project – Aging (HCP-A), covering mid-life through late adulthood, and compare 
its output to other flow measurements for validation. We will also examine the original model’s 
assumptions, such as fixed CSF T1, plug-flow shape, heart-rate near 1 Hz, constant proton 
density, and minimal respiratory influence, to learn which ones must be adjusted, and how, for 
data under different environments and conditions to get comprehensible results. After some 
pre-processing, which includes standard slice-timing, motion, and distortion correction, we will 
mask the bright CSF voxels, port the published Bloch formula + PINN code, and run targeted 
sensitivity checks by varying each assumption in turn. We expect to reproduce the key findings 
from the original study, including strong agreement with PC-MRI (correlation around 0.9 and 
low bias), and to replicate the reported decline in peak CSF speed of about 0.02 mm/s per 
decade. The outcome will be a validated, low-cost pipeline for large aging cohorts that shows 
how to adapt the model across sites; an important step toward using fast, routine fMRI for 
accessible CSF monitoring in Alzheimer’s research.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Jean Chen

Mohammad Rami Niazy
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MACHINE LEARNING TO UNCOVER THE
OLDEST LIGHT: U-NET SEGMENTATION FOR
GLITCH DETECTION IN ATACAMA
COSMOLOGY TELESCOPE DATA

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Adam Hincks

Abdulaziz Saad Alkharjy , Anas Abdulrahman Alshehri 

The project develops and benchmarks advanced deep-learning modules that auto-
matically clean and reconstruct the multi-terabyte timestreams recorded by the 
Simons Observatory and its precursor, the Atacama Cosmology Telescope. By 
suppressing instrumental noise and classifying foreground galaxies and stars, these 
models generate high-fidelity CMB maps while flagging potential astrophysical tran-
sients such as flaring stars and gamma-ray bursts. The work integrates convolutional, 
attention-based, and multi-modal techniques into the observatory’s production 
data-processing pipeline, laying the groundwork for scalable, real-time analysis of 
petabyte-scale cosmological data.
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INTELLIGENT COMPUTER VISION
SYSTEM FOR CUSTOMER BEHAVIOR
ANALYSIS IN JARIR BOOKSTORES

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

The objective of this project is to analyze customer interactions by detecting and 
tracking both individuals and products within Jarir stores. Through advanced detec-
tion and analytical techniques, the system aims to provide insights into customer 
behavior and engagement patterns.

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Muhammad Mubashar

Abderrahmene Mehenni , Hassan Mohammed Nasr, Khalid 
Abdulaziz M Alkaab
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References: an article explaining the concept (MIT): https://dspace.mit.edu/bit-
stream/hand… and a video (YT “Plasma Channel”) on building it: https://www.you-
tube.com/watch?v=G2brxBRnRH4 Project objective: to design and build a prototype 
of such a device (ideally suited for possible use in desert environment), to test the 
feasibility of the process inside a controlled enclosure (with known humidity) and to 
measure its efficiency (energy used / water condensed).Background: electronic engi-
neering, basic CAD modeling

DEVELOPMENT AND CHARACTERIZATION OF A 
“HIGH-VOLTAGE ION GENERATOR” DEVICE 
FOR WATER CAPTURE FROM HUMID AIR

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Carlo Fonda and Marco Baruzzo

Dina Alshehri

2323



PROPAGATED GRADIENT BASED
LEARNABLE DYNAMIC COMPRESSION AND
ENERGY OPTIMISATION FOR 
EDGE AI ON MICROCONTROLLERS

ML models demand substantial computation, memory, and energy resources, 
hindering their deployment on edge devices with limited hardware. To tackle these 
constraints, we introduce a state-of-the-art technique, “S More Than You Need,” a 
propagated-gradient-based learnable dynamic compression method that obtains a 
subnetwork that performs as well as the full network, reducing size by 35× to 88× 
without loss of accuracy. Our method guides the gradient toward convergence, 
providing optimal accuracy and compact size. We reinforce our work with long-term 
solutions such as motion sensors to extend battery life and reduce computational 
load, achieving up to 90% energy savings, and lightweight communication protocols 
such as MQTT and LoRa. Additionally, we assess our methods on several microcon-
trollers, providing reliable performance across models such as LeNet, ResNet, 
MobileNet, and LightNN.

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Rytis Paškauskas

MOHAMMED S. ALZIYAD

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5
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A KOLMOGOROV-ARNOLD NETWORK FOR
INTERPRETABLE CYBERATTACK DETECTION
IN AGC SYSTEMS.

This project aims to explore the potential of large language models (LLMs) to adess 
critical challenges in smart grids, such as cyberattack detection and energy forecast-
ing. LLMs excel not only in accuracy but also in generating explainable insights, 
making them valuable for complex decision-making in energy systems. The project 
will focus on developing LLM-based frameworks tailored to smart grid applications, 
emphasizing explainability to enhance trust and transparency in model predictions. 
Key tasks include designing models for detecting cyber threats and forecasting 
energy demand, as well as evaluating their ability to provide clear, actionable expla-
nations for their outputs. Interns will gain hands-on experience in deploying and 
fine-tuning LLMs, applying cuttingedge AI solutions to real-world energy challenges, 
and enhancing cybersecurity and operational efficiency in smart grids.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Deepa Kundur      

Jehad Adel Jilan
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CHATBOT WITH SIGN LANGUAGE
RECOGNITION

Recognize sign language gestures as queries and respond. Possibly in Arabic.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Muhammad Mubashar

Khamees Ebraheem Khamees Abdulla Al Hammadi, Khaled 
Mohammed Ali Abualrougha Alzaabi, Ohud Yahya Khubrani, 
Roudha Abdallah Sultan Mohammed Alalawi, Rauda 
Abdulqader Barakt Kal Bel Raeesi



MORAQEB: A DISTILLED VLM ON
SURVEILLANCE VQA

Distilling and fine tuning a VLM to achieve SoTA metrics on certain benchmark data-
sets in the area of surveillance VQA

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Tanveer Hussain  

Abdulelah Ali Alturki,Anas Ali Hakami,Anas Mousa Aldadi 
Haifa Almakhdhoub,Joori Abdullah Alsaif,Raghad Ali 
Alsuhaibani



DIABETES MYTHBUSTER

This project develops an intelligent pipeline to fact-check spoken claims in Arabic 
medical videos, with a focus on diabetes-related content. The system automatically 
extracts audio, transcribes speech, and identifies factual claims. These claims are 
then verified using (web search and/or RAG) and large language models (LLMs), 
enabling real-time assessment of medical information based on trusted online sourc-
es.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Elias Al Ghazal            

Ahmad Meshaal Aljedaani,ahmed Saleh Ahmed Akhtarulz-
aman, Mohammed Khalid Alyobi



AI-DRIVEN DESIGN OF UNIVERSAL PEPTIDE
ADJUVANTS FOR COST-EFFECTIVE VACCINES

This project aims to develop an AI-driven platform for the design of novel peptide 
adjuvants that enhance vaccine efficacy. By leveraging publicly available immunolog-
ical data and machine learning techniques, the platform seeks to reduce develop-
ment costs by over 80% and improve vaccine accessibility, particularly in low-re-
source and underserved regions.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Kerven Durdymyradov

Amjad Jaber Alqahtani,Fatimah Abdulaziz Nasser Alhassan
Sara Al Fliti, Shahla Assem Alshaar , Yomna Mohammad 
Elmohammady Ali



EXPLORING NOVEL MACHINE LEARNING
TECHNIQUES FOR BRAIN-COMPUTER
INTERFACE (BCI) APPLICATIONS

A team of researchers associated with the Applied Machine Learning Laboratory will 
lead a team of students in developing novel machine learning techniques that will be 
used for improving brain computer interfaces (BCIs) using electroencephalography 
(EEG) data. Students will learn how to pre-process EEG data, extract EEG features, 
and train machine learning algorithms for character selection in a spelling interface 
that allows “locked in” individuals, like Stephen Hawking, to communicate with the 
outside world. In addition to developing machine learning

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Aniketh Shenoy Shenoy Kota, Boyla Mainsah, Leslie M Collins     

Riyadh Abdullah Alghamdi



DIGITAL HOLOGRAPHY MICROSCOPE (DHM)
FOR AUTOMATIC DISEASE IDENTIFICATION
USING AI

By leveraging DHM, automated, high-precision and cost-effective diagnostic solu-
tions can be developed for diseases affecting millions worldwide, enhancing health-
care accessibility in resource-limited settings. This project proposes the design, 
development, fabrication, testing, and validation of a compact, cost-effective, 
low-cost-per-test, field deployable DHM coupled to a trained ML model for remote 
label-free automated point-of-care disease diagnosis. The features obtained from 
DHM can be used to train ML algorithms aiding in the detection of malaria, sickle cell 
anemia, and thalassemia.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Humberto Cabrera              

Jana Ghassan Zakai, Maher Saad Alhejaili



CONTEXTUAL UNDERSTANDING OF
VIDEO DATA FOR SURVEILLANCE ANALYSIS

This project proposes a content-iven pipeline for analyzing surveillance videos by 
segmenting long streams into semantically meaningful, action-centered clips. Lever-
aging motion cues and object-level understanding, the system enables efficient 
indexing and retrieval of relevant events using natural-language queries, supporting 
intelligent surveillance analysis..

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Tanveer Hussain 

Shooq tareq alhatem, Fatimah Nasser Ali Albesher, Manar 
Eyad Abdulrahman Ali, Yara Alzahrani



AI-POWERED DISCOVERY OF
COUNTEREXAMPLES  IN DISCRETE
MATHEMATICS

This project uses reinforcement learning to discover counterexamples in discrete 
mathematics, the aim is to automate the search process and assist in identifying 
flaws in mathematical conjectures.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Raymond Sun (under the supervision of Fan Wei) 

Yasir Abdullah Alhasaniyyah



GENIELTS

AI aided education and language training to help students prepare for the IELTS exam

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Salah Abdeljabar            

Abdalla Abbas Abdelrahman, Abdulkareem Abdulgadir 
Omer, Mahmoud Omar Ziyadeh



DATA NETWORKS OF ASIAN
AMERICAN LITERATURE, 
1974-2024

A team of students will collaborate with a doctoral fellow in Computational Human-
ities and the Asian American Studies Librarian to develop a statistics-based Natural 
Language Processing toolkit to study the linguistic styles of Asian American short 
stories published between 1974 and 2024. This toolkit will support historians, literary 
scholars, and humanities researchers in general who wish to conduct computational 
or quantitative literary research. The toolkit will include an annotated code bank that 
handles textual data and Natural Language Processing, documentation of best prac-
tices in quantitative literary research, and case studies. The team will design and 
create this toolkit by combining a foundational understanding of this body of litera-
ture with Natural Language Processing techniques gained over the summer. The work 
of this team may result in the release of a major open-access program or software, 
research website, or publication.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Zhihui (Jerry) Zou                   

Eyad Ahmed Alfaifi



ACCESSIBILITY ASSISTANT FOR THE
VISUALLY IMPAIRED

Chatbot which uses camera and microphone input to describe surroundings, read 
signs, and respond to commands.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Muhammad Mubashar  

Abdulrahman Mohammed Almejna, Hamad Mohammed 
Alkalbani, Hasan Shahid Kamal, Mohammed Yusif Al Belad, 
Rashed Mubarak Alrushud.



INTERPRETABLE MULTITASK LEARNING
WITH KOLMOGOROV–ARNOLD NETWORKS
FOR MENTAL HEALTH COMORBIDITY
PREDICTION.

Mental health disorders often co-occur, a phenomenon known as comorbidity, posing 
significant challenges to accurate diagnosis and personalized treatment. Traditional 
machine learning approaches for comorbidity prediction frequently operate as 
black-box models, limiting their clinical applicability due to a lack of interpretability. 
This project aims to adess this gap by developing an interpretable multitask learning 
framework using Kolmogorov–Arnold Networks (KANs) for predicting mental health 
comorbidities. By integrating KANs into a multitask learning setting, the proposed 
framework will simultaneously predict multiple mental health conditions (e.g., depres-
sion, sleep, anxiety) while capturing their shared underlying patterns and specific risk 
factors.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Mai Ali     

Farah Ahmad Alshiha



BUILDING HONEYPOTS TO TRACK
AI WEB SCRAPERS

Building tools to analyze web scraping at scale based on analysis of Duke’s web logs. 
Investigating the time-scale of AI data scraping and influence of different scrapers by 
planting content “honeypots” online. Using machine learning techniques like cluster-
ing and classification to identify spoofing bots.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Emily Wenger            

Hamza K. Ayfan



2D-TO-3D IMAGE RECONSTRUCTION
USING AI

Our project uses AI to convert 2D images into 3D models. We combine neural render-
ing and photogrammetry tools like COLMAP and OpenSplat to generate realistic 3D 
outputs from single-view images. This is aimed at enhancing e-commerce, cultural 
heritage preservation, and digital experiences in initiatives like NEOM and Saudi Vision 
2030.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Salman Khan                    

Abdulaziz Fahad Albabtain, Abdullah Hamad Alghuzza, 
Abdullah Majed Altamimi, Hussain Saleh Mohammed 
Mohsen



EEG ( BRAIN WAVES ) TO IMAGE
RECONSTRUCTION

In this project, we harness recent breakthroughs in brain¶signal decoding and gener-
ative diffusion models to translate raw electroencephalography (EEG) recordings into 
photorealistic images. Using the newly released Alljoined1 dataset—currently the 
largest publicly available collection of time¶locked EEG responses to natural imag-
es—we aim to build a reliable “thought¶to¶image” pipeline that scales beyond the 
limitations of current models.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Fares Fourati  

Abdulaziz Alkhateeb, Abdulellah Mazen Mojalled, Husain 
Althagafi, Musa Ibn Rashid, Amjad Abdulatif Alqasemi



FORECASTING HEAVY RAINFALL
IN THE SOUTHEASTERN 
U.S. USING DEEP LEARNING

A group of students, guided by climate science and environmental engineering 
professors, will use deep learning models to enhance flash flood predictions in the 
Southeastern United States. They will study extreme weather events that contribute 
to flooding and learn to identify these events using satellite and radar imagery. By 
applying their findings, the students will develop and refine deep learning models to 
improve flash flood risk predictions. Their work aims to create a more cost-efficient 
and accurate method for forecasting short-term heavy rainfall events.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Yan Pan 

Maan Mohammed Abdullah Adam



LORA MESH NETWORK TESTBED

There are several mesh architectures based on LoRa but there are no studies that 
compare them scientifically. The project is about establishing a testbed to compare-
different LoRa mesh solutions.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Marco Zennaro, Moez Altayeb

Abdullah Almanei



PSID DATA TO STUDY NUMERICAL
LITERACY ACROSS GENERATIONS IN
U.S. HOUSEHOLDS

This project explores numerical literacy across generations in the United States using the Panel 
Study of Income Dynamics (PSID), a comprehensive longitudinal dataset. Due to the dataset’s 
size and complexity, we use AI to optimize performance and processing. The study examines 
how family structure, income shifts, and changes in socioeconomic status, such as becoming 
richer or poorer, are linked to numeracy across generations.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Michael Boutros

Omar Ali Omar Bin Talib, Aws Hazzaa Alsaedi



WIFI HUMAN ACTIVITY
RECOGNITION

This project explores how we can recognize human activities (like walking, sitting, or 
falling) using only WiFi signals, specifically Channel State Information (CSI). When a 
person moves, it affects how WiFi signals behave — and by learning from these 
changes, we can try to classify the activity taking place.The main challenge in this field 
is that most available datasets are small and not diverse, which makes models 
perform poorly on new users or environments or domains. While current approaches 
use self-supervised learning (SSL), transfer learning, or few-shot learning to adapt 
across domains, they still struggle when the source data lacks variety.Our project 
focuses on using diffusion models to generate synthetic CSI data, aiming to increase 
dataset diversity and improve model generalization.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Muhammad Mubashar

Ahmed Farid Fatani, Abdulmajed Mohammad AlQarni, Raed 
Abdulrahim Abumostafa, Abdullah Ali Alnaqbi



PREDICTING MICROBIAL GROWTH
TO UNDERSTAND 
BIOLOGICAL RESILIENCE

This Data+ project aims to improve microbial growth prediction using custom analyt-
ics, enhancing the MicroNet web app for better data visualization and statistical 
modeling. Students will beta-test the tool, extend its models, and analyze data to 
advance applications in health, food safety, and microbiome research.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Braden Scherting

Abdulrahman Mohammed H Alalyani



CAMELFREE: A STANDALONE EDGE
CAMERA FOR CAMEL-FREE SAFE ROADS.

Summary: If the students are interested in pursuing this project, I will lend them a 
Raspberry pi along with its camera. The camera will feed the image into the edge 
device in real-time to run it through an Object Detection (OD) DNN model. Students 
can interactively show their system during posters session. Applications: security 
survielance cameras (intruders detection), real-time people faces recognizer, industry 
safety systems ... etc. Proof-of-concept: Preliminary system was tested and real-time 
detection was observed. Yolo model was ran on a raspberry pi 4 and results were 
displayed on screen. Extensions students can do: Students will get the system on and 
running as a first stage. Next stages may include using compressed models to have 
smaller computation latency, simulate an edge compute paradigm where they will 
simulate the performance across the communication hierarchy.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Mojtaba AlShams

Abdulaziz Alsaihati, Hisham Alsadah,Munthir Aljafar, Wesam 
Alsadah, Yazan Almakhamel



REAL-TIME VIDEO UNDERSTANDING
VIA CAPTIONING AND LLM-BASED SCENE
SUMMARIZATION

This project presents a real-time video interpretation system that captures live 
camera feeds, detects objects using YOLO, and generates natural language captions 
for key frames using multimodal models. These frame-wise captions are then aggre-
gated and summarized every minute using large language models (LLMs), such as 
Cohere’s command-r-plus, to produce a concise human-like scene description. The 
pipeline includes intelligent object detection, caption refinement, class-based statis-
tics, and prompt-engineered summarization to transform raw video into structured 
and meaningful summaries, enabling downstream applications in surveillance, 
content moderation, and assistive technologies

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Salman Khan

Faris Mohammed Alhammad, Safwan Nabeel,Rayed 
Mustafa Saidi, Mishary Aldawood, Abdulrahman Osilan



DATA SCIENCE FOR OPTIMIZING
CARDIOVASCULAR AND BRAIN HEALTH
PROMOTION

Using Electric Health Record (EHR) data sources for public health analysis. We are 
currently studying dementia population characteristics using an EHR databases 
called Truveta.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Jay Lusk      

Ayman zaid Alrashidi



MACHINE LEARNING MODEL COMPRESSION
FOR RADIATION/PARTICLE CLASSIFICATION
ON SOC-FPGA

SoC-FPGA technology is increasingly used for hardware acceleration of ML models 
thanks to its key advantages, including high parallelism, low power consumption, and 
low latency. However, mapping an ML architecture to a SoC-FPGA often requires the 
application of compression strategies to create a hardware design that effectively 
balances model performance, memory footprint, and inference time. This project 
focuses on employing an end-to-end workflow to map deep neural networks (DNNs) 
onto SoC-FPGAs for real-time classification of radiation and particles.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Romina Molina and Maynor Ballina 

Moath Ahmad Algahtani, Mohammed Hassan S Al-Zahrani



AUTOMATED GENERATION OF TACTILE
REPRESENTATIONS OF BUILDINGS AND
MONUMENTS FROM PICTURES

To develop and test a software tool that generates 3D models (for 3D printers) and/or 
2D vector awings (for laser cutter production) starting from photos of buildings and 
monuments, as a cost-effective inclusive solution to facilitate the promotion of cultur-
al heritage to visually-impaired people..

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Carlo Fonda                 

Abdulmohsen Ahmed Ali Alghamdi



JARIR-NLP: PERSONALIZED
AI SALESMAN

The Jarir-NLP project introduces an AI-powered virtual assistant that helps online shoppers 
navigate Jarir’s wide selection of computers and tablets. By simulating the role of an in-store 
salesperson, the assistant engages customers in natural conversation to recommend devices 
based on their specific needs, preferences, and budget.Built on a Agentic AI framework, the 
system combines real-time search with language generation to deliver accurate, up-to-date 
answers grounded in Jarir’s product catalog. This ensures reliable guidance while offering a 
personalized, intuitive shopping experience that bridges the gap between online automation 
and human expertise.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Salman Khan

Almaan Khan, Mohammed Rashad Mudhsh Ali, Baraa 
Tammam Zino,Muhammad Ammar Sohail



BEYOND SCENT DETECTION: INFLAMMATION
SCULPTS NEURONAL TRANSCRIPTOMES
IN THE MOUSE NOSE

We are constantly exposed to various sensory stimuli such as sight, sound, and smell. 
Although sensory systems detect and interpret these stimuli, our perception is influ-
enced by internal states such as hunger, stress, and inflammation. However, it is still 
unclear how the signals that signify these states, such as hormones, peptide, and cyto-
kines, are encoded in gene expression of individual neurons and modulate the patterns 
of neural responses to stimuli. To adess this question, our lab uses the mouse olfactory 
system as a model. Olfaction plays fundamental roles in many aspects of our life 
including learning and memory and detection of food and danger. In addition, it has 
been shown that odor processing is influenced by internal states even at the first step 
where sensory neurons in the nose detect odors. However, mechanisms through which 
individual neurons encode the internal states and modify responses to stimuli are still 
unknown. This SUDS project will primarily aim to quantitatively characterize the 
state-dependent changes in gene expression in the olfactory system by analyzing 
single-cell and bulk genomics datasets (RNA, epigenome, and protein) obtained from 
mice that are imposed changes in internal states such as hunger and inflammation..
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MICRO-COMPUTER TOMOGRAPHY USING 
CMOS IMAGE SENSORS

CMOS image sensors, initially designed for visible light imaging, are also sensitive to 
ionizing radiation, making them suitable for use as radiation detectors. Key advantag-
es ofthese sensors include their low cost, ease of readout, ability to operate at room 
temperature, capability to perform X-ray spectral measurements, and high spatial 
resolution due to their small pixel pitch. This project focuses on utilizing and character-
izing CMOS image sensors to acquire high-resolution X-ray images and perform 
tomographic reconstructions for various samples.
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INTEGRATING PREDICTIVE ANALYTICS
INTO AN EQUITY DASHBOARD

The development an equity dashboard in hospitals has been proposed as a solution to 
facilitate the identification of variations in outcomes, encourage accountability, and 
support ongoing monitoring. Our research sought to develop an equity dashboard 
using data collected from the maternal care wards of a hospital in the US in 2019 and 
2020. The data obtained were cleaned, and patient delivery data were linked to their 
demographic data using Microsoft Excel and Python. The data were then disaggregat-
ed by race/ethnicity and statistical analysis was performed to assess differences in the 
outcomes using R. Tableau Desktop was used to develop 18 visualizations of the mea-
sures. We are currently conducting usability testing. We could not complete the 
planned predictive modeling; however, we are working with our collaborators to obtain 
five years of data to incorporate predictive analytics in the next iteration. Once we 
validate its efficacy through user testing, we will disseminate our dashboard for imple-
mentation. 1) Develop predictive models of adverse events and outcomes based on 
patient characteristics and social vulnerability. Analyze feature importance for these 
predictions. 2) Develop an Excel Macro and content pack in Power BI that can gener-
ate comparable visualizations 3) Make dashboard publicly accessible through 
Tableau Public
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LEVERAGING LLMS FOR AUTOMATED
PEER REVIEW OF RANDOMIZED CONTROLLED
TRIALS (RCTS)

Supervisor Fralick has developed a framework of six domains of study design that can 
affect the internal validity of randomized controlled trials (RCTs), encapsulated by the 
acronym PHOBIA: Placebo controlled? How was it funded? Outcome clinically valid? 
Blinded? Intention-to-Treat? A lot of centres and patients included? When evaluating 
an RCT, these 6 elements are crucial considerations. The current paradigm leaves 
reviewers to parse these details from the manuscript, which is inefficient, time-con-
suming, risks bias, and lacks quality control. All RCTs require registration on a publicly 
available clinical trial registry, meaning key aspects of their design are readily avail-
able. This project will apply supervised machine learning (ML) and two large language 
models (LLMs) for automating part of the peer review process. The data from the RCT 
will be parsed. Then, LLM 1 (Summarizer) will extract key information related to the 
PHOBIA framework. LLM 2 (Validator) will validate the summary by checking it against 
the original study content. Performance of the dual-LLM system will be evaluated 
according to the following metrics: hallucination detection, consistency, speed, and 
helpfulness. A detailed comparison of the system’s reviews with traditional human 
reviews will assess whether the LLMs can reliably augment the peer review process for 
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CORAL GUARDIAN+: AI-DRIVEN MULTI-MODAL
REEF HEALTH MONITORING. INTEGRATING
ENVIRONMENTAL & TEMPORAL DATA FOR
SMARTER CONSERVATION

Coral Guardian+ is an AI-based system that uses deep learning to classify coral health 
(healthy, bleached, or dead) from underwater images. It integrates environmental 
data and temporal trends to improve accuracy and predict bleaching risks.
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DESIGNING BETTER PSYCHOLOGICAL
SCALES USING AI: A CASE STUDY

This project aims to revolutionize psychological assessment by leveraging AI to design 
more reliable and valid psychological scales. By employing machine learning algo-
rithms and natural language processing, we will analyze existing scales to identify 
limitations and develop enhanced tools that more accurately measure psychological 
constructs.
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RECONFIGURABLE COMPUTING ON
HETEROGENEOUS MULTIPROCESSOR
SYSTEM-ON-CHIP (MPSOC)

Developing computationally intensive scientific algorithms by leveraging the comple-
mentary strengths of different processing units (FPGA, CPU, and GPU) within MPSoC 
devices, optimizing performance, flexibility, and energy efficiency across diverse 
application domains.
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USING RADARS TO COUNT
MOSQUITOES

The recent advances in low-cost radar technologies coupled with TinyML allows the 
development of a mosquito counting prototype.
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APPLICATION OF DEEP-LEARNING TO
ENABLE QUANTITATIVE BRAIN
HEMODYNAMIC MAPPING USING
RESTING-STATE FMRI

Cerebral hemodynamics are critically important for diagnosing and monitoring brain 
diseases. For this purpose, the potential for resting-state functional magnetic reso-
nance imaging (rs-fMRI) has been explored. rs-fMRI a powerful tool previously used for 
mapping neural activity, is available in most hospitals. Typically, carbon-dioxide (CO2) 
modulations and recordings are needed in a deconvolution to obtain hemodynamic 
metrics such as cerebrovascular reactivity (CVR) and bolus arrival time (BAT). However, 
deconvolution requires the assumption of linearity, and the interaction between CO2 
and resting-state BOLD is highly nonlinear. Therefore, machine learning is an excellent 
choice for accelerating the CVR quantification process even in the absence of physio-
logical monitoring [37]. Here we propose that rs-fMRI can be used to map cerebral 
hemodynamic function and delineate impairment. By exploiting time variations in 
breathing patterns during rs-fMRI, deep learning enables reproducible mapping of CVR 
and bat of the human brain using resting-state spontaneous fluctuations in CO2 as a 
natural “contrast medium”. The aim of this project is to use DL methods to estimate 
quantitative CVR maps directly from the rs-fMRI data, eliminating the need for CO2 
recordings. Unlike in previous research, we aim to generate quantitative CVR maps 
using DL. Both rs-fMRI and hypercapnia-fMRI datasets will be utilized to train this 
model. We also aim to enhance the quality of rs-CVR maps, as DL models have shown 
success in improving the signal-to-noise ratio (SNR) in low-field MR images. Inspired 
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ETHICAL CONSUMPTION BEFORE
CAPITALISM

We want to trace how the discourse of commercial consumption and the labor needed 
to sustain Early Modern Markets is presented 17th century documents produced for the 
English Trading Companies and responding to the economic exploitation of the New 
World. An ever-growing supply of new luxury goods reached England through the 
recently-opened trade routes to the New World, the African Continent, and India. The 
production and trade of these new goods required innovations in the pursuit of early 
colonial projects: especially maintaining a sufficient labor force working to supply 
these goods.The Virginia Company of London hired popular ministers to represent the 
New World as both a providential landscape where the undesirable and “poor” of 
London could be turned into productive laborers and eventual colonists. Starting 1619, 
the City of London agreed to supply the Virginia Company with labor, by detaining and 
paying for the transport of huneds of “vagrant” chilen to the New World as indentured 
servants. At the same time, the ministers working for the Virginia Company organized 
schools to convert Native Americans to Christianity and to work for the colony.The 
team will use Natural Language Processing and ArcGis methodologies to trace and 
explain this history.
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AI NUTRITION & INGREDIENTS
ANALYZER

An AI-powered app that analyzes food labels to help users understand nutritional 
value, ingredient safety, and potential health risks.
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SPARSE MATRIX VECTOR MULTIPLICATION (SPMV)
ON FPGA USING HIGH-LEVEL SYNTHESIS

Accelerating Sparse Matrix-Vector Multiplication (SpMV) on FPGA hardware using 
High-Level Synthesis (HLS). Multiple storage formats (CSR, COO, and ELLPACK) were 
implemented in C/C++ with Vitis HLS, synthesized into IPs, and deployed on the 
HyperFPGA cluster for large-scale testing. The different methods were evaluated by 
correctness validation, resource utilization, and time performance under optimization 
directives (pipelining, unrolling, and streaming). CSR achieved the best balance of 
speed and memory efficiency, COO provided simplicity but higher memory cost, and 
ELL predictable memory access lead to a competitive computation time. Taken 
together, results show that FPGA-based SpMV is an effective and scalable solution 
that can exceed CPU baselines in accelerating sparse computations in 
high-performance applications.
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ANALYZING SOCIAL DETERMINANTS OF
HEALTH IN ONTARIO HOSPITAL FEEDBACK: A
HEART FAILURE PATIENT CASE STUDY

Social determinants of health are increasingly acknowledged as key factors in achiev-
ing equitable, efficient, and patient-centered care. It is now well recognized that 
factors such as inadequate transportation, economic hardship, language barriers, 
employment security, and health literacy play a critical role in patient’s care experienc-
es and health outcomes. To this effect, understanding the prevalence of these determi-
nants and their impact on patient care is essential to shaping health services and 
programs that are inclusive and responsive to community needs. The following project 
intends to employ Natural Language Processing (NLP) approaches to uncover and help 
study references to social determinants of health arising from patient experience data. 
In collaboration with the Investigative Journalism Bureau at the University of Toronto, 
our lab has acquired 120,000 anonymous patient feedback comments from 45 Ontario 
hospitals, spanning 2015 to 2020. With support from the Institute for Pandemics (IfP), 
our lab has previously developed approaches to help mitigate selection biases in com-
ments and analyze trends in patient experiences over time. This research project will 
build upon our previous work and support our efforts to develop analytic approaches 
that can help uncover barriers to health equity. Outputs will consist of a departmental 
presentation and research report.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Zahra Shakeri         

Rama Mohammed Alyoubi



TINYML, MOSQUITO CLASSIFICATION BASED ON 
AQUATIC SIGNALS ON MICROCONTROLLERS

TinyML, Mosquito Classification based on Aquatic signals on microcontrollers
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CORE-EMS: A REINFORCEMENT LEARNING
APPROACH FOR INTELLIGENT BUILDING
ENERGY MANAGEMENT

Commercial and residential buildings consume a significant share of global electricity.
Traditional rule-based HVAC schedules are static and seldom optimise for varyingoc-
cupancy or weather. We aim to learn an adaptive control policy with Deep Reinforce-
ment Learning (L) that minimises energy use while keeping indoor comfortwithin 
bounds. Our system should quickly adapt to unseen buildings or climates by transfer-
ring experiencelearned elsewhere.
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SAFA: A REAL-TIME EDGE AI VOICE
ASSISTANT FOR PILGRIMS USING RAG

SAFAA is a real-time edge AI voice assistant designed for pilgrims in highly crowded 
environments. The system implements a complete voice interaction pipeline: 
speech-to-text, retrieval using a RAG framework grounded in authenticated Islamic 
sources, and text-to-speech generation. Deployed on a Raspberry Pi for on-device 
processing, and ensures low-latency. This architecture combines edge deployment, 
multilingual support, and domain-specific trustworthiness to enhance the overall 
pilgrimage experience.
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EVALUATING BIAS AND SYCOPHANCY
IN CLINICAL LARGE LANGUAGE MODEL
SUMMARIES

Large language models (LLMs) have opened up new frontiers for reducing administra-
tive burdens in health systems. Healthcare institutions around the world have already 
begun piloting the use of automated scribes and other tools aimed at summarizing 
patients’ clinical records. Aside from these institutional endeavors, there is also 
evidence that independent care providers are increasingly utilizing large-language 
models to support care delivery, despite the lack of guidelines and oversight mecha-
nisms. In light of these recent trends, there is a critical need to better understand the 
prevalence, types, and impacts of bias that risk being perpetuated by LLMs. Social 
biases such as racial and gender stereotypes, as well as systematic discrepancies in 
clinical LLM summaries, pose a risk of exacerbating health disparities. Relatedly, biases 
may also stem from sycophancy, a phenomenon where LLMs generate outputs that 
reflect the user’s anticipated preferences or assumptions. The goal of this project is to 
evaluate the risk of social bias and the effects of sycophancy on several publicly-avail-
able LLMs, and summarise findings in a whitepaper or research report. To support 
these evaluations, we will use anonymized clinical notes from the MIMIC-IV dataset, 
which have already been annotated for patients’ language, race, and ethnicity.
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EVALUATING STATISTICAL AND MACHINE
LEARNING METHODS FOR FUTURE HEAT
STRESS DOWNSCALING IN SAUDI ARABIA

The built environment is sensitive to global warming and climate change, which are 
leading to increased cooling loads, dangerous heat waves, damaging flooding in 
cities, permafrost degradation, and other impacts. To model, quantify, and predict 
these impacts for engineering analysis requires “downscaling”, which maps available 
climate information (e.g. weather station data, model output) to the requirements of 
engineering (site specific information, design requirements), while accounting for 
incompatible sampling, errors in observations, and uncertainty. Downscaling is a work-
flow of data processing and model calibration against observations that is increasing-
ly informed by machine learning and modern data science. Over the last few years we 
have developed the UofT Climate Downscaling Workflow (UTCDW), a set of guides, 
software, and visuals to bring downscaling into engineering research and design, and 
piloted these tools during a Climate Impacts Hackathon in March, 2024. The SUDS 
scholars will improve the usability of and extend the data-science approaches in the 
UTCDW, with an emphasis on how to best use connections between climate fields like 
temperature and precipitation in our workflow, in particular to implement multvariate 
downscaling methods for climate extremes. The project will demonstrate how the 
UTCDW can effectively translate climate science knowledge and data into actionable 
information..
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An Open-Source Tool to Analyze Longitudinal Data without Geographic Harmonization
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BEYOND AUTOCOMPLETE: DESIGNING
COPILOTLENS TOWARDS TRANSPARENT
AND EXPLAINABLE AI CODING AGENTS

AI-powered code assistants are widely used to generate code completions, signifi-
cantly boosting developer productivity. However, these tools typically present sugges-
tions without explaining their rationale, leaving their decision-making process inscruta-
ble. This opacity hinders developers’ ability to critically evaluate the output, form accu-
rate mental models, and build calibrated trust in the system. To adess this, we intro-
duce COPILOTLENS, a novel interactive framework that reframes code completion 
from a simple suggestion into a transparent, explainable event. COPILOTLENS oper-
ates as an explanation layer that reveals the AI agent’s “thought process” through a 
dynamic two-level interface, surfacing everything from its reconstructed high-level 
plans to the specific codebase context influencing the code.
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V2N: DEEP LEARNING-BASED SYSTEM FOR
TRANSFORMING EDUCATIONAL VIDEOS INTO
INTERACTIVE JUPYTER NOTEBOOKS

YouTube is the world’s top destination for self-learning, yet it lacks the interactive struc-
ture needed for real understanding — users watch but rarely implement. Unlike struc-
tured courses that combine theory with hands-on practice through lab quizzes and 
notebooks, YouTube leaves learners passive. This idea proposes an AI-powered system 
that converts educational YouTube videos into Coursera-style Jupyter notebooks, 
complete with a summary, visual explanations, and interactive tasks like code comple-
tions and problem-solving exercises. By leveraging video and transcript understanding 
alongside content generation models, the system bridges the gap between passive 
watching and active learning — turning YouTube into a true learning platform.
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A team of students led by Ph.D. student Yu Wei and assistant Tong Qiu from the Spatial 
Ecology and Environmental Data Sciences (SEEDS) lab will utilize cutting-edge remote 
sensing technologies—including hyperspectral imagery and airborne Light Detection 
and Ranging (LiDAR)—combined with an advanced deep learning framework to 
enhance forest biodiversity monitoring. The students will identify key features benefi-
cial for species identification, develop an AI-based tree species classification model, 
and create an interactive map of forest species in an eastern hardwood. This project 
will establish a foundational dataset for large-scale assessments of forest biodiversity 
responses to climate change, providing crucial insights for effective conservation plan-
ning and management strategies in evolving ecosystems under rapid global change.
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GRC AGENT

This project aims to develop a corporate AI agent that functions as a full-time digital 
GRC assistant. In alignment with the Saudi’s vision and emphasis on empowering the 
country’s business infrastructure and establishing robust cybersecurity frameworks, 
we are building the GRC Agent, designed to provide 24/7 support for GRC specialists in 
any organization.The agent will:Answer GRC specialists questions in Arabic and 
English.Link specialist to relevant documents and tools based on their needs.Key tech-
nologies include Retrieval-Augmented Generation (RAG) for accessing required docu-
ments, and a Contextual Q&A system.
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TRACKING AQUATIC INSECT EMERGENCE 
USING MACHINE LEARNING

A team of students led by Hubbard Brook Experimental Forest researchers will devel-
op a machine learning approach to identify aquatic insects and contribute to a 
long-term ecological dataset being used to examine changing insect population 
dynamics. Students will use a set of existing images to train a supervised machine 
learning model to classify images of insects and, using additional climate, stream 
flow, stream chemistry, and stream algae data, create visualizations and communi-
cation tools for the Hubbard Brook Watershed Ecosystem Record (https://www.hb-
water.org). This project will support ongoing research focused on understanding the 
impacts of climate change, specifically warming winters, on aquatic insect popula-
tions and will create a helpful, time-saving insect identification workflow that may be 
disseminated to other aquatic ecology research groups.
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DEEP LEARNING APPROACHES TO IMPROVE
DRUG–TARGET BINDING AFFINITY
PREDICTION IN PRECISION ONCOLOGY

This study presents a benchmarking effort to evaluate and improve drug–target bind-
ing affinity (DTA) prediction models for precision oncology. We focus on graph-based 
deep learning approaches that represent drugs and proteins, with particular empha-
sis on the protein modeling component. To ensure fair evaluation, we address issues of 
information leakage across datasets and assess model robustness under distribution 
shifts. Our experiments systematically incorporate various forms of protein dynamics, 
including contact maps, embeddings from pre-trained protein language models, and 
conformational ensembles generated by structure prediction tools such as Alpha-
Fold2. We investigate the individual and combined effects of these dynamic features 
on model performance. By refining protein graph representations at both the node and 
edge levels, we aim to establish a strong baseline for DTA prediction tasks and provide 
insights into how structural dynamics enhance model generalization. Ultimately, our 
findings support the development of more reliable models for integration into person-
alized cancer therapy pipelines.
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LOW-COST MULTIMODAL PIPELINE
FOR CURBSIDE VEHICLE CO2 EMISSION
ESTIMATION

Car type and model can be identified by acoustic fingerprints. The project is about 
coupling audio-based AI model for car detection with CO2 sensors.
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A TEXTUAL ANALYSIS OF
AGRICULTURAL RESEARCH

Students will work at the intersection of data science, policy, and food systems to ana-
lyze critical agricultural research shaping the science of food, agriculture, and the envi-
ronment in the United States. Using natural language processing and machine learn-
ing, the team will explore federal grant records to uncover how agricultural research 
has adessed issues like food access, food systems innovations, and environmental 
stewardship over time. The team’s work will contribute to a grant proposal for the USDA 
and provide valuable tools for future researchers. This project is a unique opportunity to 
develop transferable data science skills while contributing to impactful research on 
pressing food system challenges.
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ENERGY TRANSITION DURING
ENERGY CRISIS

This project adesses the energy crisis in Cape Town, South Africa, where frequent 
power outages and infrastructure failures have led to inequitable energy access. 
Wealthier residents can afford solar installations, while low-income communities are 
left behind. My team and I aim to develop deep learning models to detect and classify 
different types of solar energy systems (solar panels, solar water heaters, and pool 
heaters) using high-resolution satellite imagery.The project utilizes image segmenta-
tion (U-Net) and object detection (YOLO) models to identify and locate solar installa-
tions across the city. With a dataset comprising over 2,800 satellite images and nearly 
20,000 annotated solar objects, my team and I are working to improve model accura-
cy, reduce false positives, and enable multiclass classification.
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ENHANCING ADVANCED DRIVER-ASSISTANCE
SYSTEMS (ADAS) PERCEPTION FOR
SAUDI ENVIRONMENTS

This project focuses on building an Advanced iver-Assistance Systems (ADAS) percep-
tion module specifically for Saudi Arabia's challenging weather conditions (dust 
storms, sun glare). It involves image enhancement, semantic segmentation, and 
lane-keeping..
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MAPPING EEG SIGNALS TO IMAGE
REPRESENTATIONS USING DEEP LEARNING.

An AI to help by scanning messages, detecting blackmail words, and tracing the IP 
adesses where the threats come from.
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AUTOMATIC SOCCER PENALTY DETECTION 
(TRAJECTORY OF BALL AND GOALKEEPER).

Detecting the trajectory of the soccer ball and goal keeper with their pose to predict 
whether the shot would cause a goal. From the collected data we can get statistics 
such as “Expected Goal on Target (xGOT)”. Furthermore, you can use similarity search 
from the detections to find similar penalty shots.
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BALL ACTION SPOTTING

We developed an AI-powered ball action spotting system that detects and classifies 12 
types of ball-related actions from broadcast football videos, pinpointing the exact 
timestamps of each event. Our model processes dense, untrimmed match footage to 
retrieve moments with specific semantic meaning — enabling faster highlight genera-
tion, real-time analytics, and advanced coaching insights without manual tagging.
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EVENT-RECOGNITION AND HIGHLIGHT
CLIPPING

This project aims to enhance the sports viewing experience by identifying and extract-
ing key moments from match videos. The system detects six events goals, penalties, 
fouls, shots on target, red and yellow cards, and direct free kicks. For each detected 
event, it retrieves short highlight clips, allowing viewers to instantly rewatch pivotal 
moments.Alongside these clips, it integrates a dynamic tracking mini-map that 
providesreal-time positional tracking of players and the ball, offering a tactical over-
view ofhow the play unfolded. This combination of precise highlight extraction andvi-
sualized tracking delivers an immersive and insightful way to analyze and enjoysports 
content.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

N/A

Abdulelah ali khalaf,Bader Ali Alshamrani,Hebah Omer 
Soleman, Khadijah Ali Abdullah Baothman,Omar Hejazi

8484



MULTI-TASK CONTRASTIVE LEARNING
FOR MULTIMODAL SOCCER FOUL RETRIEVAL

A Retrieval system that retrieves past foul verdicts to help referees make a decision on 
a similar present one

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

N/A

Ahmad Adnan M Sait,iyas Mohammed Abdulhammid 
Baroud, Mazen Abdulrahim M Albalawi, Mohammed Mustafa 
Omar B,Rayan Ayman M Ghabashi

8585



REAL-TIME ANALYTICS

We would like to share our proposed project idea: Real-Time Analytics for sports 
matches, focusing on live tracking and visual insights .

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

N/A

Asma Abdulsamad Saleh Mahdi,bin Mannie, Norah 
Waleed,haifa Musnad Hamoud Althobaiti
                            

8686



JARIR RECOMMENDATION
SYSTEMS

Collaborative project between KAUST Academy and Jarir Bookstore to develop 
an AI-Driven recommendation system tailored for the needs of small- and medi-
um-sized business clients.

ARTIFICIAL INTELLIGENCE PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Tanveer Hussain

Fawaz Abdullah Al-Ghamdi, Mohammad Hamed Alharbi,  
Mohammed Rashid Alharbi, Yazan Abdullah Alkamal, Sattam 
Jared Altuuaim

8787



88



Bioinformatics
Specialization

89



Lama Khalid Albishri

Cambridge - KAUST- Bioinformatics
Summer Program

Umm Al-Qura University

Mohammed Qadi

University of Toronto - Summer
Internship - Bioinformatics

King Abdulaziz University

Marwan  Mualla Ali
Aljohani

Cambridge - KAUST- Bioinformatics
Summer Program

King Abdulaziz University

Fatima Abduljabar
Alhelal

Cambridge - KAUST- Bioinformatics
Summer Program

Imam Abdulrahman bin

Faisal University

Fatima Essa Alzahrani

Cambridge - KAUST-
Bioinformatics Summer Program

King Abdulaziz University

Taif Bandr Alharbi

University of Toronto - Summer
Internship - Bioinformatics

University of Jeddah

University of Toronto - Summer
Internship - Bioinformatics

Mohammed Khaled
Shafeey

King Abdulaziz University

Maha Alsuhaymi

University of Toronto - Summer
Internship - Bioinformatics

Taibah University

Raghad Said Algarni

Cambridge - KAUST- Bioinformatics
Summer Program

King Fahd University of

Petroleum and Minerals

Suhaib Amer Alghamdi

Cambridge - KAUST- Bioinformatics
Summer Program

Rahaf Ahmed Alsahafi

Cambridge - KAUST- Bioinformatics
Summer Program

King Abdulaziz University

Lamis Saeed Alghamdi

Cambridge - KAUST-
Bioinformatics Summer Program

King Abdulaziz University

Amjad Albawardi

University of Toronto - Summer
Internship - Bioinformatics

King Saud bin Abdulaziz

University for Health Sciences

King Abdulaziz University

Khulud Theyab Alharbi

Cambridge - KAUST- Bioinformatics
Summer Program

University of Jeddah

Saad Khalid A Aldawsari

Cambridge - KAUST- Bioinformatics
Summer Program

University of Tabuk

Balqees Abbas
Mohmmed Yamani

Cambridge - KAUST-
Bioinformatics Summer Program

Umm Al-Qura University

Wateen Ali Alshawi

Cambridge - KAUST- Bioinformatics
Summer Program

King Saud bin Abdulaziz

University for Health Sciences

Abdullah Mohammed
R. Alahmadi 

Cambridge - KAUST- Bioinformatics
Summer Program

King Abdulaziz University

Shaden Abdulaziz
Almohawwes 

Cambridge - KAUST- Bioinformatics
Summer Program

Qassim University

Rahaf Hashim Kassar

Cambridge - KAUST- Bioinformatics
Summer Program

Umm Al-Qura University

University of Toronto - Summer
Internship - Bioinformatics

Ali Hani Alsaad

King Fahd University of

Petroleum and Minerals

Aljori Ahmed Alsheraimi 

Cambridge - KAUST- Bioinformatics
Summer Program

Atheer Abdullah
Alwuthaynani

University of Toronto - Summer
Internship - Bioinformatics

King Abdulaziz University

King Abdulaziz University

Khalid Mohammed
Alnashri

Cambridge - KAUST-
Bioinformatics Summer Program

Cambridge - KAUST- Bioinformatics
Summer Program

Afnan Abdullah
Abdulwahab

Jeddah International College

King Saud University

Shouq Esam Kaaki

Cambridge - KAUST- Bioinformatics
Summer Program

King Abdulaziz University

KAUST ACADEMY   2 0 2 5 BIOINFORMATICS PROGRAM

9090



BEYOND SWABS: A MORTALITY-ANCHORED
METHOD  TO ESTIMATE TRUE COVID-19
INFECTIONS

This project estimates how many coronavirus disease 2019 (COVID-19) infections were 
missed by relying on deaths rather than reported cases. I combine age-specific infec-
tion fatality risk (IFR) estimates from Ward et al. with each country’s age structure to 
create age-standardized, era-specific IFRs.Weekly case fatality rate (CFR) values are 
computed from reported deaths and cases (no lag). I then infer a detection fraction (≈ 
IFR ÷ CFR) and implied infections (deaths ÷ IFR) for the United Kingdom, Italy, South 
Korea, and Saudi Arabia. Results show low detection early, but improving over time, with 
clear uncertainty.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

N/A

Lamis Saeed Alghamdi

BIOINFORMATICS PROGRAM

9191



CO-HOUSING ACCELERATES EXCHANGE OF
AGE-LINKED GUT MICROBIOTA WITH
SYNCHRONIZED GENUS-LEVEL RESPONSES

This project investigated the exchange of gut microbiota between young and aged 
mice through co-housing. By analyzing microbial composition at the genus level, we 
observed that specific taxa were transferred in both directions (young-to-aged and 
aged-to-young), including beneficial bacteria and taxa with context-dependent 
effects. These findings highlight how co-housing accelerates age-linked microbiota 
exchange and may provide insights into microbiome-based strategies for improving 
health across generations.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Lajos Kalmar, Puspendu Sardar 

Fatima Abduljabar Alhelal

BIOINFORMATICS PROGRAM

9292



CORRELATION BETWEEN EMBRYO
DEVELOPMENT OF C. ELEGABS AND TIME
USING BULK AND SINGLE CELL RNA SEQ

Looking into two RNA-Seq datasets for the C. Elegans to find if there is a relationship 
between the stages of embryo development found in the bulk dataset. And clusters of 
cells categorized by time and anatomy found in the Single Cell dataset

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Hugo Tavares, Andries   

Suhaib Amer Alghamdi, Khalid Mohammed Alnashri

BIOINFORMATICS PROGRAM

9393



Variation in gene expression underpins variation in organismal traits and diversity. 
Therefore, understanding how gene expression evolves will allow us to better under-
stand the mechanisms of evolutionary change. The strength and form of selection on 
gene expression and its role in evolution is difficult to estimate, however, because of the 
high dimensional and highly correlated nature of gene expression data. In this project 
the SUDS scholar will estimate selection on gene expression traits and compare the 
results from different methods that are commonly used to study selection on gene 
expression.

KAUST ACADEMY   2 0 2 5

DIFFERENTIALLY ENRICHED NEURAL
BIOLOGICAL PROCESSES BETWEEN L1 AND
L4 IN CAENORHABDITIS ELEGANS

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Thomas Krueger 

Balqees Abbas Mohmmed Yamani

9494



DOES CROSS-BORDER TRANSMISSION
CONTRIBUTE TO THE DEVELOPMENT OF 
DRUG RESISTANCE IN TUBERCULOSIS
(TB) IN SOUTHERN AFRICA?

This project investigated the transmission of drug-resistant tuberculosis between 
Botswana and Namibia using whole-genome sequencing. By analyzing genomic data 
from over 300 bacterial isolates, we identified clear evidence of cross-border trans-
mission events involving multidrug-resistant strains. The key biological finding is that 
while drug resistance has emerged multiple times independently (polyphyletic), it is 
also potentially spread through cross-border chains.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Dr. Andries Van Tonder

Lama Khalid Albishri

BIOINFORMATICS PROGRAM

9595



EPIGENETIC AGE ACCELERATION AS
A MARKER OF CYSTIC FIBROSIS SEVERITY

Investigate association of epigenetic age acceleration (epigenetic age - chronological 
age) with cystic fibrosis severity including CFTR genotype, measures of pancreatic 
function, age of chronic infection with Pseudomonas aeruginosa, age of diabetes 
onset, sweat chloride levels and lung function.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Lisa Strug                    

 Amjad Albawardi

BIOINFORMATICS PROGRAM

9696



ESTIMATING SELECTION ON
GENE EXPRESSION

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Jacqueline Sztepanacz                  

Mohammed Khaled Shafeey

The research aims to gain a deeper understanding of the stages of nervous system 
development in C. elegans through protein expression analysis and to elucidate the 
differences between the first and fourth stages. Proteins were normalized, clustered, 
and examined for differential expression. Gene Ontology enrichment revealed that 
nervous system biological processes are highly enriched at L1, consistent with the early 
waves of neurogenesis. These findings offer a proteomic viewpoint on C. elegans 
nervous system development.

9797



ESTIMATING THE INCIDENCE AND SEVERITY
OF OVARIAN HYPERSTIMULATION SYNDROME
(OHSS) AFTER SOLITARY GONADOTROPIN-
RELEASING HORMONE AGONIST (GNRH-A)
TRIGGER

Assisted reproductive technology (ART) refers to any fertility treatment in which 
oocytes (eggs) or embryos (fertilized eggs) are manipulated in a laboratory. The first 
step of ART is controlled ovarian stimulation (COS), which involves daily injections that 
stimulate the growth of multiple ovarian follicles. Eggs are then retrieved from these 
follicles. Predicting a patient’s response to COS is challenging. Ovarian reserve markers 
such as antral follicle count (AFC) and serum antimüllerian hormone (AMH) are good, 
but not perfect, predictors of oocyte yield. For example, a patient with a high AFC or 
AMH may have poor COS response, whereas a different patient with the same AFC or 
AMH might have a robust COS response. Follicular Output RaTe (FORT) has been 
proposed as a solution to this problem. The FORT score is calcuated by dividing the 
preovulatory follicular count (follicles measuring 16-22 mm) by AFC and multiplying by 
100. Previous studies have demonstrated an association between FORT and mature 
oocyte yield; however, these data have been generated from young egg donors or 
patients undergoing in vitro fertilization. The current project aims to investigate the 
utility of FORT scores in women undergoing COS for urgent fertility preservation due 
cancer or other medical indications.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

 Pereira Nigel        

Taif Bandr Alharbi

BIOINFORMATICS PROGRAM

9898



GENE EXPRESSION DYNAMICS REVEAL
DEVELOPMENTAL PROCESSES

Embryogenesis in C. elegans is driven by stage-specific changes in gene expression 
over time. This project aims to explore how transcriptional programs shift during devel-
opment using time-course bulk RNA-seq. Through differential expression testing and 
clustering, we identified over 8,000 genes with dynamic expression patterns. Gene 
Ontology analysis showed that each gene cluster is enriched in distinct biological 
processes—such as cell division, differentiation, and tissue development—highlighting 
how coordinated gene programs drive the embryo through successive developmental 
stages.

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Hugo Tavares 

Afnan Abdullah Abdulwahab

KAUST ACADEMY   2 0 2 5 BIOINFORMATICS PROGRAM

9999



GENE MAPPING OF PROTEINS ASSOCIATED
WITH RECESSIVE DYSTROPHIC 
EPIDERMOLYSIS BULLOSA (RDEB) IN THE
CONTEXT OF CUTANEOUS SQUAMOUS
CELL CARCINOMA

Multi-omics approach integrating proteomics with single-cell gene expression

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

N/A

Aljori Ahmed Alsheraimi

BIOINFORMATICS PROGRAM

100100



DEEP LEARNING-BASED MULTI-ORGANELLE
SEGMENTATION IN HUMAN LIVER
ELECTRON MICROSCOPY IMAGES

Electron microscopy (EM) enables the high-resolution visualization of liver hepatocyte 
organelles; however, manual segmentation is time-consuming and requires 
specialized expertise. This project developed a deep learning pipeline using a 2D 
nnU-Net for multi-organelle segmentation of mitochondria, nuclei, endoplasmic 
reticulum (ER), lipid droplets, and cell boundaries, based on manually annotated 
datasets prepared with expert guidance. Evaluation across independent test images 
revealed organelle-specific performance: lipid droplets achieved the highest accuracy 
(Dice ≈ 0.81), nuclei moderate (≈ 0.70), mitochondria variable (≈ 0.62), and the ER the 
lowest (≈ 0.18), due to its structural complexity. These results demonstrate that limited 
high-quality annotations can effectively train deep learning models, establishing a 
scalable workflow for large-scale EM analysis and future 3D organelle modeling.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Gary Bader 

Atheer Abdullah Alwuthaynani

BIOINFORMATICS PROGRAM

101101



HOW DOES GENE EXPRESSION IN DIFFERENT
BRAIN CELL TYPES RELATE TO PROXIMITY
TO AMYLOID PLAQUES IN ALZHEIMER’S
MOUSE MODEL?

Widespread deposition of extracellular amyloid-β (Aβ) plaques are the neuropatholog-
ic hallmarks of Alzheimer's disease . Studying different cells surrounding Aβ plaques 
can reveal molecular pathways driving their reactive states and provide insights into 
how histopathological hallmarks contribute to neurodegeneration. The aim of this 
project is to understand the cells interactions and whether specific genes are different-
ly expressed near Aβ plaques.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Lajos Kalmar          

 Rahaf Ahmed Alsahafi

BIOINFORMATICS PROGRAM

102102



IAQ DATA ANALYSIS USING PHYSICS
BASED MACHINE LEARNING

People spend nearly 90% of their time indoors, where they are exposed to various 
airborne contaminants. Indoor air quality (IAQ) has a substantial impact on human 
health and comfort. However, understanding and analyzing IAQ in diverse indoor envi-
ronments remains challenging despite the well-established principles of mass transfer 
and fluid dynamics and various low-cost sensing technologies. This is due to the 
difficulty of collecting key information, such as contaminant generation rate, degree of 
air mixing, airflow patterns between spaces, etc.This project aims to develop a method 
for analyzing time series IAQ data using physics-informed machine learning (ML). The 
method will incorporate mass balance equations, represented by ordinary differential 
equations, as physical knowledge. A set of probabilistic ML models, regulated by 
domain knowledge, will adess the imperfection of the mass balance equations and the 
impact of missing key information. Probabilistic programming will serve as the overar-
ching framework to integrate all the model components. The student will work with 
Jeffrey Siegel (CIVMIN, IAQ expert) and Seungjae Lee (CIVMIN, ML expert in building 
science). Indoor air quality data collected from multiple homes and other indoor envi-
ronments will be used to test the developed method.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Seungjae Lee

Mohammed Qadi

BIOINFORMATICS PROGRAM

103103



IDENTIFYING DIFFERENTIALLY EXPRESSED
GENES SHARED BETWEEN PROGRESSIVE TYPES
OF MULTIPLE SCLEROSIS TO UNCOVER
DRIVERS OF DISEASE PROGRESSION

This project aims to identify differentially expressed genes shared between the 
progressive forms of Multiple Sclerosis (MS); Primary Progressive MS (PPMS) and 
Secondary Progressive MS (SPMS) to better understand the molecular mechanisms 
driving disease progression. A bulk RNA-seq transcriptomic analysis was conducted 
using publicly available brain tissue data (GEO accession: GSE290552). The data were 
analyzed using DESeq2, with pairwise comparisons between MS subtypes. Venn 
diagrams were used to identify and visualize genes uniquely shared between the 
progressive types. To further interpret the biological relevance of these findings, a 
literature review was conducted to investigate the potential roles of the identified 
genes in the context of Multiple Sclerosis.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Hugo Tavares, Andries J. van Tonder                 

Saad Khalid A Aldawsari

BIOINFORMATICS PROGRAM

104104



INTEGRATIVE ANALYSIS OF GUT MICROBIOME 
COMPOSITION AND DIVERSITY TO CHARACTERIZE 
AGING-ASSOCIATED CHANGES IN MICE

This project aim to investigate how aging shapes the gut microbiome in mice. By com-
paring microbial communities across different life stages, we observed clear shifts in 
both composition and functional potential. Predicted functional analyses further 
revealed age-related patterns in metabolic pathways, highlighting how microbial 
diversity and functions are linked to host health during aging.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Lajos Kalmar  

Rahaf Hashim Kassar

BIOINFORMATICS PROGRAM

105105



INVESTIGATING TRANSPORT,
MECHANOTRANSDUCTION, AND 
ANGIOGENESIS PATHWAYS IN
SYNCYTIOTROPHOBLAST CELLS: 
A LITERATURE-BASED NETWORK
ANALYSIS OF BIOMARKERS.

We are conducting a literature-based network analysis to investigate key biomarkers involved 
in mechanotransduction, transport, and angiogenesis in syncytiotrophoblast cells, with a 
particular focus on the BeWo cell line. Studies published between 2015 and 2025 were reviewed 
to compile a comprehensive list of relevant biomarkers. A pathway enrichment analysis is 
currently being performed to identify shared biological pathways associated with the identi-
fied biomarkers and their genes. These results will be visualized through an enrichment map, 
highlighting functional relationships across the three biological processes and enabling the 
identification of cross-category pathway overlaps. All biomarkers are being integrated into a 
protein-protein interaction (PPI) network. Mechanotransduction pathways are categorized into 
differential pressure, shear stress, and tensile stress. Additional interactions between biomark-
ers related to angiogenesis and transport are also being analyzed. The complete network will 
be visualized in a 2D graph, with key metrics such as degree, centrality, and clustering coeffi-
cient calculated to assess biomarker significance. This project provides a comprehensive, 
up-to-date network-level summary of mechanotransduction, transport, and angiogenesis 
biomarkers in syncytiotrophoblast cells and offers insights into the interconnectivity of findings 
across recent studies.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Hagar Labouta     

Ali Hani Alsaad

BIOINFORMATICS PROGRAM

106106



INVESTIGATING VARIABLE NUMBER
TANDEM REPEATS (VNTRS ) 
OVERLAPPING CODING REGIONS IN
THE GENOME

This project will identify Variable Number Tandem Repeats (VNTRs) that overlap 
protein-coding regions of the genome, with a focus on a region of chromosome 5 
linked to cystic fibrosis (CF) lung disease. Using the adotto repeat catalog (v0.0.2) and 
the MANE release 1.0 (Matched Annotation from NCBI and EMBL-EBI) database, we 
aim to find VNTRs that may disrupt splicing or protein sequences. The goal is to 
discover VNTRs that could explain genetic signals seen in CF GWAS studies and 
improve our understanding of variation in disease severity.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Lisa Strug              

Maha Alsuhaymi

BIOINFORMATICS PROGRAM

107107



IS GENE EXPRESSION IN GLIAL CELL
ALTERED IN AUTISM SPECTRUM DISORDER

Its a single rna sequence from postpartum brain tissue, i uses R studio to analyze the 
data of 95 thousands of cells total of autism and control

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Hugo and chandra 

Wateen Ali Alshawi

BIOINFORMATICS PROGRAM

108108



PRIORITIZATION OF TRANSCRIPTION
FACTORS IDENTIFIES BIOMARKERS 
OF RADIORESISTANCE ACROSS MULTIPLE
CANCERS

Radioresistance is a major challenge in cancer therapy, reducing the effectiveness of 
radiation treatment across diverse tumor types. To uncover key regulators of this 
process, I analyzed proteomic data from radiation exposed cells and prioritized tran-
scription factors based on their significant target networks. Using statistical ranking 
and functional enrichment, I identified potential biomarkers of radioresistance that 
may guide personalized therapeutic strategies across multiple cancers.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Hugo  

Khulud Theyab Alharbi

BIOINFORMATICS PROGRAM

109109



PROTEOMIC INSIGHTS INTO PROTEIN
EXPRESSION DYNAMICS DURING C. ELEGANS
LARVAL DEVELOPMENT

This study investigates protein expression dynamics in Caenorhabditis elegans during 
larval development, focusing on early (L1) and late (L4) stages. Proteomic analysis iden-
tified 244 proteins with significant expression changes out of 4,130 analyzed, revealing 
distinct patterns of upregulation and downregulation. Bioinformatics analyses, includ-
ing clustering and protein interaction networks, highlighted stage-specific proteins: 
ACN-1, which peaks at L4 and is linked to enzymatic activity and molting, and AIN-1, 
which peaks at L1 and plays a key role in developmental timing and regulation. These 
findings provide insights into the biological processes underlying larval growth and 
differentiation.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Dr. Hugo Tavares  

Raghad Said Algarni

BIOINFORMATICS PROGRAM

110110



PUBERTY-DRIVEN GENE EXPRESSION
SHIFTS IN AUTISM

This research explores how puberty influences gene expression in children with Autism 
Spectrum Disorder (ASD), with a focus on the roles of steroid hormones and immune 
pathways. Using RNA-seq expression data (GSE221645) from whole blood samples, the 
study compares ASD children to their unaffected siblings both before and after puber-
ty.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Dr. Hugo Tavares            

Fatima Essa Alzahrani

BIOINFORMATICS PROGRAM

111111



SINGLE-CELL ANALYSIS OF HUMAN GLIOMA 
AND IMMUNE CELLS IDENTIFIES S100A6 AS A 
NOVEL IMMUNOTHERAPY TARGET

Looking through S100 genes family for an immune therapy target to Glioblastoma

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Dr. Hugo Tavares 

Abdullah Mohammed R. Alahmadi

BIOINFORMATICS PROGRAM

112112



STAGE-SPECIFIC PROTEOMIC SIGNATURES
AND GRADUAL EXPRESSION 
WAVES IN C. ELEGANS DEVELOPMENT

This project involved a comprehensive bioinformatic re-analysis of a public proteomics 
dataset to characterize protein expression dynamics across C. elegans larval stages 
(L1-L4). Key findings include the identification of stage-specific protein markers, with L1 
enriched for metabolic processes and L4 for reproductive functions, and the discovery 
of gradual temporal expression trends. The study provides a high-resolution proteomic 
map and a reproducible workflow for investigating developmental biology. Under-
standing these protein expression patterns in C. elegans provides a model for studying 
similar processes in humans, offering potential insights into diseases like cancer where 
disrupted protein expression plays a critical role.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Dr. Hugo Tavares - Dr. Thomas Krueger Dr Andries van Tonder    

Marwan Mualla Ali Aljohani

BIOINFORMATICS PROGRAM

113113



THERAPEUTIC TARGETS IN OVARIAN
CANCER: PROLIFERATIVE (C1) VS
DIFFERENTIATED (C4) SUBTYPES

This project explored proteomic differences between the proliferative (C1) and differen-
tiated (C4) subtypes of high-grade serous ovarian carcinoma using CPTAC datasets. By 
applying PCA, heatmaps, and differential expression analysis with limma, we identified 
subtype-specific proteins and pathways. Enrichment analysis revealed that C1 tumors 
are enriched in ribosomal and DNA replication proteins, while C4 tumors show detoxifi-
cation and immune-related processes. Finally, drug–target mapping highlighted poten-
tial therapeutic opportunities, suggesting that C1 and C4 may require different treat-
ment strategies. This work emphasizes the importance of proteomics in guiding 
personalized therapy for ovarian cancer

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Dr. Lajos Kalma

Shaden Abdulaziz Almohawwes

BIOINFORMATICS PROGRAM

114114



UNVEILING ALTERNATIVE SPLICING
ISOFORMS AS CANDIDATE BIOMARKERS 
FOR THE DIAGNOSIS OF MAJOR
DEPRESSIVE DISORDER

This project investigated alternative splicing isoforms as candidate biomarkers for 
Major Depressive Disorder (MDD). Peripheral blood RNA from MDD patients and 
controls was analyzed using the nf-core/rnasplice pipeline, with splicing events quan-
tified by rMATS v2.10. Isoforms were first filtered based on false discovery rate (FDR) 
and percent spliced-in (PSI), using read counts only as a minimum threshold to ensure 
reliability. Differential analysis revealed that skipped exons were the most abundant 
significant events, while retained introns were enriched in DNA repair–related 
genes.Since no single isoform fully separated cases from controls, a LASSO-regular-
ized logistic regression model (glmnet) was applied to identify a diagnostic multi-iso-
form panel. Enrichment of glmnet-selected features highlighted pathways involved in 
apoptosis, telomere maintenance, synaptic development and plasticity, cell cycle 
regulation, and neuronal survival, all processes previously implicated in MDD patho-
physiology.The purpose of this trial is to establish whether splicing-derived isoform 
panels can serve as objective biomarkers for MDD diagnosis, to be used alongside the 
DSM-IV framework after confirmation in clinical trials. By improving diagnostic accu-
racy, this approach also aims to address the likelihood that depression represents a 
spectrum of molecular subtypes, an idea supported by contradictory findings in the 
literature on disease mechanisms.

BIOINFORMATICS PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Hugo Tavares, Andries van Tonder

Shouq Esam Kaaki

115115
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Cybersecurity
Specialization

117



Ammar Abdullah
Mohammed Abu Khamis

Jeddah International College

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Manaf Muhammad bin
Ali Hussein

Duke University - Summer Internship
- Cyber Security

Jood Hamad bin Abdullah
Alolayan

Duke University - Summer Internship -
Cyber Security

Khalid Ahmed bin
Abdulaziz bin Awad

King Saud University

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Omar Ahmed Barasheed

Cyber Security Summer school -
King Abdullah University of Science
and Technology

King Fahd University of

Petroleum and Minerals

Mohammed Kamil bin
Mahdi AlMneian

Cyber Security Summer school -
King Abdullah University of Science
and Technology

King Fahd University of

Petroleum and Minerals

Abdulaziz Mohammed
bin Abdullah Al-Ghamdi

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Jeddah University 

Ghadah Saeed bin Jaber
Alghamdi 

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Imam Abdulrahman bin

Faisal University

Hams Mohammed Bin
Atiq Almansori

Duke University - Summer Internship
- Cyber Security

Imam Abdulrahman bin

Faisal University

Imam Abdulrahman bin

Faisal University

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Lama Nasser Fayez
Al-Asmari

Abdulaziz Amer bin
Abdulaziz Al-Mubayedh

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Imam Abdulrahman bin

Faisal University

Ridha Ali bin Mohammed
Alboshafia

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Imam Abdulrahman bin

Faisal University

Zahra Abdullah bin
Ahmed Al Salili

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Imam Abdulrahman bin

Faisal University

Taif Malfi Bulaid Al -
Mutairi

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Imam Mohammad Ibn Saud Islamic

University

Saudi Electronic University

Hatem Hassan Ali
AlShudayed

Cyber Security Summer school -
King Abdullah University of Science
and Technology

King Saud University

Lama Khaled Abdullah
Al-Bishi

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Jeddah University

Khalid Thamir bin
Abdulaziz Farsi

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Jeddah University

Faris Muslim Marzouq
Al-Ruhaily

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Islamic University of Madinah

Abdullah Abed J Alharbi

Cyber Security Summer school -
King Abdullah University of Science
and Technology

King AbdulAziz University
Qassim University

Osama Abdulrahman
Alhazmi

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Islamic University of Madinah

Abdulaziz Hatim
Abdulaziz Almogren

Cyber Security Summer school -
King Abdullah University of Science
and Technology

King AbdulAziz University

Obai Ahmed Omar
Al-Haidari

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Taibah University

Dyaa Fawaz Hamza
Malibari

Duke University - Summer Internship
- Cyber Security

Jeddah University

Sultan Ahmed Saleh
Bazhaer

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Jeddah University

Wasayef Mansour
Mohammed Al-Diyabi

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Jeddah University

Aram Nawaf
Mohammed Al-Harbi

Cyber Security Summer school -
King Abdullah University of Science
and Technology

University of Prince Mugrin

Abdulrahman Hussain
Ali Alghamdi

Cyber Security Summer school -
King Abdullah University of Science
and Technology

King Fahd University of

Petroleum and Minerals

Majed Ghayeb Suayr
Almutairi

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Jubail Industrial College

Meshal Mohammed
Dhafer Algahtani

Cyber Security Summer school -
King Abdullah University of Science
and Technology

King AbdulAziz University

Abdulrahman Khalid
Ali Al-Awam

Cyber Security Summer school -
King Abdullah University of Science
and Technology

King Saud University
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Abdulaziz Fahad Jarallah
Al-Harthi

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Essam Khaled Sharaf
Al-Otaibi

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Imam Abdulrahman bin

Faisal University

Ahmed Sadiq bin
Ahmed Al-Ghannam

Duke University - Summer Internship
- Cyber Security

Imam Abdulrahman bin

Faisal University

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Nawaf Abdullah bin
Hamoud Al-Otaibi

Jeddah University

Sultanh Sami Saleh
Al-Diab

Duke University - Summer Internship
- Cyber Security

Jeddah University

Faris Saud bin Dakhil
Allah Almutairi

Duke University - Summer Internship
- Cyber Security

King Faisal University

Misk Almomen

Cyber Security Summer school -
King Abdullah University of Science
and Technology

University of California, Berkeley

Ali Zuwayyid Ali Alsulaymi

Duke University - Summer Internship
- Cyber Security

King Saud University

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Mohammed Abdulrahim
Alghamdi 

The Pennsylvania State University 

Hadeel Abdullah
Abdulrahman bin Jassas

Cyber Security Summer school -
King Abdullah University of Science
and Technology

King Saud University

Al-Jasser Khadir
Mohammed Al-Ghamdi

Cyber Security Summer school -
King Abdullah University of Science
and Technology

King AbdulAziz University

Mohammed Mansour
Mohammed Alsafari

Cyber Security Summer school -
King Abdullah University of Science
and Technology

King AbdulAziz University

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Aseel Bandar Nasser
Almodara

Princess Nourah Bint Abdul

Rahman University

Meshari Abdulrahman
bin Ibrahim Alsughayyir

Duke University - Summer Internship
- Cyber Security

King Saud University King AbdulAziz University

Mohammed Albahhar

Cyber Security Summer school -
King Abdullah University of Science
and Technology

University of Texas at Austin

Cyber Security Summer school - King
Abdullah University of Science and
Technology

Sarah Ibrahim Saad
Al-Sulami

Umm Al-Qura University

Ramah Ahmed Saeed
Al-Guthmi

Duke University - Summer Internship
- Cyber Security

King AbdulAziz University

Abdulrahman Mousa
Lafi Al-Ahmadi

Cyber Security Summer school -
King Abdullah University of Science
and Technology

King AbdulAziz University

Abdullah Mohammed
Ali Al-Asmari

Cyber Security Summer school -
King Abdullah University of Science
and Technology

King Saud University

Duke University - Summer Internship
- Cyber Security

Dalia Saeed Faiz
Al-Asmari

Imam Mohammad Ibn Saud

Islamic University
Cyber Security Summer school -
King Abdullah University of Science
and Technology

Shaden Almodhy

University of Illinois at Urbana-

Champaign

Duke University - Summer Internship
- Cyber Security

Mohammed Saad
Ali Al-Quraini

King Fahd University of

Petroleum and Minerals

Hanin Atiah bin
Hamdan Al-Harbi

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Taibah University

Hussain Mohammed
Hussain Al-Shdaied

Cyber Security Summer school -
King Abdullah University of Science
and Technology

Jeddah University 

Fahad Hamoud
Mohammed Al-Athel

Duke University - Summer Internship
- Cyber Security

King Fahd University of

Petroleum and Minerals

Shouq Miq'ad Abdullah
Al-Otaibi

Duke University - Summer Internship
- Cyber Security

King Saud University

Razan Faris bin
Abdulrahman Almalki

Duke University - Summer Internship
- Cyber Security

Umm Al-Qura University

Raghad Yousef Lafi
Al-Harbi

Duke University - Summer Internship
- Cyber Security

Princess Nourah Bint Abdul

Rahman University
Cyber Security Summer school -
King Abdullah University of Science
and Technology

Rahaf Aldalbahi

University of California,

Los Angeles
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A GOVERNANCE, RISK, AMD COMPLIANCE
(GRC) ASSESSMENT SYSTEM TAILORED FOR
SMALL SCALE BYSINESSES IN SAUDI ARABIA

Build an automated cyber risk assessment tool tailored for small businesses. It scans 
externally exposed assets (domains, IPs), checks common misconfigurations (e.g., 
SPF/DKIM, open ports), and generates a simple risk report with remediation steps.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Ali Hassan & Mahmoud Ellouh    

Hatem Hassan Ali AlShudayed,Khalid Ahmed bin Abdulaziz 
bin Awad, Abdullah Mohammed Ali Al-Asmari, Abdulrahman 
Khalid Ali Al-Awam
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AI-DRIVEN SIEM AND SOAR
INTEGRATION FOR ENHANCED CYBER
DEFENSE AND AUTOMATION

This project focuses on enhancing cybersecurity operations by implementing and 
integrating Security Information and Event Management (SIEM) systems with Security 
Orchestration, Automation, and Response (SOAR) platforms, leveraging Artificial Intelli-
gence (AI) for improved threat detection and response. 
The project aims to explore how AI-driven analytics can help automate incident detec-
tion, investigation, and response processes, reducing manual intervention and speed-
ing up response times.
Key components of the project include:
1. SIEM Integration: Streamlining real-time monitoring and analysis of security events 
from various data sources (Applications logs, Firewall logs, WAF, system logs, etc.) to 
identify potential threats.
2. SOAR Implementation: Automating incident response workflows, including alert 
triage, investigation, and mitigation, through predefined playbooks and AI assis-
tance.
3. AI/ML Integration: Applying machine learning techniques to analyze large datasets 
for anomalous patterns, identify emerging threats, and suggest corrective actions.
4. Automation: Developing automated workflows to reduce response time and 
enhance operational efficiency in handling cybersecurity incidents. This project will 
allow you to gain hands-on experience with advanced cybersecurity tools and 

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Ali Hassan & Mahmoud Ellouh  

Al-Jasser Khadir Mohammed Al-Ghamdi,Mohammed 
Mansour Mohammed Alsafari,Sultan Ahmed Saleh Bazhaer
 Abdulaziz Fahad Jarallah Al-Harthi, Ammar Abdullah 
Mohammed Abu Khamis
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AI-POWERED VULNERABILITY SCANNER FOR
E-COMMERCE ANDROID APPLICATIONS

This project focuses on utilizing Artificial Intelligence (AI) to strengthen the security 
posture of Jarir e-commerce website and its associated mobile application. 
The project will explore AI-driven solutions for threat detection, vulnerability assess-
ment, and continuous monitoring to identify and mitigate risks in real-time. Additionally, 
AI will be used to review and optimize both the website and mobile app for security, 
performance, and user experience.
Key objectives include:

1. AI for Threat Detection: Implementing machine learning algorithms to analyze user 
behaviors, traffic patterns, and interactions to identify anomalous activities such as 
fraud, data breaches, and bot attacks.
2. Vulnerability Scanning: Using AI-powered tools to scan for security vulnerabilities 
on the website and mobile app code, identifying common issues and insecure APIs.
3. Automated Penetration Testing: Leveraging AI to perform automated penetration 
testing, simulating real-world cyberattacks on the e-commerce platform to identify 
weaknesses and suggest corrective actions.
4. Real-Time Risk Monitoring: Deploying AI-based solutions for real-time monitoring, 
alerting on suspicious activity, and quickly responding to potential threats.
5. Mobile App Security Optimization: Utilizing AI to analyze and enhance mobile app 
security, ensuring data protection, secure authentication, and adherence to best 
practices for mobile security.
This project provides an opportunity to work with cutting-edge AI tools, gain 
hands-on experience in securing e-commerce platforms, and contribute to the devel-
opment of robust, future-proof security strategies for both websites and mobile appli-
cations.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Ali Hassan & Mahmoud Ellouh

Lama Nasser Fayez Al-Asmari,Aseel Bandar Nasser Almoda-
ra,Hadeel Abdullah Abdulrahman bin Jassas, Ghadah Saeed 
bin Jaber Alghamdi, Zahraa Abdullah bin Ahmed Al-Sulaili
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BEHAVIORAL-BASED INSIDER THREAT
DETECTION IN A ZERO TRUST CLOUD
NETWORK

Build a simulated corporate network that implements zero trust principles, including 
microsegmentation, strong authentication, and least-privilege access. Test the envi-
ronment with simulated internal and external threats.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Ali Hassan & Mahmoud Ellouh

 Lama Khaled Abdullah Al-Bishi,Wasayef Mansour Moham-
med Al-Diyabi,Sarah Ibrahim Saad Al-Sulami, Hanin Atiah bin 
Hamdan Al-Harbi, Aram Nawaf Mohammed Al-Harbi
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BEYOND-TRANSISTORS: NEXT GENERATION
HARDWARE SECURITY PRIMITVES USING
SPINTRONIC DEVICES

The primary objective of this project is to explore the potential of spintronic devices as 
a foundation for next-generation hardware security primitives. It aims to understand 
the limitations of traditional CMOS-based hardware in addressing emerging security 
threats and to investigate how spin-based devices offer inherent advantages like 
non-volatility, variability, and tamper resistance. The project will also focus on design-
ing and analyzing basic hardware security primitives, such as True Random Number 
Generators (TRNGs), Hardware Watermarks and Logic Locking.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Divyanshu & Selma Amara

Mohammed Albahhar, Misk Almomen,Shaden Almodhy, 
Rahaf Aldalbahi, Taif Malfi Bulaid Al-Mutairi
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DECEPTIVE HONEYNET ANALYZER
WITH DYNAMIC LURE INJECTION

Design a multi-node honeynet system that simulates various vulnerable services (e.g., 
SSH, RDP, SMB) and uses a lure injection engine to bait attackers with deceptive data. 
Analyze attacker behavior in real time and auto-generate attack profiles.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Ali Hassan & Mahmoud Ellouh

Abdulrahman Mousa Lafi Al-Ahmadi, Abdulaziz Hatim 
Abdulaziz Almogren,Abdulaziz Mohammed bin Abdullah 
Al-Ghamdi, Mohammed Abdulrahim Alghamdi, Khalid 
Thamer bin Abdulaziz Farsi
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IOT SECURITY ASSESSMENT
PLATFORM

Build a platform that scans and analyzes smart devices on a local or simulated 
network to identify common IoT security issues. The system will detect exposed 
services, weak credentials, outdated firmware, and insecure communication proto-
cols. It will then correlate findings with known vulnerabilities from sources like CVE/NVD, 
Shodan API, or custom threat feeds. A web dashboard will display device details, risk 
scores, and recommended remediation steps.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Ali Hassan & Mahmoud Ellouh             

Abdulrahman Hussein Ali Al-Ghamdi, Essam Khaled Sharaf 
Al-Otaibi,Osama Abdulrahman Alhazmi, Faris Muslim 
Marzouq Al-Ruhaily, Abdulaziz Amer bin Abdulaziz Al-Mu-
bayedh
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PERSONAL THREAT SURFACE
MAPPING TOOL

This project focuses on improving personal and organizational security posture by 
creating a tool that scans public online data sources—such as GitHub, social media, 
and leaked credentials—to map an individual’s threat surface. It consolidates expo-
sure data into an intuitive dashboard with scoring and visualization, enabling users to 
identify and remediate vulnerabilities in their digital footprint before adversaries can 
exploit them.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Ali Hassan & Mahmoud Ellouh 

Nawaf Abdullah bin Hamoud Al-Otaibi, Abdullah Abed J 
Alharbi,Majed Ghayeb Suayr Almutairi, Mohammed Kamil 
bin Mahdi AlMneian, Obai Ahmed Omar Al-Haidari
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THREAT INTELLIGENCE AGGREGATOR
& ANALYZER

This project aims to improve cyber defense capabilities by developing a unified plat-
form that aggregates and correlates multiple threat intelligence feeds (STIX/TAXII, 
abuse.ch, VirusTotal, AlienVault OTX). By integrating diverse data sources into a consoli-
dated dashboard, the project enables real-time identification of emerging threats 
through IOC trends, geolocation mapping, and attack type analysis. This approach 
enhances situational awareness and facilitates proactive threat mitigation.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Ali Hassan & Mahmoud Ellouh

Meshal Mohammed Dhafer Algahtani, Hussain Mohammed 
Hussain Al-Shdaied, Omar Ahmed Barasheed, Ridha Ali bin 
Mohammed Alboshafia
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ADVANCING HONEYPOTS WITH AI FOR
ENHANCED CYBERSECURITY 

This project focuses on advancing the STINGAR security platform by designing and 
deploying new honeypot types using rapid prototyping techniques powered by large 
language models (LLMs). These updates will improve the detection and mitigation of 
cyber threats, strengthening the protection of Duke’s network and those of over 70 
partner universities nationwide. Students will collaborate with Duke’s Office of Informa-
tion Technology (OIT), IT Security Office (ITSO), and cybersecurity experts to research, 
prototype, and implement innovative honeypot designs. As a stretch goal, the team will 
develop mechanisms for dynamically adapting honeypots based on evolving attacker 
behaviors, ensuring that the system remains effective against sophisticated and 
emerging threats. This project provides hands-on experience with AI-driven security 
tools and real-world cybersecurity challenges, contributing to a cutting-edge defense 
network for higher education institutions.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Hugh Thomas       

Ali Zuwayyid Ali Alsulaymi,Faris Saud bin Dakhil Allah 
Almutairi, Mohammed Saad Ali Al-Quraini
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DEVELOPING A USER-FRIENDLY INTERFACE FOR
BLOCKLIST AND SAFELIST MANAGEMENT

This project focuses on creating a front-end application for APIARY, a system designed 
to manage blocklists and safelists for security operations. While the backend API is 
fully developed, the system needs an intuitive interface to streamline management 
tasks like adding entries, viewing logs, and performing essential security 
operations.  Students will work with Duke’s Office of Information Technology (OIT, IT 
Security Office (ITSO)), cybersecurity experts and stakeholders to design and build a 
polished, functional interface. As a stretch goal, the team will prepare the tool for 
open-source release, making it available to other universities to enhance their security 
operations. This project offers hands-on experience in front-end development, API 
integration, and creating collaborative tools for the broader cybersecurity community.
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PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Anthony Miracle

Manaf Muhammad bin Ali Hussein,Dyaa Fawaz Hamza 
Malibari
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ENHANCING NETWORK SECURITY
ANALYSIS WITH MISTRAL

This project focuses on advancing the MISTRAL platform, a National Science Founda-
tion (NSF)-funded initiative designed to capture and analyze network data in research 
lab environments. Students will collaborate with the MISTRAL team, Duke’s IT Security 
Office (ITSO), and key stakeholders to improve tools for querying, distributing, and visu-
alizing security logs and research data. The team will work on analyzing network secu-
rity datasets specific to research labs, correlating diverse data sources, and developing 
intuitive visualizations to make complex insights accessible to researchers and security 
teams. This project offers hands-on experience in Python programming, user interface 
and API development, and advanced data analysis techniques, contributing to innova-
tive solutions for research lab security.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

 Alexander Merck                      

 Ahmed Sadiq bin Ahmed Al-Ghannam,Fahad Hamoud 
Mohammed Al-Athel, Meshari Abdulrahman bin Ibrahim 
Alsughayyir
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GAMIFYING CYBERSECURITY
AWARENESS

This project focuses on creating an engaging, interactive experience to raise cyberse-
curity awareness among students. Using gamification techniques, the team will design 
and develop a hands-on activity, such as a security-themed escape room, cap-
ture-the-flag challenge, or phishing simulation. These activities will immerse partici-
pants in solving real-world cybersecurity problems, like decoding encrypted messages, 
spotting phishing attempts, or configuring secure systems, fostering a deeper under-
standing of key concepts. Students will collaborate with Duke’s Office of Information 
Technology (OIT), IT Security Office (ITSO), and cybersecurity experts to bring this 
concept to life. As a stretch goal, the project will be developed as an open-source 
resource, enabling other universities to adopt these gamified activities and expand 
cybersecurity awareness in higher education.
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PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Sam Naim    

Shouq Miq'ad Abdullah Al-Otaibi,Sultanh Sami Saleh Al-Diab
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LEVERAGING MACHINE LEARNING FOR
SECURITY OPERATIONS 

This project focuses on exploring machine learning (ML) techniques to enhance the 
efficiency of the Security Operations Center (SOC). By automating lower-level alert 
triaging, the goal is to save time and reallocate resources to higher-value tasks. 
Students will design and build tools that leverage ML for data preprocessing, feature 
optimization, and advanced alert analysis. The project will also include developing 
pipelines and user interfaces to deliver a production-ready solution. This project aims 
to provide students with experience in cutting-edge security and ML applications 
while delivering a practical tool to enhance SOC operations. The resulting solution 
will improve alert accuracy and streamline investigation workflows, showcasing the 
transformative potential of ML in cybersecurity.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Jeremy Bandini 

Dalia Saeed Faiz Al-Asmari,Hams Mohammed Bin Atiq 
Almansori, Raghad Yousef Lafi Al-Harbi
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MODERNIZING BLACK HOLE ROUTING
FOR ENHANCED NETWORK SECURITY 

This project focuses on upgrading Duke’s Black Hole Routing (BHR) system, a key tool 
for blocking malicious IP addresses and protecting network security. The current 
system relies on outdated architecture and interfaces, limiting its performance. 
Students will modernize BHR by developing a portable, containerized solution that 
integrates with modern infrastructure and can be shared as an open-source tool with 
other universities. Collaborating with Duke’s Office of Information Technology (OIT), IT 
Security Office (ITSO), and cybersecurity experts, the team will define project require-
ments and implement a robust, efficient system. This project offers hands-on experi-
ence in cybersecurity tool development while contributing to enhanced network secu-
rity across higher education institutions.

CYBERSECURITY  PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Eric Hope    

Razan Faris bin Abdulrahman Almalki,Jood Hamad bin 
Abdullah Alolayan, Ramah Ahmed Saeed Al-Guthmi
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Energy Transition

Specialization
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SHAHAD AL GAMDI
Al-Baha University

Ghadi Ibrahim Aljuaid

Energy Transation Summer Internship,
KAUST, Thuwal KSA

Taif University

Energy Transation Summer Internship,
KAUST, Thuwal KSA

Energy Transation Summer Internship,
KAUST, Thuwal KSA

Munira Alruwaili
Imam Abdulrahman bin

Faisal University

Lojain Khalil Aseeri

Imam Abdulrahman bin

Faisal University

Energy Transation Summer Internship,
UCL, London, England

Maram Abdullah
Alghamdi

King Abdulaziz University

Energy Transation Summer Internship,
Imperial, London, England

Energy Transation Summer Internship,
KAUST, Thuwal KSA

Aml Hussain Abdullah
Al Nasir

King Fahd University of

Petroleum and Minerals

Energy Transation Summer Internship,
Imperial, London, England

Shahad Abdulrahman
Alrifai

University of Jeddah

Zainab Hussain
Alhaddaf

Energy Transation Summer Internship,
Imperial, London, England

King Faisal University

Shahad Alasbali 

Energy Transation Summer Internship,
KAUST, Thuwal KSA

King Khalid University

Khawla Khalid Alqurashi

Energy Transation Summer Internship,
KAUST, Thuwal KSA

Umm Al-Qura University

Hissah Khalid Albureik
King Saud University

Energy Transation Summer Internship,
KAUST, Thuwal KSA

Afnan Saleh Alsulami

Energy Transation Summer Internship,
KAUST, Thuwal KSA

King Abdulaziz University

Energy Transation Summer
Internship, KAUST, Thuwal KSA

Maysoon Abu onq

Taibah University

Energy Transation Summer Internship,
UCL, London, England

Waad Wahab Aldobisi

King Abdulaziz University

Alzahra Abbas Al Ensaif

Energy Transation Summer Internship,
University of Oxford, Oxford, England

Imam Abdulrahman bin

Faisal University

Ghadeer Menwer Aljohani

Energy Transation Summer Internship,
KAUST, Thuwal KSA

Taibah University

Raghd Abdullah Saleh
Hantoush

Energy Transation Summer
Internship, KAUST, Thuwal KSA

Imam Abdulrahman bin

Faisal University

Washeel omarhashim

Energy Transation Summer Internship,
KAUST, Thuwal KSA

University of Jeddah

Shouq Abdulrhman
Fairaq

Energy Transation Summer Internship,
Imperial, London, England

University of Jeddah

Nisrin Mohammad
Balhareth

Energy Transation Summer
Internship, Imperial, London, England

Imam Abdulrahman bin

Faisal University

Energy Transation Summer Internship,
Imperial, London, England

Taibah University

Zahra Sami Q. Malaekah

Energy Transation Summer Internship,
KAUST, Thuwal KSA

Rawan Saeed Al Dosari
Prince Sattam bin

Abdulaziz University

Joudi Musaid Alahmadi

Energy Transation Summer
Internship, University of Cambridge,
Cambridge, England

King Abdulaziz University

Energy Transation Summer Internship,
KAUST, Thuwal KSA

Roba Faisal Alnushayri

King Abdulaziz University

Alzahra Abbas Al Ensaif

Energy Transation Summer Internship,
University of Oxford, Oxford, England

Imam Abdulrahman bin

Faisal University

Reem Sultan Albalawi

Energy Transation Summer Internship,
KAUST, Thuwal KSA

Fahad bin Sultan University

University of Jeddah

Najwan Nazih Garbi 

Energy Transation Summer Internship,
KAUST, Thuwal KSA

Muzon Mahmoud
Almahmoud

Energy Transation Summer Internship,
Imperial, London, England

Imam Abdulrahman bin

Faisal University

Muruj Zakaria Kassem 

Energy Transation Summer Internship,
KAUST, Thuwal KSA

Umm Al-Qura University

Energy Transation Summer Internship,
KAUST, Thuwal KSA

Imam Abdulrahman bin

Faisal University

Mzoun Muteib Almutairi

Energy Transation Summer Internship
Imperial, London, England

Imam Abdulrahman bin

Faisal University

Khadijah Alshaqiqi 

Layan Abdullah Alharbi

Energy Transation Summer Internship,
KAUST, Thuwal KSA

King Fahd University of

Petroleum and Minerals
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This project focuses on optimizing BiOI thick films for X-ray detection applications. BiOI 
is a promising material due to its high atomic number and suitable electronic proper-
ties. The films are fabricated under varying conditions to enhance their structural and 
functional performance. Characterization techniques include X-ray Diffraction for 
crystallinity, a profilometer for thickness and surface profile analysis, and other meth-
ods to assess morphology, optical properties, and electrical response under X-ray 
exposure.

OPTIMIZING BIOI THICK FILMS FOR X-RAY
DETECTION APPLICATIONS.

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Robert Hoye  

Alzahra Abbas Al Ensaif
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CO2 ELECTROREDUCTION TO
FORMIC ACID.

Electrocatalyst prepared via a new method for CO2 conversion to formic acid.

General topic: electrochemical conversion of CO2 to formic acid.

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Maya abualqumboz 

Aml Hussain Abdullah Al Nasir
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MATERIALS FOR ADVANCED COOLING
TECHNOLOGIES

Passive Radiative Cooling for Thermal Management of ones in Harsh Environments

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Murali Gedda & Kai xu

Ghadi Ibrahim Aljuaid
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INTERFACE ENGINEERING OF WIDE-BANDGAP
PEROVSKITE SOLAR CELLS

Wide-bandgap (WBG) perovskite solar cells (PSCs), essential sub-cells in tandem solar 
cells (TSCs), play a key role in determining overall device performance. Achieving the 
desired bandgap typically involves incorporating bromide alongside iodide, enabling 
WBG PSCs to exhibit high efficiency and stability. Nevertheless, their performance is 
often limited by surface defects caused by incomplete material coordination. These 
defects hinder carrier transport, reduce the open-circuit voltage (Voc), promote 
non-radiative recombination, and induce phase segregation, compromising device 
stability.

This study aims to enhance the stability and quality of FA0.75Cs0.25Pb(I0.5Br0.5)3 perovskite 
surfaces using PDABr (propane-1,3-diammonium bromide) as a passivation layer. This 
approach is intended to mitigate surface defects, promote uniform crystallization, and 
improve both the stability and performance of the resulting solar cell devices.

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Mutalifu abulikemu - Hongwei Zhu  

Hissah Khalid Albureik
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EXPLORES TIN/LEAD PEROVSKITE USING
ADVANCED OPTICAL SPECTROSCOPY TO
UNDERSTAND AND IMPROVE THEIR
PERFORMANCE AND STABILITY 

I investigate stability and self-doping in tin/lead perovskites by studying photolumi-
nescence (PL), PL quantum yield (PLQY), and carrier lifetimes to understand how dop-
ants and processing treatments impact defects and device performance.

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

 Sam Stranks               

Joudi Musaid Alahmadi
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E-FUEL 

Development of an efficient electrocatalyst for CO2 reduction into formic acid

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Maya Abu Alqumboz                 

Khadijah Alshaqiqi
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MAPPING SURFACE DYNAMICS IN
SOLAR CELL MATERIALS USING
ULTRAFAST SEM 

Aligned with Saudi Arabia’s Vision 2030, renewable energy has become a national 
priority, placing solar technologies at the forefront. Enhancing solar cell efficiency 
requires a fundamental understanding of how free carriers, electrons and holes, 
behave at the surface where most light absorption occurs. Our research utilizes a 
one of a kind Ultrafast Scanning Electron Microscopy (USEM) to probe charge 
carrier dynamics at high spatial and temporal resolutions. By comparing GaAs 
and CdTe, two leading photovoltaic materials, we aim to uncover critical surface 
level processes that influence device performance. This research aims to provide 
insights that could enhance the performance and efficiency of solar cells based 
on these materials.

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Razan Nughays 

Khawla Khalid Alqurashi, Afnan Saleh Alsulami
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HYOGEN PRODUCTION BY
ELECTROLYSIS - LAYAN 

This project focuses on synthesizing BaCe1��Y�O3�δ (x = 0.05, 0.10, 0.15) via solid-state 
reaction using BaCO3, CeO2, and Y2O3. The powders will be calcined at 1000 °C, char-
acterized by XRD, SEM, and TGA, then pressed into dense pellets (sintered at 1200 °C). 
Proton conductivity will be measured between 300–600 °C under y and wet air 
conditions.

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Rohit Rai 

Layan Abdullah Alharbi
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ELECTROLYTE ADDITIVE FOR
AQUEOUS ZINC ION BATTERY

This project is an introduction to the study of electrolyte additives for aqueous zinc ion 
batteries(AZIBs). The AZIB is one of the emerging technologies in the energy storage 
industry, and the inefficient zinc anode hinders its further application. Electrolyte 
additives are among the most promising strategies for enhancing zinc anode perfor-
mance. In the project, we conducted the fabrication and testing of zinc batteries, 
along with the common characterisation of AZIBs. This project aims to illustrate the 
fundamental knowledge of battery making and electrochemical tests.

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Guanjie He 

Lojain Khalil Aseeri
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LITHIUM EXTRACTION FORM
SEA WATER

Synthesis of COFs and use COFs to extract Lithium from seawater

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Shuhao An

Maysoon Abu onq, Ghadeer Menwer Aljohani
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COSOLVENCY-DRIVEN GROWTH OF MAPBI3
SINGLE-CRYSTAL SOLAR CELLS USING INVERSE
TEMPERATURE CRYSTALLIZATION (ITC)

We demonstrated the growth of MAPbI3 single crystals using a cosolvent-assisted 
inverse temperature crystallization (ITC) method. By adding methoxyethanol to γ-buty-
rolactone (GBL), we achieved larger and higher-quality crystals, which improved the 
performance of perovskite single-crystal solar cells.

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Mudeha Khan

Munira Alruwaili
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EXPLORING CATHODE MATERIALS
FOR HIGH-PERFORMANCE WATER-BASE
BATTERIES

This work investigates vanadium oxides and other cathode materials for Zn-ion batter-
ies, comparing their capacity, cycle life, and stability to advance next-generation 
sustainable energy storage. The goal is to identify the best-performing cathode materi-
al with the highest capacity and longest cycle life by optimizing cycling conditions 
through systematic testing at various voltages and current densities.

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Wandi Wahyudi 

Muruj Zakaria Kassem
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BOOSTING ZN-ION PERFORMANCE
WITH ELECTROLYTE INNOVATION

The project aims to improve zinc-ion batteries by testing and evaluating ZnSO4 elec-
trolyte with. Different other materials to make the electrolyte Hybird, additive or both 
and enhancing their performance for safer and more efficient energy storage with 
higher capacity and longer life cycles

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Wandi Wahyudi

Najwan Nazih Garbi
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OPTIMIZING SN LOADING IN CUO
CATALYSTS FOR CO2 REDUCTION TO CO

Project focuses on developing and evaluating novel catalysts for the electrochemical 
reduction of carbon dioxide (CO2) into value-added products. Various materials are 
synthesized and characterized to understand their structure–activity relationships, 
followed by electrocatalytic testing under different operating conditions. The goal is to 
identify efficient, selective, and stable catalysts that can enable sustainable CO2 
conversion, contributing to carbon-neutral energy solutions

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Xiangyun Xiao (Tony) 

Raghd Abdullah Saleh Hantoush
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THIN FILM GROWTH FOR APPLICATIONS
IN PHOTOVOLTAICS

Thin film photovoltaic devices are complex and challenging to make as different mate-
rials need to be grown on top of one another in thin film form with minimal defect densi-
ty. Defects in these thin films can act as trap centres leading to unwanted carrier 
recombination thereby reducing the efficiency of these devices. In this project we will 
understand how a thin film grows, what defects could it have and what factors affect 
the density of these defects. You will attempt to develop a model of growth of thin films 
and see for yourself how defects naturally occur and then propose strategy of how to 
minimise defect density to improve efficiency of photovoltaics.

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Nilai Banerjee    

Rawan Saeed Al Dosari, Shouq Abdulrhman Fairaq
Mzoun Muteib Almutairi
                                   

152152



KAUST ACADEMY   2 0 2 5 ENERGY TRANSITION PROGRAM

HYDROGEN PRODUCTION BY
ELECTROLYSIS

This project focuses on synthesizing BaCe1��Y�O3�δ (x = 0.05, 0.10, 0.15) via solid-state 
reaction using BaCO3, CeO2, and Y2O3. The powders will be calcined at 1000 °C, charac-
terized by XRD, and SEM, then pressed into dense pellets (sintered at 1200 °C). Proton 
conductivity will be measured between 300–600 °C under dry and wet air conditions.-
Finally do the integration with CSP

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Rohit Rai

Reem Sultan Albalawi
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ENHANCING ENERGY DENSITY AND
LIFESPAN OF V2O3-BASED ZINC-ION
BATTERIES

The project aims to improve zinc-ion batteries by testing and evaluating better cath-
ode materials and enhancing their performance for safer and more efficient energy 
storage with higher capacity and longer life cycles

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Wandi Wahyudi  

Roba Faisal Alnushayri
                                   

ENERGY TRANSITION PROGRAM
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CHIRAL-INDUCED SPIN SELECTIVITY
FILM ON A SUPERCONDUCTING SURFACE

Chiral organic molecules adsorbed on top of a superconductor. These chiral molecules 
have been proposed to convert a spin-zero Cooper pair to a spin-one Cooper pair 
thereby allowing spintronics to be integrated with superconductivity. The project will 
involve understanding how the CISS effect works in the normal state without supercon-
ductivity. Once this understanding is developed, the project will explore how Cooper 
pairs with zero net spin can convert to spin-polarised Cooper pairs on passing through 
these molecules. Here, we will also handle some data from real experiments that was 
performed in Imperial labs recently.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Nilai Banerjee

Shahad Abdulrahman Alrifai, Muzon Mahmoud Almahmoud
Nisrin Mohammad Balhareth
                                   

ENERGY TRANSITION PROGRAM
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ADVANCED CATALYSIS OF
SUSTAINABLE ENERGY

I am currently conducting research at the KAUST Catalysis Center at King Abdullah 
University of Science and Technology (KAUST), under the supervision of Huabin Zhang 
and in collaboration with PhD student Abdulrahman Allangawi, as part of a broader 
initiative supported by Aramco. The focus of my project is the synthesis and develop-
ment of g-C3N4 (graphitic carbon nitride) — a highly promising material for both photo-
catalysis and electrocatalysis. We are synthesizing this material entirely from scratch 
and exploring its performance in CO2 reduction to methanol, as well as its potential for 
water splitting and hyogen production. My work involves extensive hands-on lab expe-
rience, including operating advanced characterization instruments and conducting 
catalytic reaction experiments. We hold weekly meetings to evaluate our lab progress 
and plan next steps. Zhang has expressed his appreciation for my dedication and 
performance, and has also indicated the possibility of continuing this work within his 
research group during my master’s studies. This project has significantly strengthened 
my practical skills in material synthesis, catalyst testing, and clean energy applications 
aligning closely with my passion for sustainable energy and environmental innovation.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Huabin Zhang , Abdulrahman Allangawi Ph.D. Student

SHAHAD AL GAMDI

ENERGY TRANSITION PROGRAM
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A WASTE-TO-WATER RADIATIVE COOLING
SYSTEM  FOR OFF-GRID ATMOSPHERIC
WATER HARVESTING

This project aims to harness atmospheric water from humidity through the principle of 
radiative cooling, utilizing various repurposed waste materials, primarily plastics. The 
entire system is designed to be constructed from a diverse range of recycled and upcy-
cled components, emphasizing a sustainable approach to resource management. 
Furthermore, this innovative system is engineered for remote, passive operation, mean-
ing it is entirely energy-free and requires no external power input. Its functionality is 
inherently dependent on the intrinsic thermophysical properties of the chosen materi-
als, making it a truly self-sustaining solution for water harvesting.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Shakeel Ahmad, Murali Gedda

 Shahad Alasbali
                                   

ENERGY TRANSITION PROGRAM
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COMPARISON STUDY OF THE PERFORMANCE
OF ZINC-ION BATTERIES USING CARBON
PAPER AND TI MESH CURRENTS COLLECTORS

While much research on aqueous zinc-ion batteries (ZIBs) has focused on cathodes, 
zinc anodes, and electrolytes to improve performance, little attention has been given 
to current collectors, even though they are a key component of the battery. Therefore, 
this project is a comparison study to investigate the performance of Zinc-ion batteries 
(ZIBs) with Zn-HCF-based cathodes with different current collectors, which are carbon 
paper, Ti mesh, and Ti foil. Where Ti mesh showed exceptional capacity and c-rate, 
surpassing Ti foil, emphasizing the effect of the material structure, and carbon paper 
showed good properties, standing as the most stable current collector out of the 
three. This work provides a good guide to choosing the most suitable collector out of 
the three tested ones.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

 Guanjie He        

Waad Wahab Aldobisi

ENERGY TRANSITION PROGRAM
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DEVELOPMENT OF PHOTOELECTROCATALYTIC
MATERIALS FOR HYOGEN AND CO2 CONVERSION

This project explores the development of advanced photoelectrocatalytic materials 
for solar-iven hyogen production and CO2 reduction, aiming to support Saudi Arabia’s 
Vision 2030 for sustainable energy. Under the supervision of Yun Hau Ng and mentor-
ship of s. Rohul Adnan, Naveen M H, and Aliyah Fakim, I am working in the Catalysis for 
Alternative and Renewable Energy Lab at KAUST.The research focuses on synthesizing 
and optimizing three main materials:BiVO4 photoanode for simultaneous H2 and H2O2 
generationCu2O photocathode for CO2 reduction and urea productionCovalent 
Organic Frameworks (COFs) as emerging platforms for future experimentsThe work 
involves material layering techniques to enhance efficiency, characterization using 
X-ray diffraction (XRD) and Scanning Electron Microscopy (SEM), and photocurrent 
testing under simulated sunlight. Each material’s activity is monitored over time to 
assess performance stability and energy conversion potential.This hands-on research 
has deepened my understanding of photoelectrochemical systems and strengthened 
my commitment to finding innovative solutions for renewable energy.

KAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Yun Hau Ng - Rohul Adnan Naveen M H Aliyah Fakim    

Washeel omarhashim, Zahra Sami Q. Malaekah
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THIN FILM MEMBRANES FOR CO2
SEPARATION AND CAPTURE

Thin films are essential in CO2 applications such as gas separation membranes, reduc-
tion catalysts, and sensors. They are tailored for high permeability, selectivity, catalytic 
activity, or conductivity to enable efficient CO2 capture, conversion, and detection.

ENERGY TRANSITION PROGRAMKAUST ACADEMY   2 0 2 5

PROJECT  MENTOR: 

PROJECT  MEMBERS: 

Nilai Banerjee    

Zainab Hussain Alhaddaf, Maram Abdullah Alghamdi
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P r e p a r e d  a n d  p r e s e n te d  a t  K i n g  A b d u l l a h  U n i v e r s i ty  o f  S c i e n c e  a n d 

Te c h n o l o g y.  We  ex te n d  o u r  g r a t i t u d e  to  a l l  m e n to r s ,  c o l l e a g u e s ,  a n d 

t h e  K A U ST  c o m m u n i ty.  Fo r  m o r e  d e t a i l s  a n d  r e s o u r c e s ,  p l e a s e  v i s i t 

o u r  o f f i c i a l  w e b s i te  v i a  t h e  Q R  c o d e


