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THE 7TH UAE GRADUATE STUDENTS 
RESEARCH CONFERENCE

24 March 2022

ABOUT THE UAE 
SEVENTH GRADUATE 
STUDENTS RESEARCH 
CONFERENCE

Under the patronage of His Excellency Eng. Hussain 
Ibrahim Al Hammadi, UAE Minister of Education, 
the 2022 Graduate Students Research Conference 
(GSRC) will be inaugurate on 24th March 2022. The 
GSRC is an exciting interdisciplinary academic event 
that showcases the research being conducted at 
universities across the United Arab Emirates (UAE) 
and by their international partners. 

The main objective of the conference is to provide 
an opportunities for graduate students to share 
their research work with their peers, receive 
constructive scholarly feedback, and establish 
professional networks for future collaboration. The 
event will also enable graduate students to present 
their innovative projects and ideas to diverse sectors 
of industry and government and receive feedback 
on practical aspects that may enhance the value of 
their research. Prospective graduate students will 
also benefit from the GSRC as they will be in an 
excellent position to learn about the different 
research opportunities available at the participating 
academic institutions.
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THE 7TH UAE GRADUATE STUDENTS 
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MESSAGE 
FROM UAE 
GSRC STEERING 
COMMITTEE 
CHAIR 

Colleagues and stakeholders in the government, academic and research 
sectors, students and faculty members of universities from across the 
UAE. Welcome to the UAE GSRC 2022. We would like to express our 
gratitude and thanks to His Excellency Hussain bin Ibrahim Al Hammadi, 
Minister of Education, UAE for accepting to hold the conference under 
his patronage. We are also pleased that UAE GSRC 2022 is being held 
with the support of strategic partners: Emirates’ Scientist Council and 
Mufakiru Al Emarat. This valuable partnership will undoubtedly ensure 
the conference builds on the success it achieved to date and expand 
further in the future.   

As Chairman of the UAE GSRC’s Steering Committee, it is indeed a great 
pleasure to welcome you all to the 2022 UAE Graduate Students 
Research Conference. Khalifa University is proud to co-organize the UAE 
GSRC 2022 alongside the British University in Dubai and the University of 
Dubai. The conference aims to provide opportunities for graduate 
students to share their research work amongst themselves, faculty and 
the community. We are also proud that Khalifa University is organizing 
this event for the fourth time since GSRC was first organized in 2015.

Since then, the UAE GSRC has established itself as an exciting 
interdisciplinary academic event, which offers a platform to share the 
research being conducted at universities across the UAE, and their 
international partners. For graduate students, the UAE GSRC provides an 
avenue to showcase their scholarly research work and innovative ideas 
and projects to various fields of knowledge. This is the 7th year of the 
UAE Graduate Students Research Conference. 

We are very pleased to point out that this year 487 research papers were 
submitted, and reviewed independently by faculty from the participating 
universities. The technical program committee recommended accepting 
a total of 388 research papers of which 238 for oral and 150 for poster 
presentation at the 2022 UAE Graduate Students Research Conference.

Nearly 85% of the research papers came from students in the 
‘Engineering and Physical Sciences’ track, followed by 7% from ‘Clinical, 
Pre-Clinical, Health & Life Sciences’ track. The ‘Arts, Humanities & Social 
Sciences’, and ‘Business & Management’ have also attracted a sizable 
number of papers. The conference will select the best papers for awards, 
across the various tracks as is the practice we follow every year. 

The success of this conference is attributed to those individuals who have 
worked hard to ensure smooth operations before and during the event. 
Hence, we would like to thank the members of the Steering Committee, 
Organizing Committee, and Technical Program.

Have a fruitful and exciting conference,
Thank you,

Dr. Arif Sultan Al Hammadi
Executive Vice President, Khalifa University
UAE GSRC 2022 Steering Committee Chair    

DR. ARIF SULTAN AL 
HAMMADI

Executive Vice President, Khalifa 
University
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MESSAGE 
FROM THE 
GENERAL 
CHAIR OF THE 
CONFERENCE 

On behalf of Khalifa University of Science and Technology, I am honored 
and delighted to welcome you to 2022 UAE Graduate Students Research 
Conference (GSRC) 2022. Since its start in 2015, the UAE GSRC continues 
to offer an exciting forum for graduate students across all disciplines the 
opportunity to showcase the results and innovative ideas from their 
research.  In addition to the multidisciplinary and interdisciplinary nature 
of the conference, it provides a valuable opportunity for students to 
network, develop ideas and explore venues for collaborative research. 

Khalifa University organized and hosted GSRC in 2015 and 2017 as well as 
virtually in 2021. We are very pleased that we are able to hold UAE GSRC 
2022 in person. Khalifa University is proud to co-organize the UAE GSRC 
2022 alongside the British University in Dubai and the University of 
Dubai. We are confident that you will find the rich program of technical 
presentations rewarding and enjoyable.   

The 2022 GSRC attracted 487 paper submissions that cover all the 
thematic fields, namely Arts, Humanities and Social Sciences, Business 
and Management, Clinical, Pre-Clinical, Health and Life Sciences, and 
Engineering, Information Technology and Physical Sciences. I would like 
to thank all 897 authors from all the participating universities who 
submitted their papers to the conference.

The technical program of the UAE GSRC 2022 includes 388 presentations 
of which 238 are oral and 150 posters. The oral presentations are 
organized in 40 sessions under 10 parallel tracks. The poster 
presentations are organized in 6 sessions. The accepted papers are split 
among the conference major thematic tracks as follows: Engineering, 
Information Technology and Physical Sciences (332), Clinical, Pre-Clinical, 
Health and Life Sciences (28), Arts, Humanities and Social Sciences (24), 
and Business and Management (4).

This year, as was the case last year, all the session chairs are graduate 
students who are presenting papers at the conference. This will give 
most of them the experience of chairing a session at a conference for the 
first time.

I would like to thank all members of the Steering, Organizing and 
Technical Program committees for their dedication and support 
throughout the preparation for GSRC 2022. Special thanks to the 261 
technical reviewers who worked diligently in reviewing the submitted 
papers and helped produce a rich program. 

Finally, I hope that your participation in the conference will be enjoyable 
and rewarding.

Dr. Mahmoud Al-Qutayri
GSRC 2021 General Chair    

DR. MAHMOUD 
AL-QUTAYRI
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TECHNICAL PROGRAM 
COMMITTEE 

STEERING 
COMMITTEE

CONFERENCE COMMITTEES

GENERAL 
CHAIRS

ORGANIZING 
COMMITTEE

• Dr. Arif Al-Hammadi, Khalifa University, (Chair)

• Dr. Mohammed Al-Mualla, Ministry of Education

• Dr. Mahmoud Al-Qutayri, Khalifa University

• Dr. Ali Al-Marzouqi, United Arab Emirates University

• Dr. Mohamed El-Tarhuni, American University of Sharjah

• Dr. Rafat El-Awady, University of Sharjah 

• Dr. Carol Genetti, New York University-Abu Dhabi

• Dr. Gaelle Picherit-Duthler, Zayed University

• Dr. Khalid Al Marri, British University in Dubai

• Dr. Wathiq Mansoor, University of Dubai

• Dr. Kosmas Pavlopoulos, Sorbonne University Abu Dhabi

• Dr. Evan Paleologos, Abu Dhabi University

• Dr. Mahmoud Al-Qutayri, Khalifa University, Chair

• Dr. Wathiq Mansoor, University of Dubai, Co-Chair

• Dr. Khalid Al Marri, British University in Dubai, Co-Chair

• Dr. Mahmoud Al-Qutayri, Khalifa University

• Dr. Ali Al-Marzouqi, United Arab Emirates University

• Dr. Mohamed El-Tarhuni, American University of Sharjah

• Dr. Rafat El-Awady, University of Sharjah 

• Dr. Carol Genetti, New York University-Abu Dhabi

• Dr. Gaelle Picherit-Duthler, Zayed University

• Dr. Khalid Al Marri, British University in Dubai

• Dr. Wathiq Mansoor, University of Dubai

• Dr. Kosmas Pavlopoulos, Sorbonne University Abu Dhabi

• Dr. Evan Paleologos, Abu Dhabi University

• Dr. Mahmoud Al-Qutayri, Khalifa University, Chair

• Dr. Wathiq Mansoor, University of Dubai, Co-Chair

• Dr. Khalid Al Marri, British University in Dubai, Co-Chair
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GSRC 2022 LIST OF REVIEWERS
• Dr. Myriam Abboud, Zayed University

• Dr. Sherief Abdallah, British University in Dubai

• Dr. Mamoun Abdel-Hafez, American University of Sharjah

• Dr. Sabina Abdul Hadi, University of Dubai

• Dr. Alaa Abdul-Ameer, British University in Dubai

• Dr. Kassim Abdullah, United Arab Emirates University

• Dr. Farid Abed, American University of Sharjah

• Dr. Maguy Abi Jaoude, Khalifa University

• Dr. Ahmed Abokhalil, University of Sharjah

• Dr. Mohamed Abou-Khousa, Khalifa University 

• Dr. Rashid Abu Al-Rub, Khalifa University

• Mrs. Hadil Abu Khalifeh, Abu Dhabi University

• Dr. Abid Abu Tair, The British University in Dubai

• Dr. Bassam Abu-Hijleh, British University in Dubai

• Dr. Bassam Abu-Nabah, American University of Sharjah

• Prof. Ra’ed Abu-Odeh, University of Sharjah

• Ms. Nour Aburaed, University of Dubai

• Dr. Raafat Aburukba, American University of Sharjah

• Dr. Wael Abuzaid, American University of Sharjah

• Dr. Waleed Ahmed, United Arab Emirates University

• Dr. Khalid Al Ali, Khalifa University

• Mr. Yusra Al Dhaheri, UAE University

• Dr. Ahmed Al Hajaj, Khalifa University 

• Dr. Mariam Al Hashmi, Zayed University

• Prof. Dirar Al Homouz, Khalifa University

• Dr. Nasser Al Muraqab, University of Dubai

• Dr. Salah Al Omari, UAE University

• Dr. Iyad Al Qasir, University of Sharjah

• Dr. Anas Al Tarabsheh, Abu Dhabi University

• Dr. Sameer Al-Asheh, American University of Sharjah

• Dr. Mostafa Al-Emran, British University in Dubai

• Dr. Mohamad Al-Gamal, University of Sharjah

• Dr. Mohammad Al-Khaleel, Khalifa University

• Dr. Ali Al-Marzouqi, UAE University

• Prof. Hasan Al-Nashash, American University of Sharjah

• Prof. Feras Al-Obeidat, Zayed University

• Dr. Amani Al-Othman, American University of Sharjah

• Prof. Mahmoud Al-Qutayri, Khalifa University

• Ms. Mina Al-Saad, University of Dubai

• Dr. Adil Al-Tamimi, American University of Sharjah

• Dr. Suzan Alaswad, Zayed University

• Prof. Khaled Alawadi, Khalifa University 

• Dr. Anas Alazzam, Khalifa University

• Prof. Lutfi Albasha, American University of Sharjah

• Dr. Hanifa AlBlooshi, Khailfa University

• Dr. Younes Alblooshi, United Arab Emirates University

• Dr. Mohammad AlHamaydeh, American University of Sharjah

• Prof. Bassam Ali, United Arab Emirates University

• Dr. Maen Alkhader, American University of Sharjah

• Dr. Khalid Almarri, The British University in Dubai

• Prof. Inas Alnashef, Khalifa University 

• Dr. Hasan Alniss, University of Sharjah

• Prof. Saed Alrabaee, United Arab Emirates University

• Dr. Haleemah AlSabah, Zayed University

• Dr. Mohammad AlShabi, University of Sharjah

• Dr. Aamna Alshehhi, Khalifa University

• Dr. Maryam AlShehhi, Khalifa University

• Dr. Abdulmunem Alshehi, University of Dubai

• Dr. Ahmed AlTaani, Zayed University

• Prof. Mohammednoor Altarawneh, UAE University

• Dr. Ashraf Aly Hassan, United Arab Emirates University

• Dr. Yousef Amer, Khalifa University

• Dr. Alya Arabi, United Arab Emirates University

• Dr. Shadi Atalla, University of Dubai

• Dr. Zeyar Aung, Khalifa University 

• Dr. Mohammad Awad, Khalifa University of Science Technology

• Dr. Elie Azar, Khalifa University

• Dr. Sulafa Badi, British University of Dubai

• Dr. Sun-Hee Bae, New York University Abu Dhabi

• Prof. Ramesh Bansal, University of Sharjah

• Dr. Imad Barsoum, Khalifa University

• Dr. Balanthi Beig, Khalifa University

• Dr. Imane Belyamani, Zayed University

• Dr. David Berry, United Arab Emirates University

• Dr. Igor Boiko, Khalifa University

• Prof. Udo Brandle, University of Dubai

• Dr. Young-Ji Byon, Khalifa University 

• Dr. Brendon Cannon, Khalifa University

• Prof. Wesley Cantwell, Khalifa University

• Prof. Kemal Celik, New York University Abu Dhabi

• Prof. Vincent Chan, Khalifa University

• Dr. Dipesh Chaudhury, New York University Abu Dhabi

• Mr. Rachid Chebbi, American University of Sharjah

• Prof. Matteo Chiesa, Khalifa University



8

THE 7TH UAE GRADUATE STUDENTS 
RESEARCH CONFERENCE

24 March 2022

• Prof. Daniel Choi, Khalifa University 

• Dr. Aaron Chow, New York University Abu Dhabi

• Ms. Abigail Copiaco, University of Dubai

• Dr. Dorid Dalalah, University of Sharjah

• Prof. Mohammed Daqaq, New York University Abu Dhabi

• Dr. B Darras, American University of Sharjah

• Dr. Solomon David, The British University in Dubai

• Mrs. Lucia Delogu, New York University Abu Dhabi

• Dr. Rached Dhaouadi, American University of Sharjah

• Prof. Salam Dhou, American University of Sharjah

• Dr. Gaelle Duthler, Zayed University

• Dr. Mohamad Eid, New York University Abu Dhabi

• Dr. Mamdouh El Haj Assad, University of Sharjah

• Dr. Rafat El-Awady, University of Sharjah

• Dr. Tarek EL-Fouly, Khalifa University

• Dr. Oussama El-Kadri, American University of Sharejah

• Prof. Abdel Nasser El-Shorbagi, University of Sharjah

• Dr. Mahmoud Elgendi, UAE University

• Dr. Emad Elnajjar, United Arab Emirates University

• Dr. Areej ElSayary, Zayed University

• Dr. Aude-Solveig Epstein, New York University Abu Dhabi

• Dr. Rachid Errouissi, UAE University

• Prof. Yi Fang, New York University Abu Dhabi

• Dr. Samuel Feng, Khalifa University 

• Dr. Lijo Francis, New York University Abu Dhabi

• Dr. Rida Gadhafi, University of Dubai

• Dr. Amjad Gawanmeh, University of Dubai

• Dr. Carol Genetti, New York University Abu Dhabi

• Dr. Nayef Ghasem, UAE University

• Mr. Mehdi Ghommem, American University of Sharjah

• Dr. Ahmed Godat, United Arab Emirates University

• Prof. Hakim Hacid, Zayed University

• Prof. Atidel Hadj-Alouane, University of Sharjah

• Prof. Leontios Hadjileontiadis, Khalifa University 

• Dr. Mohamad Hamad, University of Sharjah

• Dr. Mohammad Hamdan, American University of Sharjah

• Dr. Oualid Hammi, American University of Sharjah

• Dr. Neelam Hanif, New York University Abu Dhabi

• Dr. Rania Harati, University of Sharjah

• Mr. Salah Haridy, University of Sharjah

• Prof. Raed Hashaikeh, New York University Abu Dhabi

• Dr. MuhammadHashmet, United Arab Emirates University

• Dr. Ahmed Hassan, UAE University

• Dr. Asli Hassan, Khalifa University

• Prof. Khalifa Hassan Al Hosani, Khalifa University

• Dr. Andreas Henschel, Khalifa University 

• Prof. Nidal Hilal, New York University Abu Dhabi

• Dr. Christopher Hill, The British University in Dubai

• Prof. Irfan Hussain, Khalifa University

• Dr. Zahid Hussain, University of Sharjah

• Dr. Hussien Hussien, University of Sharjah

• Prof. Mahmoud Ismail, American University of Sharjah

• Prof. Saif Jabari, New York University Abu Dhabi

• Dr. Isam Janajreh, Khalifa University

• Dr. Mohammad Jaradat, American University of Sharjah

• Dr. Anwar Jarndal, United Arab Emirates

• Dr. Sajid Javed, Khalifa University

• Dr. Raja Jayaraman, Khalifa University 

• Dr. Herbert Jelinek, Khalifa University

• Dr. Iqbal Jibran Zayed University

• Dr. Daniel Johnson, New York University Abu Dhabi

• Dr. Gul Jokhio, British University in Dubai

• Dr. Sathish Kannan, American University of Sharjah

• Dr. Sherif Karam, UAE University

• Prof. Nikolaus Karathanasopoulos, New York University Abu Dhabi

• Dr. Lynne Kennedy, Zayed University

• Dr. Abbas Khalil, UAE University

• Prof. Khalil Khalil, University of Sharjah

• Mr. Mustafa Ibrahim Khamis, American University of Sharjah

• Dr. Muhammad Waris Khan, The British University in Dubai

• Dr. Munawwar Khan, Zayed University

• Dr. Ahsan Khandoker, Khalifa University

• Dr. Ghalia Khoder, University of Sharjah

• Dr. Tae-Yeon Kim, Khalifa University

• Dr. Serdal Kirmizialtin, New York University Abu Dhabi

• Dr. Abba Kolo, The British University in Dubai

• Dr. Parag Kulkarni, United Arab Emirates University

• Prof. Sunil Kumar, New York University Abu Dhabi

• Dr. Michele Lanotte, Khalifa University

• Dr. Abdul Latif, Khalifa University

• Dr. Sung Lee, Khalifa University

• Dr. Mohamed Madkour, University of Sharjah

• Dr. Piyush Maheshwari, British University in Dubai

• Mr. Munir Majdalawieh, Zayed University

• Prof. Sohaib Majzoub, University of Sharjah

• Mr. Yassir Makkawi, American University of Sharjah

• Prof. Wathiq Mansoor, University OF Dubai

• Dr. Christine Markarian, University of Dubai
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• Dr. Lawrence Meda, Zayed University

• Dr. Manar Mfarrej, Zayed University

• Dr. Mohammad Miftaur, University of Sharjah

• Dr. Farzana Mir, The British University in Dubai

• Dr. Rabeb Mizouni, Khalifa University

• Prof. Osama Mohamed Abu Dhabi University

• Prof. Abdel-Hamid Mourad, United Arab Emirates University

• Dr. Nasiruddeen Muhammad, University of Dubai

• Dr. Shayok Mukhopadhyay, American University of Sharjah

• Dr. Husameldin Mukhtar, University of Dubai

• Dr. Nayla Munawar, United Arabs Emirates University (UAEU)

• Dr. Paul Nancarrow, American University of Sharjah

• Dr. Qassim Nasir, University Of Sharjah

• Dr. Panče Naumov, New York University Abu Dhabi

• Prof. Mohammad Nazzal, American University of Sharjah

• Dr. Malick Ndiaye, American University of Sharjah

• Prof. Edward Ochieng, The British University in Dubai

• Dr. Hany Omar, University of Sharjah

• Dr. Mehmet Orhan, American University of Sharjah

• Dr. Ahmed Osman, American University of Sharjah

• Dr. Hadi Otrok, Khalifa University

• Dr. Evan K. Paleologos, Abu Dhabi University

• Dr. Sreekumar Pankajakshan, New York University Abu Dhabi

• Dr. Maria Papadaki, The British University in Dubai

• Prof. Francesco Paparella, New York University Abu Dhabi

• Dr. Anna-Maria Pappa, Khalifa University

• Dr. Ki Sun Park, United Arab Emirates University

• Prof. Kosmas Pavlopoulos, Sorbonne University Abu Dhabi

• Dr. Piergiorgio Percipalle, New York University Abu Dhabi

• Dr. Nasser Qaddoumi, American University of Sharjah

• Mr. Mohammad Qasaimeh, New York University

• Dr. Talal Rahwan, New York University Abu Dhabi

• Dr. Abhijeet Raj, Khalifa University

• Prof. Mahmoud Rasras, New York University Abu Dhabi

• Dr. Mark Rawas Qalaji, University of Sharjah

• Dr. Habib-ur Rehman, American University of Sharjah

• Prof. Lotfi Romdhane, American University of Sharjah

• Dr. Rana Sabouni, American University of Sharjah

• Dr. Mojahid Saeed Osman, American University of Sharjah

• Dr. Assim Sagahyroon, American University of Sharjah

• Dr. Abdulrahim Sajini, Khalifa University

• Prof. Khaled Salah, Khalifa University 

• Mr. Sa’Ed Salhieh, The British University in Dubai

• Dr. Abdelouahid Samadi , United Arab Emirates University

• Prof. Vijayavenkataraman Sanjairaj, New York University Abu Dhabi

• Mr. Mohammad Semreen, University of Sharjah

• Dr. Mostafa Shaaban, American University of Sharjah

• Prof. Khaled Shaalan, The British University in Dubai

• Dr. Farah Shamout, New York University Abu Dhabi

• Dr. Zachary Shellenberger, New York University Abu Dhabi

• Dr. Wael Sheta, British University in Dubai

• Prof. Abdulhadi Shoufan, Khalifa University

• Dr. Tamer Shousha, University of Sharjah

• Dr. Karnail Singh, American University of Sharjah

• Dr. Yashbir Singh, Mayo Clinic, Rochester

• Dr. Kaushik Sivaramakrishnan, United Arab Emirates University

• Dr. Nelson Soares, University of Sharjah

• Dr. Sameh Soliman, University of Sharjah

• Prof. Yong-Ak Song, New York University Abu Dhabi

• Dr. Hana Sulieman, American University of Sharjah

• Prof. Muhammed Syam, UAE University

• Dr. Muhammad Tahir, United Arab Emirates University

• Prof. Mohd Takriff, University of Sharjah

• Dr. Hanan Taleb, British University in Dubai

• Dr. Joy Tannous, United Arab Emirates University

• Dr. Usman Tariq, American University of Sharjah

• Dr. Justin Thomas, Zayed University

• Dr. Hanada Thomure, Zayed University

• Dr. Ali Trabolsi, New York University Abu Dhabi

• Prof. Thanasis Triantafillou, New York University Abu Dhabi

• Prof. Anthony Tzes, New York University Abu Dhabi

• Prof. Abdullahi Umar, Khalifa University

• Prof. Lourdes Vega, Khalifa University

• Prof. Naoufel Werghi, Khalifa University

• Dr. Stephen Wilkins, The British University in Dubai

• Dr. Genanew Worku, University of Dubai

• Prof. Sherif Yehia, American University of Sharjah

• Dr. Roland Young, UAE University

• Prof. Ahmed Yousef, Khalifa University 

• Dr. Amer Zakaria, American University of Sharjah

• Prof. Wael Zaki, Khalifa University

• Prof. Lianxi Zheng, Khalifa University

• Dr. Muhammad Zubair, University of Sharjah

• Prof. Ioannis Zuburtikudis, Abu Dhabi University
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9:00 - 10:45
Opening Session 
Room: Joharah Ballroom
• Dr. Arif Sultan Al Hammadi, Executive Vice President, Khalifa University,  

UAE GSRC 2022 Chair of Steering Committee
• Dr. Mahmoud Al-Qutayri, Khalifa University, UAE GSRC 2022 General Chair
• H. E. Faisal Al Bannai, Secretary General, Advanced Technology Research Council (ATRC)
• H. E. Dr. Sultan Al-Nauaimi, Director General of ECSSR, Abu Dhabi

10:00 - 10:45
Panel Session: Mufakiru Al Emarat  
Room: Joharah Ballroom
Energy Diversification in the UAE and the Future of Green Energy 

10:45 - 11:00
Coffee Break - Morning 
Room: Joharah Ballroom

THURSDAY, MARCH 24

OPENING SESSIONS
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THURSDAY, MARCH 24

9:00 - 10:45
Opening Session 
Room: Joharah Ballroom
• Dr. Arif Sultan Al Hammadi, Executive Vice President, Khalifa University, UAE GSRC 2022 Chair of Steer-

ing Committee
• Dr. Mahmoud Al-Qutayri, Khalifa University, UAE GSRC 2022 General Chair
• H. E. Faisal Al Bannai, CEO and Managing Director, Edge Group, Abu Dhabi
• H. E. Dr. Sultan Al-Nauaimi, Director General of ECSSR, Abu Dhabi

10:00 - 10:45
Panel SESSION: Mufakiru Al Emarat 
Energy Diversification in the UAE and the Future of Green Energy 

10:45 - 11:00
Coffee Break - Morning 
Room: Joharah Ballroom 

11:00 - 12:30
AHS-1: ARTS, HUMANITIES & SOCIAL SCIENCES 
Room: Boardroom 4
Chair: Ayesha Rashid Alshamsi (The British University in Dubai, United Arab Emirates)

11:00 - 12:30
AHS-1: ARTS, HUMANITIES & SOCIAL SCIENCES 
Room: Boardroom 4
Chair: Ayesha Rashid Alshamsi (The British University in Dubai, United Arab Emirates) 

11:00 Is There a Place for Neuro-Linguistic Programming in the UAE Classroom?
Natallia Prakharenka, Philip McCarthy and Angel Merchant (American University of Sharjah, United Arab 
Emirates)
Neuro-Linguistic Programming (NLP) is a practical language learning/teaching approach that focuses on how 
people communicate, learn skills, and create experiences through patterns of thought and behavior. The name 
NLP reflects the principle that a person is a whole mind-body system, with consistent, patterned connections 
between neurological processes (neuro), language (linguistic), and learned behavioral strategies 
(programming). For the last twenty years, NLP has been broadly applied across formal education, ESL 
classroom in particular. However, NLP has received relatively little attention in the UAE. As such, this paper aims 
to raise awareness and create discussion among the local academic community about the effectiveness of NLP 
in 1) facilitating language acquisition, 2) increasing motivation, and 3) enhancing classroom management.

11:15 An observation of online vs on-campus teaching strategies
Siham Z Abukhalaf (BUID, United Arab Emirates)
The COVID-19 pandemic hit the world and had a notable impact on the Education industry, which resulted in 
new teaching strategies, which were suitable for synchronous online lessons. The primary aim of this research 
is to observe the teaching methods that have been transformed from face-to-face instruction to online 
instruction in terms of both student engagement and pedagogy. Also, to what extent does this affect the 
teacher and students’ engagement. An observation was used for this paper as a research method to 
investigate the differences between an online and a traditional lesson. A lesson observation tool was adapted 
to look at instructional strategies, classroom management, organization, content, questioning techniques, 
student engagement, feedback, and assessment. The results indicated that pedagogical practices in online 
teaching were not appropriately achieved, thus; more effective teaching practices and student learning 
occurred in the face-to-face lesson.

11:30 A Case Study Exploring ESL Instructors Perspectives of Blended Learning in UAE Higher Education
Azza Alawadhi (British University in Dubai & Higher Colleges of Technology, United Arab Emirates)
Despite its popularity, blended learning is still a relatively new approach to learning across higher education in 
the United Arab Emirates. This qualitative study seeks to gain insights into instructors’ perspectives of blended 
learning in an ESL program at a federal college in the UAE. Semi-structured interviews were used to identify 
the benefits and the challenges instructors perceived while teaching in this context. Results revealed several 
key benefits, including increased flexibility, improved accessibility, timely, and continuous learning. 
However, increased academic workload, technical issues, and lack of professional development were reported 
among the barriers. The findings offer recommendations, implications, and possible future directions for 
stakeholders and academics to inform future directives.

11:45 Vocabulary Acquisition for Children Through Cartoons
Khalid Al-Kharafi (American University of Sharjah, United Arab Emirates)
Audiovisual cartoon materials can help facilitate L2 vocabulary learning for children through various 
components. Cartoons display a sequence of drawings that create a story accompanied by dialogue, colorful 
backgrounds, and movement, hence providing different types of contexts that can aid in comprehension. 
Cartoons can be authentic materials as they display discourse that children could familiarize with through 
various audiovisual components presented. Thus, vocabulary words are accompanied by their visual depiction 
and audible pronunciation, which can allow for learning to occur. The paper is of interest to the conference 
because it will be able to provide support for cartoons aiding the learning process when it comes to language.
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12:00 Bridging the Gap Between L2 Vocabulary Research and Practice Through Teacher Cognition
Yvette Rizcallah, Philip McCarthy and Natallia Prakharenka (American University of Sharjah, United Arab 
Emirates)
In recent years, L2 vocabulary has received considerable attention from SLA scholars. These scholars have 
focused on the EFL learner and, consequently, developed materials and methods that facilitate the learning 
experience. However, even with all the frameworks developed for L2 vocabulary learning, EFL students still 
possess only limited foreign vocabulary knowledge. To close this gap, our study shifts the field’s attention from 
the learner to the EFL teacher. That is, we argue that EFL teachers can supply the field of SLA with necessary 
insight into L2 vocabulary practices. Therefore, the aim of this paper is to recognize EFL teachers as key 
contributors to L2 vocabulary learning and to obtain their perspectives, feedback, and reflections on vocabulary 
practices taking place inside EFL classrooms.

12:15 Student-centered learning in postgraduate Education and English classes in the British university in 
Dubai
Ayesha Rashid Alshamsi (The British University in Dubai, United Arab Emirates)
Centralizing students in the learning process helps teachers to Support students’ learning. Consequently, 
teachers should deliver the content using various strategies and pedagogies. The current study investigates 
instructional strategies applied in two classes in the British University in Dubai. Both observations revealed that 
students were active learners and participated in various activities that guided their learning. Further research 
on different instructional strategies that demonstrate other pedagogies is needed.

CHS-1: CLINICAL, PRE-CLINICAL, HEALTH & LIFE SCIENCES 
Room: Boardroom 3
Chairs: Zubaida Hassan (UAE University, United Arab Emirates), Narendran Reguraman (United Arab Emirates 
University, United Arab Emirates) 

11:00 Dietary Fat, Gut Microbiome, and Associated Gastrointestinal Disorders in Children with Autism 
Spectrum Disorder
Monia Kittana (United Arab Emirates University, United Arab Emirates); Amita Attlee, Farah Al Marzooq and 
Asma Ahmadani (UAEU, United Arab Emirates)
Children with autism spectrum disorder (ASD-C) report a high frequency and severity of gastrointestinal 
disorders (GID). Emerging evidence supports the biological intersection of neurodevelopment and 
microbiome, indicating the integral contribution of gut microbiome (GM) in the development and function of 
the nervous system and disease balance. Dysbiotic GM could be a contributing factor in the pathogenesis of 
GID in ASD-C. High-fat diets may modulate GM through accelerated growth of bile-tolerant bacteria, altered 
bacterial ratios, and reduced bacterial diversity. Saturated fatty acids may have a pronounced effect on 
increasing bile-tolerant bacteria and reducing microbial diversity, while omega-3 exerts a favorable impact on 
GM and gut health.

11:15 Uncovering early events in primary EBV infection using a rabbit model
Narendran Reguraman and Asma Hassani (United Arab Emirates University, United Arab Emirates); Pretty 
Phillip (UAEU CMHS, United Arab Emirates); Gulfaraz Khan (UAEU, United Arab Emirates)
Epstein-Barr virus (EBV) is an oncogenic virus associated in the pathogenesis of several human malignancies. 
EBV biology remain poorly understood, due to the lack of a suitable animal model. Here we show that, both 
immunocompetent and immunosuppressed animals were readily susceptible to EBV infection. However, 
immunosuppressed animals showed marked splenomegaly and widespread infection. Following EBV 
infection, the virus primarily targeted naïve and activated B cells. Infected cells expressed varying sets of viral 
latent/lytic gene products. Notably, co-expression of latent and lytic proteins in the same cell was not observed. 
Infected cells in type 0/1 latency (EBERs+), were small and proliferating (Ki67+). By contrast, cells in type 2/3 
latency (LMP1+), were large, non-proliferating (Ki-67−) and p53+. Although infected B-cells were widely present 
in splenic follicles, they did not express germinal center marker, BCL-6. Taken together, this study shows for the 
first time, some of the early events following primary EBV infection.
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11:30 Wear, Fatigue and Fracture Resistance of Different CAD/CAM Onlay Abutments used with Acetal Resin 
or Cobalt-Chromium Removable Partial Denture framework
Hiba Abdalla Alshaiba (University of Sharjah, United Arab Emirates)
The objective of this study was to assess wear, fatigue, and fracture resistance of different CAD/CAM onlay milled 
from monolithic-zirconium, hybrid-ceramic, and lithium-disilicate used as abutments for two-types of RPD 
frameworks (acetal-resin or cobalt-chromium). Each of the 6 material group categories were fatigued with 
750,000 chewing-cycles in the chewing simulator with thermal-cycling (5-55°C). The occlusal rest surface in RPD 
frameworks and the rest seat in the onlay were investigated for cracks and fractures. Then samples were 3D 
scanned before and after thermo-mechanical cycling and the wear was measured using specialized software. 
Fracture resistance was evaluated by load to failure. The findings revealed a significant difference (p<0.05) in 
wear, fatigue, and fracture resistance between the tested groups. According to this in-vitro study: the tested 
CAD/CAM ceramic materials demonstrated a conservative treatment option when used as onlay abutments. 
The acetal resin framework is not recommended in the posterior region for RPD.

11:45 Outcome Of Silencing Ribosomal Protein, L22 in Epstein-Barr Virus-Encoded RNA-1 Transport
Zubaida Hassan (UAE University, United Arab Emirates); Pretty Phillip (UAEU CMHS, United Arab Emirates); 
Bincy Baby (UAE University, United Arab Emirates); M. Kalim Akhtar (United Arab Emirates University, United 
Arab Emirates); Gulfaraz Khan (UAEU, United Arab Emirates)
Epstein-Barr virus (EBV)-encoded RNAs (EBERs) are small, noncoding, and structurally conserved RNA. They are 
expressed at million copies per EBV-infected cell. Although primarily localized to the nucleus, EBERs have also 
been reported to be present in other cellular compartments. This study aimed to investigate the mechanisms of 
nuclear-cytoplasmic transport of EBER1. We deleted individual stem-loops (SL) of EBER1 and silenced the 
cellular EBER1-binding ribosomal protein, RPL22. A significant reduction in the expression of EBER1 was seen in 
the nucleus and cytoplasm of EBER1 mutants compared to the wildtype. There was significant nuclear retention 
in SL3 mutant, which also had the greatest impact in decreasing the nuclear-cytoplasmic transport. Silencing 
RPL22 appeared to increase nuclear-cytoplasmic trafficking of the wildtype and SL1 mutant directly, and SL3 
mutant indirectly. We conclude that the conserved structure of EBER1 appears to be important in its nuclear-
cytoplasmic trafficking and RPL22 seems to be involved in the process.

12:00 Role of Gasdermin E mediated pyroptosis in the response of different breast cancer molecular subtypes 
to chemo- and Immunotherapy
Lama A Lozon (University of Sharjah & UOS, United Arab Emirates); Wafaa Ramadan, Varsha Menon and Rafat 
El-Awady (University of Sharjah, United Arab Emirates)
Breast cancer is most prevalent and a heterogeneous disease, requiring a deeper understanding of cancer 
biology and its interplay with its microenvironment. Gasdermin E (GSDME) can induce pyroptosis that can 
activate tumor immunity by exposing tumor-specific antigens to the immune cells. it is often silenced in the 
tumor by promoter hyper-methylation. And affected by a multiple loss of function mutations which indicates 
that it could be a tumor suppressor gene. GSDME expression was reported to be negatively regulated by 
oestrogen receptor (ER), progesterone receptor (PR), and epidermal growth factor receptor 2 (HER2 levels in 
hormone-positive breast cancer. However, the exact mechanism by which they infer down-regulation of GSDME 
is not yet known. The current work aims to investigate the mechanism of hormone receptor and HER2 
regulation of GSDME expression and activity, to provide an insight to re-establish its expression and that can 
sensitize BC cells to chemo- and immune therapy

12:15 UAE Native Plants as Potential Water Saving and TSE Water Valorization Element in Public Urban 
Greenery of Gulf Region
Ayesha Alam (United Arab Emirates University, United Arab Emirates); Elke Neumann (UAEU, United Arab 
Emirates)
Public Greenery in the UAE comprise mainly of exotic plants that require 2000 - 2500 mm annual irrigation 
water to survive. Strategies to preserve groundwater resources involve the Substitution for native plants, and 
treated sewage effluent (TSE) for irrigation. To quantify their water-saving potential, a field experiment was 
conducted in the Alain, UAE, involving eight indigenous and four exotic plant species cultivated under four 
different levels of TSE water for one year. The results indicate that native species, i.e., C. virgatus, S. italica, T. 
apollinea, C. comosum and A. halimus required 60 - 80 % less irrigation water compared with exotic species to 
maintain maximum biomass, litter, and a high ornamental value. All native plants were able to grow under 
various levels of TSE supply, requiring no additional input of nutritional elements for optimal growth confirming 
them as potential water saving and waste valorization elements in Public Urban Greenery.
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11:00 - 12:15
EPS-A1: AEROSPACE ENGINEERING 
Room: Murjaan BC 
Chairs: Fatima Sulaiman Alnaqbi, Miss (Khalifa University & Collage of Engineering, United Arab Emirates), Zawar 
Haider (Khalifa University of Science and Technology, United Arab Emirates) 

11:00 Design and Implementation of a Multi-Mission Torque Model Simulator for Earth Satellites
Fatima Sulaiman Alnaqbi, Miss (Khalifa University & Collage of Engineering, United Arab Emirates); Elena 
Fantino (Khalifa University of Science and Technology, United Arab Emirates); Firas Jarrar and Sean Swei (Khalifa 
University, United Arab Emirates)
Satellites in Earth orbits are exposed to different types of disturbances that affect their attitude over time. 
Accurate analysis and simulations for the effect of each perturbation on the attitude of the satellite is a very 
important step in designing satellites’ active and passive attitude controllers. The accuracy of the analysis 
depends on several factors including the geometry model of the satellite and the space environment model 
assumptions. Therefore, providing an open-source tool capable of simulating each disturbance impact on the 
attitude of any satellite geometry with minimum computational cost and required accuracy level is very useful.

11:15 Reduction of Saturn orbit insertion impulse using gravity assist and a low-thrust direct optimization 
approach
Burhani Makame Burhani (Khalifa University, United Arab Emirates); Elena Fantino (Khalifa University of Science 
and Technology, United Arab Emirates); Roberto Flores (The International Centre for Numerical Methods in 
Engineering (CIMNE), Spain); Ashraf N. Al-Khateeb (Khalifa University, United Arab Emirates)
Orbit insertion at Saturn requires a large impulsive manoeuver due to the velocity difference between the 
spacecraft and the planet. To minimize the cost of the orbit insertion maneuver, a combination of low-thrust (LT) 
propulsion and gravity assist (GA) at Jupiter is explored. GA is applied at Jupiter en route to Saturn, and LT 
deep-space maneuvers lower the launch energy requirements and the relative speed to Saturn upon arrival. The 
LT direct optimization approach is used to obtain the steering law that minimizes propellant consumption while 
satisfying the mission requirements and dynamical constraints. This approach lowers the orbit insertion impulse 
significantly, to the point where unpowered capture is possible by means of a GA with Saturn’s largest moon, 
Titan. The LT optimization method, the benefits to the propellant budget, and areas for further progress are 
presented and discussed

11:30 Gravity impact on post-resonance backward whirl in a cracked Jeffcott rotor
Rafath Abdul Nasar (Khalifa University, United Arab Emirates)
Rotor systems usually exhibit a passage through their resonance rotational speeds during start-up and coast 
down operations. Non-synchronous whirl orbits exist in the vicinity of resonance rotational speeds which can 
impact the breathing behavior of propagating cracks in cracked rotor systems. Although different 
methodologies of dynamical analysis of the cracked rotor whirl response exist in the literature, we explore the 
impact of gravity on post-resonance backward (Po-BW) excitation since Po-BW excitation is a robust indicator of 
rotor damage. Therefore, the combined effect of gravity and unbalance force orientation on Po-BW is studied 
using the Jeffcott rotor model with a modified breathing crack mechanism. 

11:45 Effect of cubic nonlinearities on the aeroelastic response of a two-dimensional airfoil system
Zawar Haider (Khalifa University of Science and Technology, United Arab Emirates); Rafic Ajaj (Khalifa University, 
United Arab Emirates)
his paper involves an investigation of the effect of cubic structural nonlinearities on the aeroelastic boundaries 
of a two-dimensional airfoil system, with pitch and plunge degrees of freedom. The aerodynamics of the model 
is developed using Theodorsen’s unsteady model and the system of differential equations is solved using the 
Runge-Kutta method. Hardening and softening effects are considered for pitch spring, and the response of the 
system is analyzed. The results exhibit that softening nonlinearities can lead to an onset of a hard flutter at lower 
speeds than that of a linear flutter case. Moreover, it is seen that spring hardening can delay flutter to a higher 
speed and eliminate divergent flutter conditions altogether.

12:00 Evaluating the Mechanical Properties of Three-Dimensional Architected Gyroid Sheet Graphene Lattices
Somayya Mohamed (Khalifa University of Science and Technology, United Arab Emirates)
Three-dimensional (3D) porous lattices fabricated from graphene have attracted considerable attention owing 
to the combination of the structural interconnectivity and the outstanding properties of graphene, which offers 
these structures with lightweight, large surface area, high porosity, and controllable properties. 
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In this work, a 3D graphene lattice with continuous architectures and well-defined topology was synthesized 
using a self-assembly hydrothermal-assisted dip-coating technique. The graphene is coated on a polymer 
based Gyroidal sheet triply periodic minimal surface (TPMS) as the initial template. Four different graphene 
oxide concentrations were used to fabricate the 3D graphene lattices in order to study the effect of changing 
the graphene concentration on the mechanical properties. The highest elastic modulus recorded for the Gyroid 
graphene lattice was 1451.5 kPa for a sample with a density of 107.3 mg.cm-3. The results show that these 
lightweight 3D graphene lattices can be used in various applications.

11:00 - 12:30
EPS-B1: BIOMEDICAL ENGINEERING 
Room: Murjaan DE
Chairs: Ghada Alhussein (Khalifa University, United Arab Emirates), Murad Almadani (Khalifa University, United Arab 
Emirates) 

11:00 Multi-Resolutional Deep Learning Architecture For Seizure Onset Detection
Murad Almadani (Khalifa University, United Arab Emirates); Ahsan Khandoker (Khalifa University of Science, 
Technology and Research, United Arab Emirates); Kinda Khalaf (Khalifa University, United Arab Emirates)
Despite continuous improvement in antiepileptic drugs, more than one third of epilepsy patients continue to 
suffer from seizures, leading to severe health and socioeconomic consequences. Seizure detection systems 
promise improving patient outcomes by allowing for tailored therapy, and playing a vital role in preventing 
accidents and sudden unexpected death in Epilepsy (SUDEP). Automated seizure detection and prediction 
requires methods which involve feature computation and categorization. In this work, we propose a novel 
one-of-a-kind architecture, which classifies seizure occurrences using single-channel raw ECG and EEG data. 
The proposed pipeline employs two modules: a multiresolution convolutional neural network (MRCNN), and an 
adaptive feature recalibration (AFR). A temporal context encoder (TCE) is consequently used, where a multi-
head attention (MHA) approach is employed to capture the temporal correlations between the acquired values. 
The pipeline was tested using real non-invasive seizure dataset and the resulting compromising confusion 
matrix of the trained pipeline offers promising results.

11:15 The effect of increasing ectopic noise on heart rate variability measures
Shiza Saleem (Khalifa University, United Arab Emirates); Ahsan Khandoker (Khalifa University of Science, 
Technology and Research, United Arab Emirates); Mohanad Alkhodari (Healthcare Engineering Innovation 
Center, Khalifa University, United Arab Emirates); Leontios Hadjileontiadis (Khalifa University of Science and 
Technology, United Arab Emirates); Herbert Jelinek (Healthcare Engineering Innovation Center, Khalifa 
University, United Arab Emirates)
Ectopic or abnormal heart beats are a part of the ECG recordings of cardiovascular patients. Dealing with 
ectopic beats usually requires extensive preprocessing to allow heart rate variability analysis (HRV). However the 
exact effect of ectopic noise on HRV measures has not been reported. This study investigates the effect of adding an 
increasing percentage of ectopic noise to artificial ECG signals and calculating twenty-four HRV measures. 
The results showed a significant difference between HRV results of the noise-free and noisy ECGs. An important 
finding is that the sensitivity of each HRV measure to increasing percentage of noise differs and suggests that 
depending on the HRV measure employed in the analysis different preprocessing steps should be considered.

11:30 Emotion Recognition in Interactive Conversational Speech Using MFCCs features
Ghada Alhussein (Khalifa University, United Arab Emirates); Leontios Hadjileontiadis (Khalifa University of 
Science and Technology, United Arab Emirates); Ahsan Khandoker (Khalifa University of Science, Technology 
and Research, United Arab Emirates); Mohanad Alkhodari (Healthcare Engineering Innovation Center, Khalifa 
University, United Arab Emirates)
The number of studies on emotion recognition in conversation grew exponentially within the last few years due 
to its vast applications in diverse areas. In this paper we propose a uni-modal machine learning-based 
technique to estimate the emotion from speech during a conversation. Accordingly, we investigate how 
emotions are conveyed from partners involved in a conversation to the external observers. In our approach, first 
13 Mel Frequency Cepstral Coefficients (MFCCs) are estimated and then, nine features from each coefficient are 
calculated and used as a feature vector to a Support Vector Machine (SVM) classifier. 
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Two datasets are used for the evaluation of the proposed approach, i.e, K-Emocon and IEMOCAP, proving its 
robustness. Using K-Emocon signals, our model achieved up to 84.63% accuracy for arousal, and 82.04% for 
valence, whereas with IEMOCAP data we obtained an accuracy of 74.77% (arousal) and 70.04% (valence). This 
performance significantly surpasses the current state-of-the-art.

11:45 Reliability of deep learning MRI-based screening tool for accelerated aging
Tetiana Habuza and Balqis Albreiki (United Arab Emirates University, United Arab Emirates); Nazar Zaki (UAE 
University, United Arab Emirates); Yauhen Statsenko (United Arab Emirates University, United Arab Emirates)
The world-wide population faces the problem of aging and age-related diseases. Currently, 57 million people 
worldwide suffer from dementia. This number is predicted to triple by 2050. Our main goal is to improve 
screening for dementia by studying a structure-function association (SFA) in the brain. We intend to 
establish association between executive functioning, cognitive status and brain structure. We studied a total 
number of 480 cognitively normal (CN) cases. A 3D convolutional neural network-based regression model 
was developed to estimate the level of cognitive decline from pre-processed T1-weighted MRI images. 
Proposed model was trained on ADNI dataset. The strength of the association between predicted cognitive 
tests scores and executive functioning tests was assessed on POBA dataset. Our model reflects the brain 
SFA in the healthy control group, so it could be used as a reference norm in clinical settings.

12:00 A novel approach to detect blood components in a non-invasive manner
Dana Alhosani (Khalifa University, United Arab Emirates); Herbert Jelinek (Healthcare Engineering 
Innovation Center, Khalifa University, United Arab Emirates)
Diabetes is a leading cause of death and has many complications such as chronic kidney disease (CKD), if 
not well monitored. The current methods to monitor glucose levels (BGL), are invasive and irritating to use. 
This paper will discuss a proposed design of a wearable device that will be able to detect blood glucose, 
Creatinine (Cr), Sodium (Na+) and Potassium (K+) levels in a non-invasive method.

12:15 Cytotoxicity testing of MXene with different cells
Aibobek Seitak (Khalifa University, United Arab Emirates); Aya Shanti (Khalifa University of Science and 
Technology, United Arab Emirates); Sung Lee (Biomedical Engineering, United Arab Emirates); Vincent Chan 
and Shaohong Luo (Khalifa University, United Arab Emirates); Kin Liao (Aerospace Engineering, United Arab 
Emirates)
The new family of 2D nanomaterials MXenes has gained increasing interest since 2011, which was extracted 
from the MAX phase of ceramics. The study identified the in vitro cytotoxicity aspect of MXenes. In terms of 
biocompatibility, the study analyzed the impact of MXene on the viability of macrophage immune cells 
(RAW264.7), human pancreatic fibroblasts (HPFs), and breast cancer cells (MDA321). The viability of cells 
within MXene colloidal solution tested by MTT assay. The cytotoxicity testing results have shown that MXenes 
are not toxic at the specific level of their concentration. By the cytotoxicity performance of the MXene, the 
results promise a high rate of biocompatibility within its innate properties compared to other available 2D 
materials.
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EPS-C1: CHEMICAL ENGINEERING 
Room: Murjaan FG
Chairs: Seba Alareeqi (Khalifa University, United Arab Emirates), Riffat Amna (Khalifa University, United Arab Emirates) 

11:00 Computational study on the hydrogen generation from H2S photocatalytic splitting on CdS catalyst
Yuting Li (Khalifa University, United Arab Emirates)
The combustion of traditional fossil fuels generates greenhouse gases contributing to climate change. Problems 
derived from climate change dictate the reestablishment in energy production and utilization. In this direction, 
converting solar energy through photocatalysis into suitable fuels such as hydrogen by H2S splitting is an 
intriguing strategy to alleviate environmental problems. However, seeking sound solutions to improve the solar 
harvesting efficiency still poses great challenges in this field. Therefore, it is essential to understand how to 
improve the solar light utilization and conversion efficiency based on existing technologies and materials, or 
searching for alternative ones. Along that effort, DFT calculation is an indispensable tool to provide guidance to 
effectively select or design photocatalysts for improving hydrogen generation efficiency. In this contribution, we 
will provide additional information on the adsorption and dissociation mechanisms of H2S on CdS, guiding the 
search for photocatalysts for efficient hydrogen production from H2S splitting.

11:15 An obscure and most promising technique for Sulphur copolymers
Riffat Amna (Khalifa University, United Arab Emirates)
In this work, we demonstrate our approach for the preparation of sulfur-acrylic emulsion at high temperature in 
an aqueous medium. Emulsion polymerization technique help to control the reaction kinetics and yield better. 
This study aims to provide a method for the preparation of elemental sulfur-acrylic emulsion containing styrene, 
acrylic acid, butyl methacrylate, methyl methacrylate, and elemental sulfur. The monomeric compounds are 
polymerized in the presence of emulsifiers Sodium dodecyl sulfate and Triton X-114 using Potassium persulfate 
(KPS) polymerization initiator. Formation of sulfur-acrylic emulsion is confirmed by XRD, FTIR, SEM, TEM, DSC, 
and TGA. Prepared emulsion polymers can be easily processed into thin film at room temperature. This 
emulsion polymer synthesis’s main purpose is to introduce a new technique for elemental sulfur polymerization.

11:30 Hybrids of metal-organic frameworks with graphene aerogel for CO2 capture
Solomon Kahsay Gebremariam, Ludovic Dumée and Georgios Karanikolos (Khalifa University, United Arab 
Emirates)
A hybrid adsorbent of graphene aerogel (GA) and MIL-101 metal-organic framework (MOF) was developed and 
studied for CO2 adsorption. The hybrid adsorbent displayed dispersion of MIL-101 into the 3D network of the GA. 
The aim was to enhance handling and processability and reduce mass transfer limitations in practical capture 
applications.

11:45 Computational study on the effect of graphene oxide hybridization on the performance of GO/MOF 
adsorbents for CO2 capture
Hongyu Zhao, Daniel Bahamon, Maryam Khaleel and Lourdes Vega (Khalifa University, United Arab Emirates)
Hybridization of metal organic frameworks (MOFs) with graphene oxide (GO) has been used to improve the CO2 
adsorption performance of MOFs. Molecular simulations can help to clarify this underlying mechanism. Delicate 
manipulation of structural parameters can lead to a model that can replicate experimental data, and further 
optimization allowed us obtaining structures with higher CO2 capture performance at low pressures. This 
strategy works for both GO/CuBTC and GO/UTSA-16 materials studied in this work, although the resulting effects 
are different due to their inherent topology and pore size differences. One of the models, G65 (GO/CuBTC with 
65 wt% GO) shows excellent CO2/N2 adsorption selectivity (120 at 313 K), working capacity (1.79 mmol/g) and 
specific energy consumption (0.53 GJ/tonne-CO2) at desorption temperature of 393 K, outperforming the pure 
CuBTC. Yet, GO also brings a negative effect for the transport of gases inside the pores of the MOFs.

12:00 DFT Study on Hydrodeoxygenation of Phenol, Anisole, Benzaldehyde, and Vanillin over Ni(111)-Based 
Single-Atom Alloys Catalysts
Seba Alareeqi and Daniel Bahamon (Khalifa University, United Arab Emirates); Kyriaki Polychronopoulou (Khalifa 
University of Science, Technology and Research, United Arab Emirates); Lourdes Vega (Khalifa University, United 
Arab Emirates)
Hydrodeoxygenation (HDO) is among the most promising paths for bio-oils upgrading towards desirable 
end-products and commercial fuels. Catalyst design in the HDO process plays a vital role in the reaction kinetics 
and pathways. 
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In this work, the upgrading of four modeled bio-oils, namely phenol, anisole, benzaldehyde, and vanillin has 
been systematically explored on a wide-range of nickel-based single-atom alloy (SAA) catalysts by means of 
quantum mechanics (QM) calculations. Results revealed that the presence of the hydroxyl-rich environment 
gave rise to the SAA catalysts stability shown by the segregation energy change compared to vacuum 
condition. Among the different single-atom surfaces, V-Ni(111) showed the strongest adsorption energy with 
respect to all oxygenated-compounds. Furthermore, the highest surface-interactions were found in the case of 
benzaldehyde, attributed to the π-bond dominant interactions with the active-site.

12:15 Biosensor based on graphene oxide for BSA/SARS-CoV-2 detection
Dana Kadadou, Lina Tizani and Vijay Wadi (Khalifa University, United Arab Emirates); Fawzi Banat (Khalifa 
University of Science and Technology, Abu Dhabi, United Arab Emirates); Habiba Alsafar (Khalifa University of 
Science, Technology and Research, United Arab Emirates); Ahmed Yousef and Shadi Wajih Hasan (Khalifa 
University of Science and Technology, United Arab Emirates)
In spite of the rapidly growing research interest in biosensors for the detection of health-alarming pathogens, 
cost remains a live factor preventing the real-life application in water networks. In this paper, in-house prepared 
graphene oxide and four-terminal Kelvin sensors have been investigated to develop a cost-effective, yet highly 
sensitive and selective biosensor. Spin-coating was used to deposit uniform and continuous layers of graphene 
oxide solution, which had been prepared using simplified Hummer method. To attain the required electrical 
properties needed in electrochemical biosensing, thermal reduction was conducted, after which a resistance of 
around 3 kΩ was measured. Surface immobilization of specific antibodies on rGO conductive sheets was 
achieved through a linker molecule, PBASE, which exhibits dual functionality. The developed composite was 
then utilized for testing in two different applications, including the detection of SARS-CoV-2. The results reveal 
that the reported biosensor was successful in both applications, indicating tunability.

EPS-D1: COMPUTER & INFORMATION SCIENCES 
Room: Murjaan H
Chairs: Muhammad Ridzuan (Mohamed Bin Zayed University of Artificial Intelligence, United Arab Emirates), Ali 
Reza Sajun (American University of Sharjah, United Arab Emirates)

11:00 Multi-label Fundus Disease Classification using Transformers
Manuel A Rodriguez Rivera (Khalifa University, United Arab Emirates); Hasan Al-Marzouqi (Khalifa University of 
Science and Technology, United Arab Emirates); Panagiotis Liatsis (Petroleum Institute, United Arab Emirates)
Early retinal disease diagnostic is one of the most important factors to avoid partial or permanent blindness. 
Deep Learning techniques have shown improvement in the automatic detection of retinal diseases on fundus 
images. Most of the current works focus on single disease detection due to the scarcity of multi-label datasets 
and the difficulty of detecting multiple diseases at the same time. This makes these models less flexible and not 
practical for adoption on real patients. We created a new multi-label dataset combining previous publicly 
available datasets for fundus disease classification and developed a novel pipeline for multi-label disease 
classification using a transformer-based model. We show that our approach performs better than all previous 
works on the same task and opens the possibility of the more widespread use of transformer architectures in 
the medical imaging field.

11:15 Computer Assisted Diagnosis of Tuberculosis: A Case Study in the Detection and Localization of TB from 
Chest X-rays
Muhammad Ridzuan (Mohamed Bin Zayed University of Artificial Intelligence, United Arab Emirates); 
Mohammad Yaqub (Mohamed Bin Zayed University of Artificial Intelligenc, United Arab Emirates)
Numerous works have been published on the use of AI to help radiologists in the detection and localization of 
pathologies from chest X-rays. However, very few products have been approved and deployed in clinical 
settings. This paper takes an unbiased approach in presenting the predictive power of machine learning 
algorithms through a case study in the identification of tuberculosis from CXRs. Several classical convolutional 
neural network baselines and pretrained models were tested with high accuracies (>97%). However, the learned 
outputs from the high-performing models are not necessarily in agreement with each other, bringing into 
question the reliability and generalizability of some classification models.
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11:30 SubOmiEmbed: Self-supervised Representation Learning of Multi-omics Data for Cancer Type 
Classification
Sayed Hashim, Muhammad Ali and Karthik Nandakumar (Mohamed Bin Zayed University of Artificial 
Intelligence, United Arab Emirates); Mohammad Yaqub (Mohamed Bin Zayed University of Artificial Intelligenc, 
United Arab Emirates)
For personalized medicines, very crucial intrinsic information is present in high dimensional omics data which 
is difficult to capture due to the large number of molecular features and small number of available samples. 
Integration and analysis of multi-omics data give us a broad view of tumours, which can improve clinical 
decision making. In our project, we extend the idea of using a variational autoencoder (VAE) model for low 
dimensional latent space extraction with the self-supervised learning technique of feature subsetting. Our 
extension involves training encoder and decoder to reconstruct the data from just a subset of it. We 
experimented with our approach and found that SubOmiEmbed produces comparable results to the baseline 
OmiEmbed with a much smaller network and by using just a subset of the data. This work can be improved to 
integrate mutation-based genomic data as well.

11:45 Automatic Segmentation of Head and Neck Tumor: How Powerful Transformers Are?
Hussain Ali Alasmawi, Ikboljon Sobirov and Otabek Nazarov (MBZUAI, United Arab Emirates); Mohammad 
Yaqub (Mohamed Bin Zayed University of Artificial Intelligenc, United Arab Emirates)
Cancer is one of the leading causes of death worldwide, and head and neck (H&N) cancer is amongst the most 
prevalent types. Machine learning, and deep learning in particular, can assist to automate this process, yielding 
results as accurate as the results of a clinician. In this research study, we develop a vision transformers-based 
method to automatically delineate H&N tumor, and compare its results to leading convolutional neural 
network (CNN)-based models. We show that the selected transformer-based model can achieve results slightly 
below CNN-based ones. With cross validation, the model achieves a mean dice similarity coefficient of 0.736, 
mean precision of 0.766 and mean recall of 0.766

12:00 Evaluating the FixMatch Semi-Supervised Algorithm for Unbalanced Image Data
Ali Reza Sajun and Imran A. Zualkernan (American University of Sharjah, United Arab Emirates)
In recent years there has been a major rise in interest in the field of semi-supervised deep learning with newer 
techniques being proposed which rapidly push the state-of-the-art. Most techniques, however, use balanced 
benchmarking datasets and therefore do not translate into real life applications which involve highly 
imbalanced datasets. An investigation was conducted into the performance of the FixMatch algorithm when 
trained on unbalanced benchmarking datasets and a real world dataset. Three different distributions of 
imbalance, with the proportion of labeled samples varied from 80% to 40%, were applied and compared to a 
baseline of uniformly balanced data. An increase in error rate is noted for the imbalanced datasets with larger 
errors seen in cases where there are greater number of minority classes. Indeed, the distribution containing the 
most minority classes showed the maximum drop in performance with a mean error rate increase of 12.67% 
compared to the uniform baseline.

12:15 A Novel Capsule Net for Autonomous Baggage Threat Recognition
Divya Velayudhan (Khalifa University, Abu Dhabi, United Arab Emirates); Taimur Hassan (Khalifa University, 
United Arab Emirates); Ernesto Damiani (Khalida University - EBTIC, United Arab Emirates); Naoufel Werghi 
(Khalifa University, United Arab Emirates)
Baggage threat detection plays a crucial role in ensuring public safety. However manual screening of the 
image is error-prone and challenging. Hence, considerable advancements have been made in autonomous 
baggage threat recognition using convolutional neural networks (CNN) in recent years. However, CNNs cannot 
exploit the spatial relation between the key features. We propose a novel capsule net model to recognize 
baggage scans with concealed threats to tackle this. The proposed framework has been found to perform 
better than baseline systems.

EPS-E1: ELECTRICAL & ELECTRONIC ENGINEERING 
Room: Murjaan I
Chairs: Enas Abulibdeh (Khalifa University of Science and Technology (KU), United Arab Emirates), Sagiru Mukhtar 
Gaya (Khalifa University of Science and Technology, United Arab Emirates) 

11:00 High-Throughput Advance Encryption Standard (AES) Accelerator for System-on-Chip (SoC)
Enas Abulibdeh (Khalifa University of Science and Technology (KU), United Arab Emirates); Hani Saleh (Khalifa 
University, United Arab Emirates)
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The demands of high-level security and performance for resource-constrained SoC represent real challenges. 
Consequently, the dedicated accelerators are designed to deliver a high-quality function with minimal costs. 
This paper introduces a high-performance Advanced Encryption Standard (AES) accelerator that suits SoC 
requirements. The suggested design replaces the LUT-based implementation of the substitution block (SBox) 
with a combinational circuit to break the fixed memory accesses and reduce the power consumption. Also, it 
reduces the hardware complexity by integrating the transformation and its inverse in one block and utilizes one 
key expansion block. The suggested accelerator outperforms the standard implementation of encryption by 
25%.

11:15 An Efficient Design of FTTH Networks using Integer Programming Model
Sara Alkhajeh and Adriana Gabor (Khalifa University, United Arab Emirates); Anis Ouali (EBTIC, United Arab 
Emirates); Kin Fai Poon and Khaled ElBassioni (Khalifa University, United Arab Emirates)
The continuous rapid development in technology has led telecom services companies to constantly strive to 
enhance their networks in order to provide better service for their customers. It is due to the fact that the 
Internet infrastructure has become an important aspect to the world since it is believed to be an enabler to 
economical growth in the regions where it is provided. With the constant demand of higher bandwidth for the 
use of online applications such as gaming, video streaming, and data sharing, the legacy copper network and 
coaxial cables have been replaced with the fiber-optic line access networks. In this paper, an efficient integer 
linear programming (ILP) approach is proposed to design a Fiber-to-the-Home network based on Gigabit 
Passive Optical Network (FTTH/GPON) technology for a given area. Several greenfield areas have been 
considered in this work to investigate the effect of handling real scenarios.

11:30 RNS implementation of activation functions
Vasilis Sakellariou (Khalifa University, United Arab Emirates)
The Residue Number System (RNS) has been proposed as an alternative to conventional binary representations 
for use in AI hardware accelerators. While it has been successfully utilized in applications targeting 
Convolutional Neural Networks (CNNs) which primarily utilize the Rectified Linear Unit (ReLU) as an activation, 
its usage in other network models such as Recurrent Neural Networks (RNNs) has been set back due to the 
difficulty of implementing more complex activations functions in the RNS domain. In this paper, we seek to 
extend its usage and allow RNS-based accelerators to support a wider variety of activation functions by deriving 
improved accuracy piecewise linear approximations of the tanh and sigmoid functions using the minimax 
approach and by proposing a fully RNS-based hardware realization. We show that our approximations can 
effectively mitigate accuracy degradation in LSTM as well as CNN architectures compared to naive 
approximations, while resulting in an RNS-friendly implementation.

11:45 Efficient MUX-based Multiplier for MAC unit
Huruy T Tesfai, Hani Saleh, Mahmoud Meribout, Mahmoud Al-Qutayri and Baker Mohammad (Khalifa University, 
United Arab Emirates); Thanos Stouraitis (Khalifa University, United Arab Emirates & University of Patras, Greece)
The cost of fast full-tree or parallel-tree multipliers are high and hence limits applications to systems whose 
speed requirement is critical. The slow serial implementations are also usually mixed with the full tree to lower 
the cost to an acceptable range resulting in partial tree. In this paper, we propose a full tree of lower height with 
pre-computation of multiplicand multiples using multiplexer networks. It is demonstrated that for a radix-16 
version of the multiplier, the partial product reduction network shrinks by a factor of two. The proposed design 
is more efficient consuming 35% less power and requires 13% less area than a standard Booth-recoded 
multiplier with comparable speed. Hence, the proposed multiplier design is suitable for integration in multiply 
intensive applications such as DNNs (Deep Neural Networks) and other algorithms.

12:00 Prediction of Probe Feeding Position in Rectangular Patch Antenna Using Artificial Neural Network
Sagiru Mukhtar Gaya and Mohamed A Abou-Khousa (Khalifa University of Science and Technology, United Arab 
Emirates)
In this paper, an artificial neural network (ANN) is proposed to predict the probe feeding position of a 
rectangular patch antenna. During design in any full-wave electromagnetic simulation software, a good initial 
guess is made for the feeding position, and a parametric sweep is done for optimization. The return loss of the 
antenna is observed for different feeding positions. Obtaining an empirical relation between antenna return loss 
and feeding position will facilitate antenna design by reducing the simulation time. Due to the learning and 
generalization future of ANN, it is employed to obtain such empirical relations. Computer simulation technology 
(CST) microwave studio is used to generate 51 samples. The samples are divided into 70% for training, 15% for 
validation, and 15% for testing. The antenna used for sample generation is designed to resonate at 2.4 GHz. The 
output of the ANN during training and testing shows agreement with raw data.
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12:15 Cross Layer Design for Cognitive Radio Trustworthiness: A Blockchain Approach
Esraa M. Ghourab (KU Center for Cyber-Physical Systems & Cyber Security Lab, VTMENA, Egypt); Lina Bariah 
(Khalifa University, United Arab Emirates); Sami Muhaidat (Kahlifa University, United Arab Emirates); Paschalis C. 
Sofotasios (Khalifa University & Tampere University, Finland); Mahmoud Al-Qutayri and Ernesto Damiani (Khalifa 
University, United Arab Emirates)
The highly dynamic nature of cognitive radio (CR) systems and their stringent latency requirements pose a 
major challenge in the realization of efficient intelligent transportation systems (ITS). In this paper, we 
investigate relay selection and opportunistic spectrum access in conjunction with blockchain technology. To 
quantify the trustworthiness of the SRs, we formulate a mathematical framework to evaluate the trust value of 
each SR, which is then leveraged for rewarding or penalizing the SR. Finally, we present numerical results to 
demonstrate the superiority of the proposed scheme.

EPS-F1: MECHANICAL ENGINEERING 
Room: Murjaan J
Chairs: Hazem Elrefaei (Khalifa University, United Arab Emirates), Mohammed I. Radaideh (Khalifa University of 
Science and Technology, United Arab Emirates) 

11:00 Optimization of Geocentric Satellite Constellation for Local Navigation
Hazem Elrefaei and Andrei Sleptchenko (Khalifa University, United Arab Emirates); Elena Fantino (Khalifa 
University of Science and Technology, United Arab Emirates)
Satellite constellations can provide the users with a variety of services related to navigation, communication, or 
Earth observation. This research deals with the development of a tool that can optimize the orbital design of a 
low-cost navigation satellite system to be used as an independent service provider for the UAE and the Gulf 
region. Through a genetic algorithm GA, the optimization algorithm targets two objective functions to 
minimize: the geometric dilution of precision GDOP and the total number of satellites in the constellation.

11:15 Characterization of electrostatic MEMS devices by motion-induced current transduction mechanism
Basil Alattar (American University of Sharjah, United Arab Emirates); Mehdi Ghommem (American University Of 
Sharjah, United Arab Emirates)
In this project, we develop an experimental set-up that facilitates the characterization and performance analysis 
of MEMS devices made of vibrating beams for sensing applications. The MEMS devices are electrically actuated 
by applying a pure harmonic voltage between a cantilever microbeam and a fixed electrode patterned in the 
substrate underneath. The microbeam vibrations result in capacitance changes that induce a current. This 
current is measured with lock-in and transimpedance amplifiers. The induced currents can be used to extract 
the characteristics of the microbeam including the quality factor, the natural frequency and investigate the 
nonlinear dynamic aspects of the microbeam when subjected to high voltages. Experiments demonstrate the 
capability of the present transduction mechanism to analyze the motion of the electrically-actuated 
microbeam.

11:30 Enhancing the Flexural Properties of Additively Manufactured AlSi10Mg 4PB TPMS Latticed-beams 
through Functional Grading and Multi-Topology Hybridization
Chukwugozie Jekwu Ejeh (Khalifa University, United Arab Emirates); Imad Barsoum and Rashid Abu Al-Rub 
(Khalifa University-ADAM Center, United Arab Emirates)
This study investigates the influence of relative density gradation and multi-topology hybridization on the 
four-point bend (4PB) specific flexural properties of laser powder-bed fusion manufactured AlSi10Mg sheet-
based TPMS latticed-beams. In this paper, Schwartz primitive topology is considered for relative density grading, 
while the multi-topology latticed-beam comprises Schwartz primitive, Schwartz diamond, and Schoen 
f-rhombic dodecahedron which are hybridized based on normal and shearing stresses distribution in beam 
structures. Results from the 4PB testing reveal that better specific flexural stiffness and delayed failure of 
lightweight beams can be achieved through multi-topology hybridization and through-thickness relative 
density gradation, respectively.

11:45 Effect of subject-specific mass distribution on joint biomechanics during gait
Abdul Aziz Vaqar Ahmed Hulleck and Marwan El Rich (Khalifa University, United Arab Emirates); Tao Liu 
(University of Alberta, Canada); Kinda Khalaf (Khalifa University, United Arab Emirates)
Efficacy of musculoskeletal (MSK) model predictions is affected by body segment parameters (BSPs) like mass 
distribution, center of mass (CoM) and moment of inertia. 
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Currently used models to obtain BSPs are limited, cadaveric studies are expensive and imaging modalities adds 
to radiation burden. The study compares joint reaction forces predicted using our previously developed subject-
specific mass distribution tool and linear scaled model during gait in subjects with different body mass index 
(BMI). With increasing BMI, a greater variability of the joint reaction forces was observed with the new scaling 
approach.

12:00 OME2 Ignition Delay Time prediction Using Machine Learning
Mohammed I. Radaideh and Dimitris Goussis (Khalifa University of Science and Technology, United Arab 
Emirates)
In this study, we implement machine learning to predict the ignition delay time (IDT) of oxymethylene dimethyl 
ether (OME2) using Multiple Layer Perceptrons (MLP). A dataset of 8 parameters (including IDT) was collected 
using Computational Singular Perturbation (CSP) algorithm and Chemkin-pro software. Regression results 
showed good IDT prediction accuracy. Feature selection analysis was also used to identify the most important 
features for predicting IDT of OME2.

12:15 Joining of polymer-metal hybrid structures by fused deposition modelling
Aisha Alhmoudi (Khalifa University of Science and Technology, United Arab Emirates); Jamal Sheikh-Ahmad, 
Fahad Almaskari and Shrinivas Bojanampati (Khalifa University, United Arab Emirates)
ABS-Aluminum and PLA-Aluminum joints were fabricated using fused deposition modelling technology. This 
additive manufacturing method depends on extruding the polymer layer by layer on the metal surface to 
produce hybrid polymer-metal structures. The aim of this experimental study is to explore the parameters 
effecting the joint strength, focusing on the bed temperature and discussing the effect of warping on joint 
performance. Tensile shear test is conducted to measure the mechanical behavior of the FDM fabricated single 
lap joints. 

EPS-G1: MATERIALS SCIENCE & ENGINEERING 
Room: Boardroom 1
Chairs: Israr Ahmed (Khalifa University, United Arab Emirates), Mehreen Javed (United Arab Emirates University, 
United Arab Emirates) 

11:00 Compressive piezoresistive behavior of MWCNT/PA12 nanocomposites processed via selective laser 
sintering (SLS)
Muhammad Umar Azam and Andreas Schiffer (Khalifa University of Science and Technology, United Arab 
Emirates)
In this study, polyamide (PA12) based nanocomposites reinforced with different concentrations of multi-walled 
carbon nanotubes (MWCNTs) were synthesized by using SLS. Initially, the processing parameters of SLS were 
optimized to print the pure and nanocomposites samples. The printed samples were then examined for their 
mechanical and piezoresistive properties under uniaxial compressive loading. The nanocomposites had slightly 
lower elastic modulus and strength than the pure PA samples which might be attributed to weak interfacial 
bonding between filler and the matrix, as inferred from morphological and thermal characterizations. In terms of 
piezoresistivity, the sample with lowest concentration of MWCNTs showed highest gauge factor/ sensitivity. The 
final aim of this study is to fabricate lightweight cellular nanocomposites that can be used for self-sensing 
structural applications in biomedical devices and robotics.

11:15 First-principles study of Novel 2D Butylammonium Tin Iodide Perovskites
Mehreen Javed (United Arab Emirates University, United Arab Emirates)
Ever-increasing global energy demand is a sign of immediate shifting towards renewable energy resources. Solar 
energy with its clean, abundant, and cost-effective features serves as the best choice to take complete 
responsibility for fulfilling future energy demands. Novel two-dimensional Perovskites are hoped to alleviate all 
challenges of solar cells, by offering high power conversion efficiency, long-life stability, and lead-free composites. 
Butylammonium Tin Iodide with a single layer of Inorganic metal cages of Sn-I is sandwiched between organic 
spacer cations of Butylammonium (BA). An optically favorable direct bandgap of 1.415eV is found, centered at 
gamma point. The cationic conduction band dominance and anionic valence band dominance support the 
defect tolerant tendency of novel material, with no trap states in the bandgap.



25

THE 7TH UAE GRADUATE STUDENTS 
RESEARCH CONFERENCE

24 March 2022

11:30 Free-Standing Ni/COP Film for Electrocatalytic Reduction of CO2
Ayesha Alkhoori and Abdul Khayum Mohammed (Khalifa University, United Arab Emirates); Kyriaki 
Polychronopoulou (Khalifa University of Science and Technology, United Arab Emirates); Dinesh Shetty (Khalifa 
University, United Arab Emirates)
The electrochemical CO2 reduction reaction (CO2RR) is a promising process utilized for CO2 conversion into 
value-added products due to the mild reaction conditions, controllable reaction rates and product selectivity 
with focus on developing high efficiency electrocatalysts. In this study, a free-standing, template-free Ni-loaded 
covalent organic polymer (COP) film was synthesized by interfacial polymerization. The physicochemical 
properties of the film were investigated using FTIR, XRD, SEM, TGA, and XPS. 
The IR spectra indicated the formation of the film with strong imine bonds. The SEM micrographs illustrated a 
uniform distribution of spheres on the film surface.

11:45 3D Printed Holographic Fresnel Lenses for Sensing Applications
Murad Ali (Khalifa University of Science and Technology, United Arab Emirates); Haider Butt (Khalifa University, 
United Arab Emirates)
Additive manufacturing processes are promising in fabricating optical prototypes, including the production of 
contact lenses, waveguides, and Fresnel lenses used in various applications. Our study presents a novel 
fabrication method for high-quality Fresnel lenses through a vat photopolymerization 3D printing method. Here, 
3D printing process is integrated with micro/nanostructures fabrication process to produce components with 
desired micro or nanostructures in a single step. This straightforward approach resulted in embedding a micro 
pattern (5µm features size) on Fresnel lens flat surface to achieve light focusing and rainbow holographic effect 
simultaneously by responding to three different lasers. Interestingly, holographic effect resulted in closer focal 
points to the designed value, and overall, lenses achieved focusing with ≤ 8 mm deviation without post-
processing. The holographic Fresnel lens is highly desirable in image-based mechanoluminescence sensors. 
Thus, the vat photopolymerization-based 3D printing process can produce normal and holographic Fresnel 
lenses vital in optical sensing and communication.

12:00 Real-time alcohol sensing Based on Hydrogel Aztec Microstructures
Israr Ahmed and Haider Butt (Khalifa University, United Arab Emirates)
Rapid, reliable, and reusable sensors with low limit of detection (LoD) can play a vital role in alcohol detection. 
Here, hydrogel-based fiber optic probes have been developed for alcohol sensing by a simple, and facile process. 
Aztec microstructures were imprinted onto alcohol-sensitive hydrogels for fabricating fiber optic sensors. The 
hydrogel matrix undergoes swelling in response to alcohol solutions, altering its diffraction efficiency. The 
real-time sensing capability of the developed sensors was demonstrated in response to ethanol, isopropanol, 
methanol, and dimethyl sulfoxide in the concentration range of 0 to 50 vol%. For the optical fiber probes, 
sensitivities of 2.1, 2.0, 2.0, and 1.14 µW/vol% were recorded for DMSO, isopropanol, ethanol, and methanol along 
with a fast response time of 20 s. Higher sensitivity towards DMSO was observed, with a low LoD of 0.5 vol%. The 
developed optical fiber sensors may have applications in remote, and real-time alcohol sensing.

12:15 Development of novel anodes based on engineered silicon nanocomposites for Li-ion batteries
Aamna Hameed (Khalifa University of Science and Technology, United Arab Emirates)
Commercially used graphite anodes in Lithium-ion batteries (LIBs) have low theoretical specific capacity of 
372mAh g−1. In this regard, silicon (Si) can be considered as an effective anode material due to its high 
theoretical specific capacity of 3579 mAh g−1 and suitable working potential of about ∼0.4 V vs. Li/Li+. However, 
Si-based anode exhibits a serious problem of capacity decay due to volume expansion during charging cycles 
(about 400%). The current work is aimed to solve this issue by encapsulating Si nanoparticles by carbon-based 
polydopamine coating. Carbon from various sources (polydopamine) is used as an encapsulant to provide a 
pathway for Li+ ion transport and buffer for Si volume expansion during electrochemical cycling. The structural 
and morphological properties of Si composite are being investigated using various comprehensive 
characterization techniques. The fabricated Si composite anode demonstrated a high initial discharge capacity 
of ~3500 mAh g-1 reflecting its promising nature for LIBs.
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EPS-H1: ENVIRONMENTAL ENGINEERING & SUSTAINABILITY 
Room: Boardroom 2
Chairs: Ammar I. H. Hummieda (Khalifa University, United Arab Emirates), Rahul R Urs (Khalifa University, United 
Arab Emirates) 

11:00 A Techno-Economic Assessment of Various Grid-Connected Photovoltaic System Configurations in the 
United Arab Emirates
Rahul R Urs and Ahmad Mayyas (Khalifa University, United Arab Emirates)
Solar photovoltaic installations are increasing all over the world in order to reduce carbon emissions from power 
systems. However, the research of the optimum possible configuration based on a techno-economic evaluation 
is frequently neglected. The different configurations of the 300kW PV plant were examined for the selected 
location in Abu Dhabi, UAE, based on the type of PV module and PV mounting structure. The four different 
configurations’ energy generation and levelised cost of energy were calculated. The fourth design, which 
includes bifacial PV modules and a single axis tracker, was found to be both economically and technically 
feasible after modeling. This design produced at least 17.3% more energy and had a payback period that was at 
least 14 months shorter than the first configuration with monofacial module and traditional mounting 
structure. 

11:15 Model Development & Performance Analysis of an Integrated Aquaculture & Halo-Agriculture System
Abdelfattah Jamal Siefan (Khalifa University, United Arab Emirates); Wasim Ahmed (Masdar Institute of Science 
and Technology, United Arab Emirates); Jorge Rodríguez R. (Khalifa University, United Arab Emirates)
Integrated aquaculture and agriculture system (IAAS), where waste generated by the aquaculture system is 
recycled as an input to the agriculture system, offers an economical sustainable method for aquatic and 
terrestrial crops production. However, these systems are quite complex; thus, it requires dynamic simulation 
with respect to water quality in order to analyze, optimize and explain the system performance. In this research, 
a dynamic mass balance model is proposed to describe the wastes generated by the aquaculture system, their 
treatment, and their subsequent recycling in halo-agriculture system. The integrated model will provide 
predictions of the water quality recirculating in the recirculated aquaculture system (RAS), reliable predictions 
of the behavior, capacity, and efficiency of the wastewater treatment reactor, and predictions of the water 
quality irrigating the halo-agriculture system under different operational conditions.

11:30 Comparative analysis of surrogate machine learning models: Predicting building energy consumption
Abdulrahim H Ali and Elie Azar (Khalifa University, United Arab Emirates)
Designers and engineers often rely on Building Performance Simulation (BPS) to guide the design of their 
buildings. However, testing a large number of design configurations is impractical using BPS given its high 
computational time. An alternative approach to guide building design is to train a surrogate Machine Learning 
(ML) algorithm to mimic the performance of a BPS model. ML surrogate models are faster and can test a large 
number of building configurations. While previous studies used ML algorithms to train BPS surrogate models, 
they mostly focused on building design features as predictors of energy performance. Few studies included 
operational parameters as predictors, which massively contribute to energy consumption. This study evaluated 
four ML algorithms (RF, GB, XGB, AdaBoost) in predicting building performance using building operational 
parameters as input parameters. Results show that XGB outperformed other algorithms in terms of prediction 
scores while showing shorter tuning time than RF and GB.

11:45 UAE’s Energy System and GHG Emissions: Pathways to Achieving National Goals by 2050
Ammar I. H. Hummieda (Khalifa University, United Arab Emirates)
The UAE’s Energy sector is the largest contributor to its GHG emissions. Electricity generation and energy 
intensive industries have the largest emissions reduction potentials. In recent years, the nation has outlined its 
Energy strategy 2050 to increase renewable power generation and reduce emissions. It also announced the 
Net-Zero by 2050 initiative. In this light, an up-to-date GHG emissions inventory, and a study of the possible 
pathways to achieving 2050 targets is essential. This study entails building an emissions inventory for the 
energy production and the energy intensive industry sectors. Further, the structure of these sectors will be 
modelled and simulated until 2050, where gaps to national and international targets will be identified and 
strategies to close them will be evaluated and recommended.
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12:00 Flow Analysis and Sensitivity Study on VAWTs
Antim Gupta (Khalifa University, United Arab Emirates); Hamid Abderrahmane (Khalifa University of Science and 
Technology, United Arab Emirates); Isam Janajreh (Khalifa University, United Arab Emirates)
The rapid growth of wind energy technology in energy industry involves use of vertical and horizontal axis 
turbine technologies. Vertical Axis Wind Turbines (VAWTs) are best suited for extracting wind energy from low 
wind speed regions. This research aims to study the performance-sensitive parameters of Darrieus VAWTs to 
maximize the overall performance for low tip speed ratios by eliminating the dead band. Additionally, an 
analytical model utilizing the double multiple stream tube method was developed. Blade element theory was 
coupled with momentum theory to analyze the flow behaviour and forces on blades for estimating performance 
of Darrius wind turbine. Model was validated with Paraschivoiu’s work. The results shows that rotor with 
NACA0015 airfoil produces maximum performance of 0.46 at TSR of 5.0. At low TSR, self-starting capability of 
turbine can be improved by increasing the number of blades and turbine’s solidity.

12:15 SWOT Analysis for SDG policy making and legalization in MENA region
Lea Issa, Mutasem El Fadel and Toufic Mezher (Khalifa University, United Arab Emirates)
In September 2015, the General Assembly of the United Nations adopted the 2030 Agenda for Sustainable 
Development that includes 17 Sustainable Development Goals (SDGs). Building on the principle of “leaving no 
one behind”, the new Agenda emphasizes a holistic approach to achieving sustainable development for all. The 
objective of this paper is to present a SWOT analysis of the SDG achievement in the middle east region through 
a comparative examination of the status, application and structure of existing systems based on country specific 
legal, institutional, and procedural frameworks set for SDG application. 
The analysis will be coupled with the multi-attribute decision making method (MADM) within an analytical 
framework that involves both performance analysis based on predefined evaluation criteria and countries’ 
self-assessment of their SDG achievement.

11:00 - 11:45
PS-1A: POSTER SESSION - 1A 
Room: Joharah Ballroom
Chairs: Adnan Alashkar (American University of Sharjah, United Arab Emirates), Osama Mussawar (Khalifa University, 
United Arab Emirates), Mohsen Osman (Khalifa University, United Arab Emirates) 

Exploring Teachers’ Perceptions of Academic Integrity in Online Classes During COVID-19 Pandemic: A 
Phenomenological Study
Aisha Abdulkader Cheikhmous (UAEU, United Arab Emirates); Khadija Mousa Alblooshi (UAE University, United 
Arab Emirates)
This semi-structured phenomenological qualitative study explores the academic ethical-related views and 
experiences of eleven teachers who taught online during the academic years 2019/2020 and 2020/2021 due to 
the global close-down within the context of a public school in the United Arab Emirates. The findings of the 
focus-group interview conducted with the participating teachers showed that plagiarism and sharing exam 
questions and answers were the most common unacceptable acts displayed by many students. Other acts 
included students’ distraction from the virtual meetings, not participating although their names show up as 
present, unmuting the microphones causing inappropriate noise, and being discourteous to teachers or 
classmates. All teachers asserted that they had received training on cyber security but not on how to deal with 
unethical behaviors displayed by students. It is suggested that more in-depth and relevant training should be 
offered to teachers specifically on how to manage students’ misbehaviors during online classes 
.
Case Study Report on a Student with Dyslexia and Suggested Instructional Interventions to Meet His Needs
Ghada Farag Elfar (The British University, United Arab Emirates)
This case study details the inclusion services and educational provisions that are employed to cater the needs of 
a student with dyslexia in one of mainstream schools in Dubai. The paper explores the diagnosis and 
identification procedures journey, the individualized learning plan(IEP), curriculum, and assessment 
modification. The paper has shown that developing the strengths of students with dyslexia along with 
instructional accommodation, modification, and using multisensory approach can reduce the barriers towards 
effective learning 
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Speech Acts Analysis of the Statements of Sheikh Zayed Bin Sultan Al Nahyan
Alia Ali Almheiri (University of Sharjah, United Arab Emirates)
The theory of speech acts explains how the way of utterance can be used to achieve reactions and intentions. 
The speech acts theory of translation consists of three components: locutionary act, illocutionary act, and 
perlocutionary act. This research paper is based on analyzing the statements of Sheikh Zayed according to 
Austin’s translation categorization of speech acts, to highlight tolerance-oriented statements and their impact.

The Role of Consumer Feedback for Achieving Organizational Innovation for Public Services
Asma Abdul Karim (British University in Dubai, United Arab Emirates); Muhammad Waris Ali Khan (The British 
University in Dubai, United Arab Emirates)
When it comes to “big” global issues, the complementarity of different types of innovation is extremely 
important. This means responding to growing inequalities in education and healthcare, an aging population, 
and unprecedented environmental pressures. To deal with these difficulties, we need new technologies that 
combine technological advances with advances in other fields, such as procedures and organizational 
structures. A new definition has been made that includes innovation in the service industry. With the increasing 
relevance of intangible capital, non-technological innovations have received more attention than in the past. This 
data is widely used for several reasons, including its accessibility in a globally uniform format and the simplicity 
with which it can be utilized to evaluate the innovation performance of companies, related industries, and entire 
countries. The goal of this review paper is to investigate the consumer’s impact on improving innovation and 
sustainability in public sector organizations.

The impact of complex finanical accounting disclosure on investors reactions towards bad finanical news
Shatha Mustafa Hussain (BUID & CUCA, United Arab Emirates)
This paper examines the influence of complex financial accounting disclosures on the investors reactions 
towards bad financial news in project-based organizations listed in the UAE financial markets from a financial, 
and psychological perspectives. SEM was used to analyze 310 completed questionnaires. Primary data was 
analyzed by using (SPSS) and (AMOS). The findings show that four dimensions of the studied complex financial 
accounting disclosures have a direct positive impact on the investors reactions towards bad financial news 
except the external auditing and audit service. Consequently, this research contributes to both the planned 
behavior theory and the agency theory. As established from the reviewed literature, it is also one of the first 
empirical studies to establish a model illustrates the relationships between the two studied variables. The 
proposed model comprises of processes and practices could be used to enhance the decision-making process of 
investors and control their reactions that impact project-based organizations.

Characterization of infertility clinics attendees in the Abu Dhabi Emirate: a cross-sectional study
Noor Abdo (United Arab Emirates University, United Arab Emirates); Rami H. Al-Rifai (UAE University, United Arab 
Emirates)
Worldwide, infertility affects 8%-10% of couples and it could be primary or secondary. This study aimed at 
characterizing patients attending two major infertility clinics in the Abu Dhabi Emirate and identifying factors 
associated with primary infertility. Patients were consecutively selected from December 2020 till April 2021. A 
self-administered questionnaire collected survey data and medical records were accessed. The majority of the 
928 patients included in the analysis were females (90%). More than two-thirds (70.6%) were obese or overweight. 
Secondary infertility was more common (62.2%) than primary infertility (37.8%). The main cause of female 
infertility was of unspecified origin (83.1%). The male factor was found in 15% of female infertility. Compared to 
secondary infertility, patients with primary infertility were younger (OR, 0.94, 95% CI: 0.93-0.97) or with lower BMI 
(0.96, 95% CI: 0.94-0.99). The study establishes a groundwork for future research on infertility in the UAE.

Efficacy of smear layer removal at the root tip using different protocols of erbium doped yttrium aluminium 
garnet (ER: YAG LASER)
Amel Yousif Sajwani (University of Sharjah & MOHP, United Arab Emirates)
Sixty-five extracted human teeth with straight single roots were randomized into 5 groups (n=13). Trunatomy 
rotary files were used to shape the samples, each canal was irrigated with 3% NaOCl and 17% EDTA alternately. 
The final irrigation in the control group 17% EDTA was activated by an endodontic ultrasonic for 60sec. In the test 
groups, the same volumes of EDTA irrigant were used and activated twice by flat or taper-end laser tips for 10 or 
20s. Er.YAGlaser was used for this purpose. 
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The teeth were split longitudinally and subjected to SEM at 2000x. Results: There were no significant 
differences between the remaining smear layer for the laser groups and the control (p > .005), except for the 
group where a taper-end laser was applied for 20sec. Conclusion: The groups with the lowest exposure time 
and a number of laser cycles exhibit best results in removing smear layer from the teeth.

Polymeric Particulate Systems for Oral Delivery of Therapeutic Proteins
Nouran Farid (Khalifa University, United Arab Emirates); Sung Lee (Biomedical Engineering, United Arab 
Emirates)
Therapeutic proteins and their in vivo applications have revolutionized the treatment of numerous diseases. 
However, their application is limited to invasive intravenous (IV) and subcutaneous (SC) injections that require 
long-term repeated application, and specialized healthcare professionals, which brings great inconvenience to 
patients. The oral application of pharmaceuticals is unarguably the most convenient route of administration. 
The effectiveness of therapeutic proteins is significantly reduced, due to their sensitivity to harsh 
gastrointestinal (GI) tract conditions. Therefore, there is an immense need for developing drug delivery systems 
that can be orally applied and capable of selective accumulation of active drug molecules in targeted areas of 
disease for a prolonged period. Here we introduce the design of an oral drug delivery system formulated from 
alginic acid to increase catalase’s bioavailability and activity by avoiding GI tract degradation and enhancing 
their small intestine release profile.

Prevalence of dyslipidemia and its associated factors among adolescents in United Arab Emirates
Shaima Aljasmi and Syed Shah (United Arab Emirates University, United Arab Emirates)
Objectives We aimed to estimate the prevalence of dyslipidemia in Emirati adolescents, aged 12 to 17 years. 
Methods We used a cross-sectional study to estimate the prevalence of elevated total cholesterol, LDL 
cholesterol, or triglycerides, or low concentrations of HDL cholesterol in a random sample (n=1186) of study 
participants from 111 public and private schools in Al Ain, Abu Dhabi. Serum lipid profile was measured. We 
used multivariable logistic regression analysis to identify independent correlates of dyslipidemia.Results Overall 
7.7% (95% CI 6.3-9.3) had elevated TC, 10.4% (95% CI 8.7-12.2) LDL-C, 5.8% (95% CI 4.6-7.3) TG and 49.9% (95% 
47.1-52.8) had low HDL-C dyslipidemia. After controlling for age, sex, and nationality, overweight and obesity 
were associated with increased prevalence of TC, LDL, TG, and low HDL dyslipidemia.Conclusion A significant 
proportion of Emirati adolescents has dyslipidemia. These findings suggest comprehensive intervention 
strategies to address identified risk factors.

Crystallinity Kinetics of Carbon Fibre/PEKK Composites under Isothermal and non-isothermal Heating
Mariam Al-Dhaheri (Khalifa University of Science and Technology, United Arab Emirates); Rehan Umer and 
Wesley Cantwell (Khalifa University, United Arab Emirates)
In this work, DSC studies are carried out on Carbon Fibre/Poly Ether Ketone Ketone (CF/PEKK) composites 
under isothermal and non-isothermal experiments to study their crystallinity kinetics. The relative crystallinity 
has been calculated to study the effects of varying isotherm temperatures and low heating and cooling rates 
on the percentage polymer crystallization. The Avrami model has been used to fit the experimental data. The 
model has shown good fit to experimental results in the early crystallization stage, indicating the need for a 
model that accounts for the second crystallization mechanism for PEKK prepreg samples. The absolute degree 
of crystallinity calculation results have indicated an insignificant effect of low cooling rates on the polymer 
characteristic temperatures and crystallization.

Bluff Body Wake Manipulation Using Steady Jet Actuator
Tauha Khan, Imran Afgan and Vladimir Parezanovic (Khalifa University, United Arab Emirates)
This study explores the effect of a simple base blowing mechanism on the asymmetric wake of a square-back 
Ahmed body. Base blowing is carried out through a square aperture jet from a central location at the base. 
Apart from the potential drag reduction effect, the steady jet is able to effectively suppress the wake RSB mode 
resulting in a symmetrized wake. Independent force measurements also corroborate the changes in wake 
dynamics associated with RSB mode suppression.

Controlling an Unmanned Aerial Vehicle based on System Identification DNN Model Using Relay 
Perturbation
Ruqayya Ahmed Alhammadi (Abu Dhabi & Khalifa University, United Arab Emirates)
System identification plays a pivotal role in the development of an optimal controller for a system. 
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These acquired system parameters can then be used for obtaining the optimal controller. This work deals with 
the system identification of dynamic parameters in the control-phase that is based on control-phase relay 
perturbations. This is done by having a relay in parallel with the controller, i.e., the input to the system is the sum 
of relay and controller outputs. The proposed approach requires the transient response of the system for system 
identification using a Deep Neural Network (DNN). Results exhibit the effectiveness of the identification 
scheme in terms of accuracy and efficiency.

Investigation on the enhancement of harvesting blue energy from saline water through Reverse 
Electrodialysis (RED)
Randa Ibrahim Fathy (Khalifa University, United Arab Emirates); Emad Alhseinat (Professor of Chemical 
Engineering, United Arab Emirates)
The Reverse Electrodialysis (RED) could be a viable alternative for overcoming climate and time dependence in 
the production of electricity, because it employs saline water as an energy source. However, poor power density, 
low energy efficiency and high membrane costs have limited the use of the technology on a broad scale. As a 
result, developing high-performance and cost-effective Ion Exchange Membrane (IEM) is critical to 
commercializing energy-harvesting technology. To improve the salinity gradient energy conversion, a 
membrane with ionic transport aligned along the membrane thickness and a channel size of less than 1 nm is 
required. The using of covalent organic framework (COF) with a polymer as mixed matrix membrane can 
produce ordered one-dimensional nanochannels. This paper presents the effect of using COFs as nanofiller to 
enhance the ionic transport through membrane in comparison to a commercial membrane.

Graphene-based Nanohybrid Photocatalytic Microreactors for Wastewater Remediation
Mujeeb O. Kareem (Khalifa University, United Arab Emirates)
The impact of dwindling natural water resources and the unsustainable cost of seawater desalination makes 
the exploitation of wastewater treatment an essential consideration for water production. Wastewater 
treatment via photocatalytic systems has been a cost-effective practical method, however, commonly used 
catalysts such as TiO2 have limitations in their photocatalytic properties that are greatly improved upon by the 
incorporation of graphene-based materials as co-catalysts or supports. The performance of such nanohybrid 
systems especially in wastewater treatment via microreactors has been critically reviewed to evaluate the 
reasons for these performance improvements as well as to help researchers understand the implications of the 
benefits of graphene-material incorporation in such heterogeneous photocatalytic systems.

Zirconium Phytate-Based Proton Conductors for High-Temperature Fuel Cell Applications
Wessam Ahmed Mohamed Nimir (Graduate Research Assistant, United Arab Emirates)
Fuel cells are considered one of the most cost-effective and eco-friendly promising technologies for renewable 
power generation. High-temperature operations in polymer electrolyte membrane fuel cells are the main focus 
of research these days due to their considerable advantages over low-temperature PEMFCs. In this work, a new 
composite and Nafion-free membrane was synthesized. It is composed of zirconium phytate (ZrPA) with 
Silicotungstic acid, Polyethylene Glycol, and Ionic Liquids. It will be evaluated for its proton conductivity, 
morphology at elevated temperatures.

Behavior of RC Columns Confined with FRCM Under Eccentric Loading
Feras Abu Obaida and Tamer El-Maaddawy (United Arab Emirates University, United Arab Emirates); Farid Abed 
and Yazan Alhoubi (American University of Sharjah, United Arab Emirates); Ahmed El-Refai (Laval University, 
Quebec, Canada)
The effectiveness of FRCM confinement to improve the response of reinforced concrete (RC) circular columns 
under eccentric loading is examined in this paper. Two circular columns were tested at an eccentricity ratio of 
0.15. Results of the eccentrically-loaded columns were compared to those of similar columns tested previously 
under concentric loading. The strength gain exhibited by the column tested under eccentric loading (38%) was 
comparable to that its counterpart tested under concentric loading (40%). The deformation capacity of the 
FRCM-confined columns was remarkably higher than that of their unstrengthened counterparts.

Bearing Capacity and Failure Mechanism of Strip Footing on Top of Slope: A Parametric Study with 
Numerical Modeling
Youcef El Berizi and Magdi El-Emam (American University of Sharjah, United Arab Emirates)
The construction of footings near slopes is often unavoidable. 
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The estimation of bearing capacity in such cases is difficult due to their complex failure mechanisms. Therefore, 
parametric studies on the bearing capacity of such systems are crucial. In this work, a parametric study was 
conducted using the finite element method to investigate the bearing capacity and failure mechanism of a 
strip footing sitting on top of a c-ϕ slope. The results revealed that an increase in footing width, embedment 
depth, edge distance, and soil friction angle led to an increase in bearing capacity. An increase in slope angle 
led to a decrease in bearing capacity. An increase in slope height either decreased or had no effect on the 
bearing capacity. The effect of each parameter is explained by observing the failure mechanisms produced by 
the finite element model.

Network Security Through Machine Learning - A Case For Botnet Detection
Rajesh Thomas and Cornelius Ncube (The British University in Dubai)
Protecting critical infrastructure from security threats is important to ensure business continuity. There are 
numerous threats that are faced by organizations on a daily basis. Increasingly botnets are being used to carry 
out attacks against critical assets. Traditional security controls are not enough to detect botnet attacks. In this 
research, we develop a machine learning model for botnet detection. Our model is trained on the botnet data 
extracted through network flow. Our research results show that the ML model with its increased efficiency can 
complement the existing security controls to effectively detect botnet attacks. Further, we propose a 
deployment architecture to implement our botnet detector in an enterprise network.

Speaker Identification in Emotional and Noisy situations in Emirati- accented Arabic Language
Shibani Hamsa (Khalifa University AbuDhabi, United Arab Emirates & Khalifa University of Science and 
Technology, India); Youssef Iraqi (Khalifa University, United Arab Emirates); Ismaill M. Shahin and Ali Bou Nassif 
(University of Sharjah, United Arab Emirates); Ernesto Damiani and Naoufel Werghi (Khalifa University, United 
Arab Emirates)
Speech signals are subjected to many acoustic interference as compared to other signals. It is essential to find 
an effective way to segregate the dominant signal from other interference. An ideal system should have the 
capacity to accurately recognize required auditory events from a complex scene taken in an unfavorable 
situation. Segregating the dominant speech signal from a combination of signals and noise is a challenge that 
makes the execution and implementation of real-time speech processing applications more complex. This 
paper proposes an approach to speaker identification in unfavorable conditions with reverberations and noise 
using pre-trained Deep Neural Network mask and speech VGG. The proposed framework is evaluated using 
Emirati-accented Arabic Speech dataset (ESD).

Power Flow Approach for Cost-Based Droop-Controlled Autonomous Microgrids
Basil Riyad Hamad (Khalifa University, United Arab Emirates); Ahmed Al-Durra (Petrolum Institute, United Arab 
Emirates)
Cost-based droop schemes have been proposed to achieve cost reduction. Power flow approaches for droop-
controlled microgrids (MG) are challenged by the lack of slack bus and the dependence of power on the 
frequency. This paper proposes modifications to the Newton-Raphson method to solve the power flow of 
optimal cost-based droop-controlled MG. This type of droop is more challenging due to the nonlinearity in the 
droop and the generation limits effects on the convergence speed. The proposed method is tested and 
validated on MATLAB/Simulink considering both decentralized and hierarchal control. The proposed cost-based 
load flow approach is simple to implement and yet represents a valuable tool for power system studies.

joint Offline and Online electric vehicle Charging Scheduling
Bushra A. Alshehhi (Khalifa University, United Arab Emirates)
This paper presents a model for an electric vehicle charging scheduling problem. The model simulates a 
realistic setting by utilizing a real-world data-set of charging activity in an Adaptive Charging Network at 
Caltech lot. The optimization problem maximizes users’ social welfare while considering the power network 
requirements. The problem is modeled in two stages. The first stage computes the reservation scheduling 
using a provably efficient algorithm (with certifiable and tunable degree of optimality) in an offline setting and 
inputs them to the second stage; the second stage provides a real-time admission control by employing a 
heuristic algorithm in a receding horizon manner.
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Approximate Logarithmic Multiplier with Computational Reuse for CNN Inference
Biyanu Medenes Zerom (Khalifa University of Science and Technology, United Arab Emirates)
The design of efficient hardware for Convolutional Neural Networks, CNNs, has always been a challenging 
engineering task. The myriad of multiplication operations performed during the convolution process is the 
main cause for computational complexity. This research paper proposes a new approach to mitigate the issue 
by employing a logarithmic number system (LNS) for data encoding. We use Mitchell’s algorithm to perform 
the multiplication operation more efficiently, resulting in a power improvement of 11.4%. Nonetheless, the 
algorithm produces approximate results, which may lead to significant loss of accuracy during model training. 
However, CNN inference can tolerate some loss in accuracy. Furthermore, the paper introduces a computation-
reuse technique that relies on Mitchell’s algorithm in order to avoid repetition of computations on the same 
data during MAC operations, further producing an improved power consumption and area efficiency.

Electroforming of Metal Structures via Laser-Assisted Jet-Electrolyte
Afeez A Lukmon (Khalifa University & Laboratory for Energy and Nano Sciences, Khalifa University, United Arab 
Emirates); Matteo Chiesa (Khalifa University, United Arab Emirates)
Additive manufacturing (otherwise known as 3D printing) has revolutionised industrial rapid prototyping with 
its inherent design flexibility. Localised electrochemical deposition/etching is an increasing investigated process 
for the additive fabrication of metal components due to the benefits of room temperature operating conditions 
and no requirement for expensive vacuums and equipment for post-processing. Localised electrochemical 
deposition/etching relates to the electroforming for creating three-dimensional structures of metal deposits by 
reducing metal ions in an electrolytic solution onto an electrically conductive substrate. Hence, laser-induced 
techniques could be used to achieve metal deposits on a non-conductive substrate since the laser beam alters 
the electronic structure of the surface of the substrate to induce a local potential at the focal area, which thus 
becomes the catalytic centres for metal deposition. This project presents a perspective of forming metal 
structures via laser-assisted jet-electrolyte on a non-conductive substrate.

Effect of Heat Treatments on Microstructure and Mechanical Properties of Fe-Mn-Ni-Al-Gd Shape Memory 
Alloy
Faisal Mustafa, Mehmet Egilmez, Wael Abuzaid and Sami El-Khatib (American University of Sharjah, United 
Arab Emirates)
Microstructural evolution of FeMnNiAlGd alloy is investigated at different heat treatment parameters. 
FeMnNiAlGd alloy is having dual phase structure consists of both FCC and BCC structure. Solution heat 
treatment is done to tune the microstructure for optimum mechanical properties. Effect of phase distribution 
on mechanical properties is investigated at different heat treatments. Whereas cyclic heat treatment induced 
abnormal grain growth (AGG) in all samples, large grains were obtained more easily. The phase variation and 
elemental composition is analysed by X-ray diffraction and Energy Dispersive Spectroscopy, respectively. The 
microstructure and phase distribution is observed using Scanning Electron Microscope and then relates these 
microstructures with the micro hardness results. The microstructure has a good correlation with mechanical 
properties where fine distribution of phase results in higher HV number.

Lunar Rover Wheels Design & Analysis
Mariam A Alhammadi (Khalifa University of Science and Technology, United Arab Emirates); Firas Jarrar (Khalifa 
University, United Arab Emirates)
Lunar Rovers are robotic vehicles that travel on extra-terrestrial surfaces for heavy scientific duties and 
experiments. The surface of the moon contains fine soil that consists of dust & rough rock that makes the 
wheels designed for such missions non-similar to wheels on earth. Therefore, researchers apply critical design 
methodologies to avoid vehicle entrapment into the soil, and traction control failure. An investigation of the 
effect of changing the wheel parameters and grousers on the behavior of the vehicle is one of the main 
objectives of this research. In addition, finite element analysis of the wheel-soil interaction helps in design 
optimization for the highest efficiency performance depending on stress values and design constraints.

An Experimental Assessment of Un-finned and Finned Heat Sinks with Phase Change Material for 
Electronics Cooling
Abdulla Mahmoud Alkaabi (United Arab Emirates University, United Arab Emirates); Saeed Ateeq Zaitoun 
Almheiri, Mohammed Saeed Hashel Al Mansouri and Hamoud Homoud Alzeyoudi (UAE University, United Arab 
Emirates); Farooq Mahmood (United Arab Emirates University, United Arab Emirates); Zahid Ahmed Qureshi 
(UAE University, United Arab Emirates); Salah Al Omari (UAE University & Faculty of Engineering, United Arab 
Emirates)
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In this pilot study, an experimental comparison of un-finned and finned aluminum heat sinks impregnated 
with a paraffinic phase change material (PCM) under high heat flux condition is performed. High heat flux 
condition essentially represents an electronic chip that is required to be cooled. The electronic chip is 
simulated via a flexible Kapton heat producing a heat flux of 0.44 W/cm2. The heat sink base temperature was 
recorded in order to assess the performance of both un-finned and finned configurations. It was found that 
the finned heat sink significantly outperforms the un-finned heat sink in mitigating the heat sink base 
temperature. A heat sink temperature difference of 65 °C was obtained by utilization of fins in the heat sink. 
This study therefore emphasizes the importance of utilizing finned heat sinks under high heat flux conditions.

A Two-link Manipulator with Swift Stiffness Switching for Safe Physical Human-robot Interaction
Zhenwei Niu (Khalifa University, United Arab Emirates); Mohammad Awad (Khalifa University of Science 
Technology, United Arab Emirates); Muhammad Shah (Ajman University, United Arab Emirates); Mohamed 
Boushaki (Khalifa University, United Arab Emirates); Yahya Zweiri (Khalifa University of Science and Technology, 
United Arab Emirates); Lakmal Seneviratne (KURI, United Arab Emirates); Irfan Hussain (Khalifa University of 
Science Technology and Research, United Arab Emirates)
In the last two decades, variable stiffness actuators have been proposed to address the need of maintaining 
both accuracy and safety in human-robot interaction tasks. However, in the event of a collision, the need of a 
fast response in stiffness tuning arises to ensure safety. In this paper, we extend our previous design of Discrete 
Variable Stiffness Actuator (DVSA) to a two-link DVSA-based manipulator which can achieve extremely rapid 
joint stiffness switching. More importantly, we fully explored the rapid stiffness switching feature of the 
developed manipulator to verify its safety performance in the sudden dynamic collision. The results show that 
the proposed manipulator is capable of maintaining both accuracy and safety in physical human-robot 
interaction (pHRI) tasks.

Learning Grasping from Demonstration by Vision Based Self-contrastive Deep Reinforcement Learning
Binzhao Xu (Khalifa University, United Arab Emirates)
Robotic manipulators have played an important role in the industry, as they are capable of performing 
repetitive tasks at speeds and accuracy that far exceed those of human operators. Deep reinforcement 
learning(DRL) has been proven to be a powerful paradigm for learning grasping through interaction with the 
environment. However, learning grasping with vision based observation is data-inefficient using DRL. In this 
work, an expert agent is learned with physic state of robot manipulator to give some demonstration, and then 
we use self-contrastive learning to representation from the image with some physic based constrain, finally 
the DRL agent will be trained by the representation. We show that, in the simulation, training a robot to grasp 
a cube only around 2 hours.

A Comparative Study for the Control of Four Wheel Vehicle Moving at a Curve based on LPV and MPC
Ahmad Abubakar (SAN Campus & Khalifa University, United Arab Emirates); Lakmal Seneviratne (Khalifa 
University, United Arab Emirates)
In this work, Control design for Lateral dynamics of four-wheel vehicle was designed using state-of-the-art 
techniques of Grid Linear Parameter Varying (LPV) and Non-linear Model Predictive Control (MPC). The former 
was designed as a dynamic feedback control whereas the latter as a state feedback control. The synthesized 
controllers are then tested on a non-linear dynamic model of the car-like vehicle with Fishhook Maneuver 
under different driving scenarios, which corresponds to different road conditions and wind effects. Simulation 
results show a good performance and robustness of both LPV and MPC controllers on the non-linear system, 
with effective tracking performance while moving at a curve.

Effect of hip osteoarthritis on joint range of motion and muscle forces
Abdul Aziz Vaqar Ahmed Hulleck, Kinda Khalaf, Maher Maalouf and Marwan El Rich (Khalifa University, United 
Arab Emirates)
Osteoarthritis causes degeneration of joints especially hip, its surrounding articular cartilage, and reduction in 
muscle volume. This study aims to quantify the impact of hip osteoarthritis (HOA) on peak gluteus Medius and 
Maximus muscle forces and hip range of motion (ROM) during gait based on experimental data combined 
with a validated full-body musculoskeletal (MSK) model. HOA patients exhibited reduced ROM in flexion/
extension, abduction/adduction, and axial rotation on both affected and contralateral sides when compared to 
controls.
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University in Dubai, United Arab Emirates), Ghada Farag Elfar (The British University, United Arab Emirates), Faisal 
Mustafa (American University of Sharjah, United Arab Emirates) 

Do the Breast Cancer Cells Have a High Level of Reactive Oxygen Species?
Rukshana Mangattu Veettil (Khalifa University, United Arab Emirates)
Cancer is a disease of unconditional cell growth that affects the lives of many in today’s world. Though science 
and technology have developed a lot a precise medicine with less to zero side effects for cancer treatment 
hasn’t been found yet. Breast cancer is one among them and is the most common cancer nowadays, hence it is 
important to carry out research in this field to find novel treatments. Several studies are showing that the 
reactive oxygen species (ROS) is higher in cancer cells. Therefore, it is essential to know if the ROS level in breast 
cancer cells is high or not. The success of this research will provide critical information in drug discovery for 
treating cancers, which will be a major contribution to the world and will save many lives who suffer from 
cancers.

Fetal Brain And Nervous System Functional Development At Different Gestational Ages Using Non-Invasive 
fECG Technique
Amna Samjeed (Khalifa University, United Arab Emirates)
Understanding the Fetal Behavioral States (FBSes) is one of the ways to understand the fetal Autonomic 
Nervous System (ANS) maturation. This preliminary work aims to classify FBSes using the unsupervised 
k-means clustering technique. Non-invasive electrocardiogram signals were recorded from 67 healthy fetuses. 
Features extracted from the original fetal Heart Rate (HR) and detrended HR are used to classify the FBSes. 
Results showed that during the early gestational period, the prominent state was 1F compared to other states 
and the least common state was 4F. The decrease in 1F frequency and the increase in 2F frequency in late 
gestation represent the coordination and overall maturation of the fetal ANS. Results showed that the k-means 
clustering algorithm had good overall performance and stronger classification ability. It is achievable to 
incorporate this algorithm into future devices for in depth understanding of fetal brain maturation and well-
being.

Improving human epidermal stem cell in vitro culture conditions by uncovering how RNA methylation 
modulate non-coding RNAs
Adnan Uddin and Abdulrahim Sajini (Khalifa University, United Arab Emirates)
Currently the main limitation of maintaining adult stem cells (SCs) in vitro is loss of plasticity. This means that 
once SCs are removed from their inherent niches they differentiate. Therefore, it is very difficult to grow SCs in 
the lab for regenerative purposes, and current available methods are with shortcomings. Post-transcriptional 
RNA modifications are implicated in regulating SC homeostasis and gene expression. Methylation of non-
coding RNAs (ncRNA) such as miRNA and vault RNA (vtRNA) play important functions in epidermal SC 
proliferation and differentiation. Here, we explore the role of endoribonuclease Dicer in vtRNA processing via a 
methylation dependent manner, and show that knockdown of dicer induces early differentiation of SCs. 
Furthermore, the functional role of vault RNA in regulating SCs is investigated. Finally, we examine the use of 
synthetic RNAs as means for improving in-vitro maintenance of skin SCs.

Teachers’ Awareness of Gifted Students’ Characteristics and Identification
Aisha Abdulkader Cheikhmous (UAEU, United Arab Emirates)
This qualitative study aimed to explore the knowledge and awareness of schoolteachers about the 
characteristics of gifted students and the methods and challenges of identifying them. Eleven schoolteachers 
participated in a semi-structured focus group interview. They defined giftedness as they perceive it and 
identified the attributes that help them discover talented learners in their relevant subject areas. Some of the 
traits that most teachers identified include curiosity to explore more, thinking out of the box, the brilliant 
imagination, and creativity. Nonetheless, the participants emphasized that a talented learner does not have to 
have all the traits at a time, nor does he/she have to be talented in multiple areas. When asked about the 
professional training on giftedness either during the college or during their service, they indicated that there 
was no in-depth training on giftedness and that they worked on gaining knowledge by attending courses and 
conferences on talent.
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How effective are computer-based simulations at facilitating the learning process?
Majd Adnan Khantomani (British University in Dubai, United Arab Emirates)
The main aim of this research is to determine the effect of using computer-based simulations on facilitating 
the students’ process, particularly in vocational education. A total of 40 teachers and students participated in a 
survey which investigates the idea of using computer-based simulations. Also, a task was given to 13 students 
from grade 12 to design an electronic engineering logic circuit using two different computer simulators and by 
paper-based explanation. In the study, participants gained a clearer understanding of the electronic circuit 
design indirectly and explicitly by using both explanations and simulations containing graphical feedback

Development of Efficient Bifunctional Catalyst on Conducting Support for Green Hydrogen Production
Mohammed Misbah Uddin and Ahsan Ul Haq Qurashi (Khalifa University, United Arab Emirates)
The depletion of non-renewable resources of energy has prompted the shifting of focus to more renewable 
technologies, one of which is the electrolysis of water to produce hydrogen energy which consists of two 
simultaneous reactions-Oxygen Evolution (OER) and Hydrogen Evolution (HER). The OER is essentially the 
sluggish reaction compared to HER and hinders the overall rate. Therefore, this study focuses on synthesis of 
an electrocatalyst which can enhance the electrochemical performance of both the reactions, most 
importantly the OER.

Lithium Extraction from Spent Lithium-Ion Batteries: Deep Eutectic Solvents Design with COSMO-RS 
Modeling
Hussein K Amusa (Khalifa University, United Arab Emirates)
A COSMO-RS model is developed to screen several constituents as potential solvents in lithium extraction from 
spent lithium-ion batteries (LIBs). The model consists of 188 different deep eutectic solvents (DES) constituents. 
The structure of the constituents was obtained using the Turbomole software package. The model is 
developed using the cosmotherm software in the LIBs application for the first time. This is to systematically 
select efficient deep eutectic solvents constituents for further experimental studies. The constituents are 
classified into ionic and non-ionic compounds based on their molecular formation. The performance of the 
components is evaluated using their chemical potential to measure their affinity for lithium. Overall, the 
non-ionic compounds show a high affinity for all the metals.

Source Localization in IoT Applications: A Survey
Shahmir Khan Mohammed, Shakti Singh and Rabeb Mizouni (Khalifa University, United Arab Emirates); Hadi 
Otrok (Khalifa University, United Arab Emirates & CIISE, Concordia University, Canada)
Environmental monitoring is crucial to assess and safeguard an environment. Source localization is a salient 
feature of environmental monitoring that helps in finding the root cause of any phenomena happening within 
a territory. A source can be any object that emits some signal such as heat, radiation, sound, etc. Localization 
refers to finding the origin of the source. The Internet of Things (IoT) paradigm enables source localization via 
its sensor nodes that constantly monitor the environment and enrich the system with useful data. There is a 
rich set of literature dealing with various localization techniques. In this paper, a survey of existing localization 
techniques is presented, and the techniques are classified based on accuracy, efficiency, and time. 
Furthermore, a scope for future research is also discussed.

Data poison attack on mobile exfiltration ML classifier
Miguel Angel Ramirez Aguilar (Khalifa University, United Arab Emirates)
Machine learning models have been widely adopted in several fields. However, most recent studies have 
shown several vulnerabilities to attacks with the potential to jeopardize the integrity of the model, opening in a 
few recent years a new window of opportunity in terms of cyber-security. This paper is conducted with 
intention of highlighting the most relevant information related to security vulnerabilities in the context on 
Machine Learning classifiers; more specifically, directed towards training data poisoning attacks. This work 
proposes a data poisoning attack against a variety of machine learning classifiers dedicated for malware 
detection used for mobile exfiltration data. Logistic regression, decision tree, random forest, KNN are some of 
the machine learning models of interest to attack using a random label-flipping technique. Then the effects of 
the data poisoning attack are analyzed in further detail with special emphasis on the accuracy drop and the 
misclassification rate.
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Transfer learning using deep-learning based video frame interpolation for cone-beam CT images
Donthi Sankalpa, Jayroop Ramesh and Salam Dhou (American University of Sharjah, United Arab Emirates)
Cone-Beam computed tomography (CBCT) is an X-Ray based imaging modality that can produce 3D images of 
tissue structures. For high-fidelity images, doctors increase the radiation dosage or scanning duration. Existing 
techniques such as linear interpolation and cubic convolutions are used to augment the resolution of images 
by synthesizing intermediary frames between two real frames to reduce adverse effects on patients. However, a 
saturation of respiratory motion and streaking artifacts impact quality. Recent developments in deep-learning-
based image processing motivate the implementation of transfer learning to address challenges in the medical 
domain using general-purpose video frame interpolation algorithms. This work presents a comparative 
assessment of 3 SOTA algorithms, RIFE, SepConv- L_1, and SepConv- L_∼ on the CBCT phantom dataset. The 
RIFE model performed the best, by achieving the mean measures of SSIM: 0.985, PSNR: 43.497, MSE:10.489, and 
MAE:0.838. This study paves the way for domain adaptation in CBCT to elicit enhanced performance.

Design and Optimization of a Nonlinear Controller for Flexible Drive System
Ola M. Alkurdi and Rached Dhaouadi (American University of Sharjah, United Arab Emirates)
Optimization of a system’s controller is a very crucial step in any drive system as it highly affects the system’s 
performance. A system with unoptimized gains can and will have a lot of losses especially when load applied to 
it changes. In this paper, the study and design of a two-mass model elastic drive system is conducted along 
with the design on a non-linear controller. Moreover, the Nelder-Mead Simplex algorithm is explained in detail 
as it will be used as the optimization algorithm for our controller gains. Optimization of a system’s controller 
using model reference adaptive control method and different performance indices will also be illustrated and 
verified.

Solution of severely Ill-posed Inverse EIT problem with Polynomial Representation
Zainab Husain and Panos Liatsis (Khalifa University, United Arab Emirates)
Electrical Impedance Tomography (EIT) is a non-invasive tomographic technique used for imaging the internal 
conductivity distribution of a body from its surface voltages. However, like all tomographic techniques, its 
inverse problem (which results in the image reconstruction) is severely ill-posed and non-linear making most 
linearized mathematical solutions fuzzy and imperfect. In this paper, a conductivity surface decomposition 
approach, based on low order bivariate polynomials and RBF networks is introduced for the efficient solution of 
the inverse problem using machine learning techniques. The initial results show promising improvement in 
reconstruction quality.

Decentralized Digital Manufacturing using Blockchain During COVID19
Wala AbedAlkhader (Khalifa University, United Arab Emirates)
Decentralized digital manufacturing (DDM) can contribute to the contiguously progressing and growing 
automation to overcome the limitations posed by most of today’s manufacturing systems due to the 
Coronavirus 2019 (COVID-19) pandemic. However, certain challenges, such as ensuring quality and certification 
process, tracing the product during its manufacturing and supply, and ensuring the protection of intellectual 
property, that are standing in the way of expanding the adoption of DDM. In this research, we propose a DDM 
solution that is blockchain based for devices and supplies specifically during Covid-19. We identify participants 
and their interactions and explain how the process can be made decentralized, transparent, trackable, 
auditable, trusted, and secured.

A Holistic Context-aware Approach to Urban Energy Sustainability Analysis
Osama Mussawar, Ahmad Mayyas and Elie Azar (Khalifa University, United Arab Emirates)
Urban energy sustainability is being pursued globally to contain the anthropogenic impact of socio-economic 
activities on the environment. There is a lack of systematic consideration of urban built-context as in form and 
function in the studies concerning urban-scale energy performance. The work aims for a holistic and scalable 
approach that incorporates context as a key segment influencing urban energy demand and supply in 
sustainability analysis. The work conceives an agent-based model of an urban energy system in which the 
urban context is reflected in a generic yet distinctive manner with buildings as agents. It presents a 
methodology relying on the system model that creates and simulates multiple instances of an urban area 
comprising of multiple buildings under given contextual premises and assumptions and evaluates multi-
dimensional energy performance. The methodology enables the combined use of actual multi-feature data on 
building energy use and data from simulation for realistic energy demand representation.
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Less is more in Optimization - Optic Cable Design Problem
Alreem Y Alhammadi (Academic & Khalifa University, United Arab Emirates)
Telecommunications plays a significant role in promoting development worldwide by providing means of 
communication. This can be achieved by creating an optical fiber network, where information is being 
exchanged. This research aims to provide service to commercial customers while minimizing the cost of these 
optical fibers. This will be achieved by finding the optimal number of cable rings and determining the route for 
each ring cable and cable type. This is usually being generated by hand, where it takes a long computation time 
and is difficult to achieve. So, by undergoing this project, there will be considerable benefits to use the 
technology available and further enhance it in the future.

Free Standing MoS2-RGO/CNT paper for electrocatalytic Hydrogen Evolution
Maryam AlNahyan (Khalifa University, United Arab Emirates); Shubra Lalwani (Postdoctoral Fellow, United Arab 
Emirates); Faisal A AlMarzooqi (Khalifa University & Masdar Institute, United Arab Emirates); Amal A Al Ghaferi 
(Khalifa University of Science and Technology, United Arab Emirates)
For efficient green hydrogen generation, the electrocatalysts plays an important role. Herein, we present a facile 
approach to synthesize Molybdenum sulphide (MoS2) nanosheets on RGO/CNT paper for large scale 
applications. The MoS2 nanosheets are grown on the as prepared and casted RGO/CNT paper using 
hydrothermal method. A 36.5% decrease in the overpotential at 10 mA cm-2 is observed on incorporating MoS2 
on RGO/CNT paper. This significant improvement in the HER performance is attributed to the direct growth of 
MoS2 on carbon paper providing numerous active sites and high electrochemically active surface area for the 
hydrogen evolution in acidic medium.

Interfacial Engineering Perovskite Solar Cells Using Ionic Liquids
Adnan Alashkar (American University of Sharjah, United Arab Emirates)
In this paper, the carrier recombination, and dynamics of Perovskite Solar Cells (PSC) is investigated. Ionic 
Liquids (IL) are introduced in the bulk perovskite in an attempt to improve the dynamics of the charge transport 
layer. Time Resolved Photoluminescence (TRPL) is utilized to study the fast electronic decay of the perovskite 
samples and the effect of the IL on the performance of the perovskite film. The ILs are added to the perovskite 
in three ratios (5%, 10%, and 20%). The results showed that the presence of the ILs increases the electron lifetime 
inside the perovskite layer. In addition, 10% IL/perovskite displayed the highest increase of 72% in the lifetime. 
Where, for higher ratios, the lifetime started deteriorating.

Growth of Hexagonal Diamonds and Cobalt Nano-Wires based on Electrodepostion Using a Nanoporous 
Template of Anodized Aluminum Oxide
Ahmad Majid Salem Soliman, Soliman A. (Khalifa University, United Arab Emirates)
Diamonds are well known by their high stiffness compared to any other material known to man. New studies 
showed that hexagonal form of lab made diamonds properties are much better and worthy competitor to the 
conventional naturally existed cubic diamonds. The word ‘hexagonal’ referred to the crystal structure of the 
diamonds. Scientists had explored some of them in meteor impact sites finding their lifetime is too short to be 
measured and examined. In this paper, the researchers are trying to grow hexagonal diamonds on initially 
deposited cobalt nanowires using a nanoporous template of anodized aluminum oxide. An optimizing of 
cleaning and depositing process is still under investigation to be able to characterize and produce high quality 
hexagonal diamonds.

A study on flow of quntum genetic Lotka-Volterra algebras
Sondos Muhammed Syam (United Arab Emirates University, United Arab Emirates)
In this paper, a class of flow quantum Lotka-Volterra genetic algebras is investigated and its structure is studied. 
The main properties of this class such as associativity and alternatively are derived. Moreover, idempotent 
elements of flow quantum Lotka-Volterra genetic algebras are found. Also, we study the derivations and 
automorphisms of this type of algebras.

Conditional Risk Measures: from discrete to continuous-time
Bruno Nunes Costa (Khalifa University, United Arab Emirates)
In this article, we briefly discuss conditional risk measures in discrete and continuous-time settings. Firstly, we 
introduce the dynamic, iterate and conditional utility-based risk measures. Subsequently, by scaling properly 
iterate spectral risk measures, we characterize the driver function of the limiting continuous-time risk 
measurement, which is computed as a $g$-expectation. As an application of such characterization, we describe 
the driver function of a continuous-time average value at risk with progressively measurable parameters.
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Continuous limits of Deep Neural Networks
Vinicius Sousa S. Ferreira (Khalifa University & IMPA, United Arab Emirates)
Neural networks has became an increasingly relevant tool in machine learning and applications like statistical 
prediction, classification, medical imaging and more, given the great approximation power of the network 
structure. Extensive research has been made in optimizing the architeture associated to these networks. One 
recent technique is identifying the structure of Residual Neural Networks as a discretization of certain 
differential equa- tions and studying a continuous version of the networks associated to these equations, so that 
we have the tools of analysis at our disposal. In this paper we give a quick overview of a system proposed in the 
paper [1] by Liu and Markowich.

Outdoor Optical, Electrical, and Thermal Characterization of a Tracking-Integrated Transmissive High 
Efficiency CPV Technology
Kareem F Younes and Matteo Chiesa (Khalifa University, United Arab Emirates)
Over the past decade, the concept of integrating sun-tracking mechanism in the CPV module itself, increased 
the potential for realizing high power densities in high-value applications where the CPV modules are installed 
at fixed orientation similarly to conventional PV. Additionally, a higher value of CPVs is increasing the overall solar 
utilization to transmit the unconcentrated, diffuse solar component for thermal storage or for illumination of 
buildings and greenhouses. To characterize the performance of the novel technology electrically, optically, and 
thermally under the harsh climate of the UAE, a test rig was constructed and located in MASDAR Field Station. 
Results of the experiment are then used to simulate the performance by means of a semi-empirical model and 
assist in the design of a greenhouse utilizing an array of the modules.

Dissimilar Friction Stir Lap Welding of PP and AA5052
Yasser Aldaghestani, Jamal Sheikh-Ahmad, Fahad Almaskari and Kamran Khan (Khalifa University, United Arab 
Emirates)
In this paper, a novel structure of AA5052 and polypropylene (PP) is proposed for manufacturing cars body 
panels as PP is commonly used to manufacture automobile body part. It has high impact resistance, low density 
and exhibits good toughness. A parametric study and microstructure analysis will be implemented to 
investigate the feasibility of the welding process, and the results will be experimentally validated. Friction lap 
welding will be used to create the hybrid joints as it is a suitable method for processing these two types of 
materials.

Development of Substrates Coated with Metal Organic Framework for gas sensing applications
Shamma Alasad and Rana Sabouni (American University of Sharjah, United Arab Emirates); AbdulHai Alami 
(University of Sharjah, United Arab Emirates); Mehdi Ghommem (American University Of Sharjah, United Arab 
Emirates)
The integration of porous metal organic frameworks in gas sensors is becoming increasingly important due to 
their sensitivity and selectivity towards a gas analyte. In this study, we investigate the potential use of a coated 
beam for carbon dioxide gas sensing. The substrate used is a carbon cloth coated with a ZIF-8 metal organic 
framework material using ball milling at 550 rpm which gave a homogenous layer. SEM and EDS 
characterization tests were conducted to ensure proper deposition on the substrate. The experiments 
demonstrated the sensitivity of the coated substrate to CO2. The mass absorbed by the substrate when exposed 
to CO2 at a concentration of 5 L/min was equivalent to 3% of its original mass. The results indicated that the 
developed system was sensitive to the gas molecules, which makes it suitable for remote gas sensing.

Smart Design of Colored Radiative Coolers Using Mixed-Integer Memetic Algorithm and Tandem Neural 
Network
Qiangshun Guan (Khalifa University of Science and Technology, United Arab Emirates)
Passive radiative cooling has garnered growing interests in recent years owing to its sub-ambient cooling 
potential without energy input under direct sunlight. However, the white/silvery appearance of PRC devices 
largely limit their application scope. In this work, we propose a general design for colored radiative cooler (CRC), 
consisting of a selective emitter on top of a color display module. The top emitter is optimized to exhibit high 
emission only in 8-13 µm and transmission elsewhere using a mixed-integer memetic algorithm. The color 
module selectively absorbs or transmits a portion of visible light, working as either a reflective or transmissive 
color filter. The structure of the color module is identified via a tandem neural network for on-demand color 
displaying. 
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The inversely designed CRCs can not only show the desired color accurately but also maintain a high cooling 
capacity, finding their potential applications in temperature-sensitive electronic devices and passively cooled 
colored windows.

Novel Supernumerary Robotic Limb based on Variable Stiffness Actuators for Hemiplegic Patients 
Assistance
Basma Bashir Mohamed Hasanen (Khalifa University of Science, Technology and Research, United Arab 
Emirates); Mohammad Awad (Khalifa University of Science Technology, United Arab Emirates); Irfan Hussain 
and Mohamed Boushaki (Khalifa University, United Arab Emirates)
Loss in upper extremity motor control and function is an unremitting symptom in post-stroke patients. This 
would impose hardships in accomplishing their Daily-Life-Activities. Supernumerary-Robotic-Limbs (SRLs) 
were introduced as a solution to regain the lost degrees of freedom by introducing an independent new limb. 
Variable-Stiffness-Actuators are newly developed technologies that have been proven to ensure both accuracy 
and safety. In this paper, we introduce the novel Supernumerary-Robotic-Limb based on Variable-Stiffness-
Actuators. The developed SRL would assist post-stroke patients in Bi-manual tasks e.g. eating-with-fork-and-
knife. The realization of the system is illustrated. The proposed SRL was evaluated and verified for its accuracy 
via predefined trajectories. The safety was ensured through the utilization of the momentum observer for 
collision detection and several post-collision reaction strategies were evaluated.

Graphene as a Platform for Gravitational-Electrostatic Correspondence
Jack C M Hughes and Fedor Kusmartsev (Khalifa University, United Arab Emirates)
We consider a static spherically symmetric spacetime and compute the curvature invariants necessary to 
construct the massless curved space Dirac equation. We take this as a model for warped graphene and 
compare the resultant differential equations with those obtained from the application of a general external 
spherically symmetric electrostatic field. We show that spherical symmetry is too restrictive for curved 
spacetime to emulate the electrostatic field and comment on alternate approaches that may see such 
correspondences manifest and how this pertains to results in four-dimensions.

Robustness Assessment of Complex Networks using the Idle Network
Marcus W Engsig and Alejandro Tejedor (Sorbonne University of Abu Dhabi, United Arab Emirates)
The robustness of interconnected systems such as airports, power grids, or the internet is an essential property 
for those systems to sustain their functionality in the face of random failures or targeted malicious attacks. 
Complex networks offer a suitable framework to develop methodologies to assess robustness in terms of 
system connectivity. However, current approaches to estimate network robustness only consider the 
connectivity of the nodes unaffected by the attack: the Active Network. Here we propose to incorporate the 
properties of the emerging connectivity of the nodes affected by the attack: the Idle Network. Our results 
demonstrate that there is pertinent and non-redundant information in the Idle Network, which enables us to 
more accurately assess network robustness.

Experimental Evaluation of the Effect of Permeability on Initial Water Saturation and Spontaneous Oil 
Recovery of Carbonate Rocks
Amaar Imdad Hussain Siyal (Khalifa University, United Arab Emirates); Waleed Alameri and Emad Walid Al 
Shalabi (Khalifa University of Science and Technology, United Arab Emirates)
Oil recovery from carbonate reservoirs is a challenge due to their wide pore size distribution with micropores 
and heterogeneity. In this study, the experimental evaluation has been done to find the effect of permeability 
on the connate water saturation and spontaneous oil recovery of carbonate rocks. Nine carbonate outcrops of 
various permeability ranges have been taken for this purpose. It has been concluded that no significant 
correlation exists between the permeability and connate water saturation. Meanwhile, a significant correlation 
has been found to exist between the connate water saturation and spontaneous oil recovery within the same 
permeability ranges.

Numerical Simulation of Forced Imbibition Based on Centrifuge Experiment of Middle East Carbonate 
Reservoir Cores
Mohsen Osman (Khalifa University, United Arab Emirates); Emad Walid Al Shalabi and Waleed Alameri (Khalifa 
University of Science and Technology, United Arab Emirates)
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Capillary pressure plays an important role in governing the fluid flow in the reservoir. Experiments such as the 
centrifuge method are used to determine capillary pressure. Analytical and numerical solutions supplement 
the centrifuge experiment to obtain a more accurate and smoother capillary pressure curve. Conventional 
carbonate reservoirs of the Middle East pose challenges in simulation due to their complex nature, including 
mixed-to-oil wettability and heterogeneity. Commercial software that simulate the centrifuge experiment have 
mathematical models that are fixed and built independently of core properties. This limits flexibility and 
reduces their accuracy for the varying core properties exhibited by the Middle East carbonate reservoirs. They 
are also expensive to purchase and maintain. The objective of this research is to develop a model using open-
source software that can accurately simulate the forced imbibition based on the centrifuge experiment. 
tailored for the abnormal properties exhibited by the carbonate reservoirs of the Middle East.

12:30 - 13:30
LUNCH BREAK 
Room: Joharah Ballroom
13:30 - 15:00 

CHS-2: CLINICAL, PRE-CLINICAL, HEALTH & LIFE SCIENCES 
Room: Boardroom 3
Chairs: Isra Abdelwahab (American University of Sharjah, United Arab Emirates), Monia Kittana (United Arab 
Emirates University, United Arab Emirates)

13:30 Connecting the Facial Features of the UAE Population to the World Through GWAS and SNPs
Aamer Alshehhi (Khalifa University, United Arab Emirates); Guan Tay (University of Western Australia, Australia); 
Naoufel Werghi (Khalifa University, United Arab Emirates); Habiba Alsafar (Khalifa University of Science, 
Technology and Research, United Arab Emirates)
The association between previously recognized SNP variations and face measurements was investigated for a 
cohort of the United Arab Emirates (UAE) individuals. Thirty-six Single Nucleotide Polymorphisms (SNPs) that 
have been previously associated with human face features were selected from eight Genome Wide Association 
Studies (GWAS). Forty-four face measurements were obtained from 3D faces of 172 adults from UAE nationals. 
Our findings indicate that forty-five percent of SNP-face trait associations in the UAE cohort were found to be in 
the same facial regions (forehead, nose, eye, cheek, and chin) when compared to findings in the eight GWAS 
publications. When comparing the SNP variations of Emirati individuals with the five major population groups 
of the 1000 Genome Project (1000GP) database, 89% of the SNPs showed similar minor alleles to at least one of 
the five population groups. Our results suggest that 3D face morphology complement the genetic association 
across different ethnic groups.

13:45 The immunotherapy efficiency in the presence of parasitic infection in gastrointestinal cancer patients
Suad Ajab, Sumaya Zoughbor, Lena Labania, Marie Olanda and Zakeya Al Rasbi (UAE University, United Arab 
Emirates)
Studies have associated microbial agents and the development of chronic diseases such as cancer. For 
instance, different microbial agents, infectious parasitic agents, are found in immunocompromised and 
immunocompetent individuals. Gastrointestinal Cancer is one of the most common cancers in the United Arab 
Emirates. Immunotherapy is used against infectious parasites and cancer by boosting the immune system of 
individuals. This study examines the association between being exposed to microbial agents (parasites) with 
Gastrointestinal Cancer development and the potential role of microbial agents in cancer immunotherapy 
efficacy. Patients were asked to provide stool samples after consenting and filling out a questionnaire to outline 
their socio-economic profile. The prevalence of observed protozoa differed between patients undergoing 
immunotherapy and those undergoing chemotherapy.

14:00 The Impact of Targeting Epigenetic Regulators HDAC 4 and HDAC 6 in Improving Breast Cancer Therapy
Rahma Kamal Alseksek (University of Sharjah, United Arab Emirates)
Over the last decades, epigenetic abnormalities such as posttranslational modifications of histones were found 
to play a crucial role in cancer development and progression by modulating gene transcription, chromatin 
remodeling, and nuclear architecture. 
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Histone deacetylases (HDACs), which deacetylate histones and non-histone proteins, were massively reported to 
be involved in the pathogenesis of cancer through modulating the transcription of oncogenes and tumor 
suppressor genes. In the current study, we aimed to investigate the effect of targeting epigenetic markers 
(HDAC4 and HDAC6) on the expression of estrogen receptor (ER) and progesterone receptor (PR) and HER2 
protein in different hormonal receptor status breast cancer (BC) cell lines by western blot, as well as their 
sensitivity to hormonal therapy using cytotoxic assay.

14:15 Light-responsive metal-organic framework for doxorubicin controlled release
Isra Abdelwahab and Rana Sabouni (American University of Sharjah, United Arab Emirates)
The use of stimuli-responsive nanomaterials is being investigated for the future of more controlled and targeted 
drug delivery to significantly lower the anti-cancer side effects. In particular, the use of light as an external 
triggering mechanism has been found to provide enhanced site-specific drug delivery via different photosensitive 
release mechanisms. The experimental work investigates the use of two types of metal-organic frameworks, 
MIL-53 and Fe-BTC MOFs, as light-responsive nanocarriers for the controlled delivery of Doxorubicin (a model 
anticancer drug) and examines their encapsulation efficiencies and release profiles at pH value (pH 5.3) with and 
without ultraviolet irradiation. Preliminary results show that the release profile percentage of doxorubicin from 
MIL-53 MOFs and Fe-BTC MOFs was found to be four times and two times greater than the control sample, 
respectively, making this study encouraging to carry out.

14:30 Improving Phytoremediation of Nickel Contaminated Soil by Plant Growth-Promoting Bacteria Through 
the Production of the Enzyme 1-Aminocyclopropane-1-Carboxylic Acid Deaminase in the UAE
Fatima Omer (United Arab Emirates University, United Arab Emirates); Synan AbuQamar and Khaled El-Tarabily 
(UAE University, United Arab Emirates)
The main objective of the present investigation is to select rhizosphere actinobacteria capable of producing ACC 
deaminase and evaluate their potential to tolerate different concentrations of nickel to enhance the 
phytoremediation efficacy through the implementation of beneficial actinobacteria. To achieve this, 65 different 
bacteria were selected for their ability to produce ACCD as well as their ability to tolerate different concentrations 
of nickel. Out of these isolates, only 25 were able to produce ACCD. Under greenhouse conditions, the application 
of a mixture of five bacteria in the nickel-contaminated soils significantly(P<0.05) increased the fresh weights of 
roots and shoots, root and shoot lengths, compared to the treatments which included only the nickel chloride or 
nickel nitrate in the soil without the application of the actinobacterial mixture. The results suggest that plant 
growth-promoting bacteria containing ACCD offer a promise as bacterial inoculum for improvement of plant 
growth, particularly under unfavorable environmental conditions.

14:45 Screening for Endophytic Actinobacteria To Enhance Growth and Salinity Tolerance of Tomato Plants in 
the United Arab Emirates
Amira Hamdy Hassan (United Arab Emirates University, United Arab Emirates); Synan AbuQamar and Khaled 
El-Tarabily (UAE University, United Arab Emirates)
Salinity is one of the major limiting factors for crop productivity worldwide. In the United Arab Emirates (UAE), soil 
salinity has become at an alarming rate due to the global climate change. Nowadays, there is increasing attention 
towards habitat-imposed plant stress tolerance driven by plant-associated endophytic bacteria. These 
microorganisms play a key role in protecting plants against various environmental stresses. Therefore, the 
utilization of plant growth-promoting microorganisms in agriculture can be of low-cost and eco-friendly 
technology to reinforce crop productivity in saline areas. This is the first record of using endophytic bacteria which 
can produce 1-aminocyclopropane-1-carboxylate (ACC) deaminase (ACCD) enzyme. In addition to produce auxin, 
polyamines, siderophore and to solubilize phosphorus.

EPS-A2: CHEMISTRY 
Room: Murjaan BC
Chairs: Bayan Alqassem (Khalifa University, United Arab Emirates), Israa Othman (Khalifa University, United Arab 
Emirates) 

13:30 Removal of Pb(II) and Cd(II) from water using Magenatic ferrite nanoparticles(MFe2O4)
Israa Othman and Mohammad Abu Haija (Khalifa University, United Arab Emirates); Fawzi Banat (Khalifa 
University of Science and Technology, Abu Dhabi, United Arab Emirates)
The present work studied the heavy metals removal using different MFe2O4 prepared using sol-gel auto-
combustion method.  
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The nanoparticles (NPs) were characterized using FT-IR, SEM-EDX, and XRD to investigate their chemical 
composition, morphological structure, and crystallinity. A screening study was conducted to determine the 
adsorptive properties of the NPs toward Pb(II) and Cd(II) metals removal from water. Based on a screening 
study, MgFe2O4, CrFe2O4 and ZnFe2O4 showed an adsorption capacity of 99.6, 95.89 and 94.5 mg/g for Pb(II) 
whereas 97.74, 10.67 and 3.82 mg/g for Cd(II) respectively.

13:45 High Yeild of Furfural Alcohol via Electrocatalytic Conversion of Furfural over Nickel-based and Copper-
based Alloy Catalysts
Aya Aboukhater and Mohammad Abu Haija (Khalifa University, United Arab Emirates); Fawzi Banat (Khalifa 
University of Science and Technology, Abu Dhabi, United Arab Emirates)
Electrocatalytic hydrogenation is an emerging, cost-effective technique used for bio-oil production. Under 
ambient conditions, hydrogen-cell hydrogenation can undergo simultaneous oxidation and reduction 
reactions to convert less valuable bio-based compounds to more stable compounds with higher chemical 
value. Herein, a simplified method for synthesizing Ni-based and Cu-based alloy nanocomposites is followed 
where pure Ni-based and Cu-based alloy nanoparticles were synthesized with a size range of 5 to 10 nm and 
characterized using XRD, SEM, TEM, and EDS. Furfural is used as the starting material for the electrooxidation 
and electroreduction reactions, aiming to produce higher value compounds such as furfuryl alcohol and 
2-methylfuran at the cathodic cell chamber. Required hydrogen ions to proceed with hydrogenation reactions 
are generated on the anodic cell chamber along with plenty of electrons. Results has revealed high yield of 
furfural alcohol owing to the highly active and selective Ni-based alloy nanocomposites.

14:00 An ICP-MS Study on Metal Content in Biodiesel and Bioglycerol Produced From Heated and Unheated 
Canola Oil
Rukayat S Bojesomo (Khalifa University, United Arab Emirates)
The study determines the effect of the heating temperature of cooking oil on the trace metal content of the oil 
and the biodiesel and bioglycerol produced from such oil. Additionally, the impact of the increase in free fatty 
acids (FFA) content in oil on biodiesel yield is investigated - due to the formation of soap hence acid 
pretreatment is required when an alkali catalyst is used. For optimum biodiesel yield from oils, a CCD-based 
RSM analysis and conventional single factor optimization are applied. Trace metal analysis is done utilizing 
ICP-MS, where Cu and Zn are found in high-concentrations. The optimal conditions for the highest biodiesel 
yield are methanol to oil molar ratio of 12:1, a catalyst concentration of 1.0 wt. %, and a reaction time of 60 
minutes. Thermal stress on canola oil was shown to have a significant influence on the yield of biodiesel and its 
trace metal levels

14:15 The Photocatalytic Cycloaddition of CO2 to Propylene Oxide using Pure and Mixed Ferrites
Bayan Alqassem (Khalifa University, United Arab Emirates); Reem Alzard (UAEU, United Arab Emirates); 
Mohammad Abu Haija (Khalifa University, United Arab Emirates); Ahmed Alzamly (United Arab Emirates 
University, United Arab Emirates)
Looking for greenways to mitigate the issue of climate change is an essential element towards achieving 
sustainable development. Therefore, this study focuses on synthesizing pure ferrites (CoFe2O4 and CuFe2O4) 
and mixed ferrite (Cu0.5Co0.5 Fe2O4) as a photocatalyst to insert CO2 into propylene oxide as a way of inducing 
CO2 reduction. Different characterization techniques were used to analyze the optical, morphological, and 
structural properties of the as-prepared ferrite samples.

14:30 The effect of copolymer structure on the rate of formation of lipid nanodisks
Aya A Nasser and Gareth Price (Khalifa University, United Arab Emirates)
Styrene-maleic acid lipid particles (SMALP nanodisks) are attracting considerable interest in allowing the study 
of membrane proteins in their native environment. However, information on the mechanism of their formation 
is lacking. This paper reports the synthesis and characterization of three styrene-maleic acid copolymers with 
different chain lengths using the RAFT polymerization technique. A method for monitoring the rate at which 
the copolymers encapsulate a lipid was developed using turbidimetric measurements. Our results showed that 
the chain length of the RAFT copolymers does not have very much influence on the rate at which nanodisks 
form under the conditions usually employed. However, the rate was significantly faster than the process using 
a commercially available SMA-2000 copolymer. SMA-2000 has a broader range of chain lengths and a different 
structure. The results indicate that the structure along the chain is more important in determining nanodisk 
formation than simply the length of the copolymer chains.



43

THE 7TH UAE GRADUATE STUDENTS 
RESEARCH CONFERENCE

24 March 2022

14:45 Design and synthesis of novel semi-conducting covalent organic frameworks for hydrogen evolution
Ruba Fouad Al-Ajeil and Dinesh Shetty (Khalifa University, United Arab Emirates)
The recent focal point of research is the synthesis of organic semiconductors from earth-abundant elements, 
among which are covalent organic frameworks (COFs) that serve as alternatives to the traditional inorganic 
semiconductors. Low cost, physical and chemical stability, and structural tunability are advantages of COFs 
properties. Moreover, these materials can function as semiconducting photocatalysts by utilizing solar energy to 
produce cleaner and renewable fuels such as hydrogen. This research emphasizes the modulation of the 
framework structure of 2D-COFs by introducing new linkage chemistry and methodology to achieve 
photocatalysts of enhanced activity and physiochemical properties that could contribute to the UAE’s 2050 
vision of cleaner energy and the world energy demand.

EPS-B2: BIOMEDICAL ENGINEERING 
Room: Murjaan DE
Chairs: Nour Al-Rahmani (Khalifa University of Science and Technology, United Arab Emirates), Nour AlSawaftah 
(American University of Sharjah, United Arab Emirates)

13:30 Additive Manufacturing Technologies for Biomaterials and the Wear Characteristics of Ti6Al4V alloy 
manufactured through Selective Laser Melting - A Review
Asarudheen Abdudeen (United Arab Emirates University, United Arab Emirates); Jaber Abu Qudeiri (UAE 
University, United Arab Emirates); Ansar Kareem and Thanveer Ahammed (United Arab Emirates University, 
United Arab Emirates)
Additive Manufacturing (AM) comprises of the technologies that build 3D objects by adding layer-upon-layer of 
material. It is a rapidly developing manufacturing technique feasible on a wide range of modern materials, 
which is having the ability to fabricate parts with geometric and material complexities that could not be 
achieved by conventional manufacturing processes. AM is having great potential in the manufacturing of 
biomaterials, which are fabricated to interact with biological systems. Several AM techniques such as selective 
laser melting and laser engineered net shaping are used for the biomaterial manufacturing. Titanium and their 
alloys appeared as the most routine metallic biomaterials to be processed by metal-AM technologies and 
Ti6Al4V is a prominent alloy used. This paper reviews the different techniques of AM, metal and biomaterial- AM, 
wear performance of Ti6Al4V alloy, and the effect of surface modifications in wear characteristics.

13:45 A Novel Patient-Specific Ankle Orthosis with a Variable Stiffness Actuator
Nour Al-Rahmani (Khalifa University of Science and Technology, United Arab Emirates); Mohammad Awad 
(Khalifa University of Science Technology, United Arab Emirates); Kinda Khalaf (Khalifa University, United Arab 
Emirates)
Drop foot is a gait disorder causing the weakness of the ankle dorsiflexor muscles. To avoid common negative 
compensations, various drop-foot assistive robotic devices and technologies have emerged over time. 
Considering the current challenges discovered in literature on the development of assistive robotics, the design 
of a compact compliant VSA ankle orthosis was presented as well as its corresponding linkage mechanism in 
order to achieve a portable and modular robotic device. The present work presents the robotic characterization 
of the robotic device including the biomechanics analysis performed and the working principle of the proposed 
design.

14:00 Effect of conjugating linear and cyclic RGD to liposomes’ surfaces on ultrasound-triggered drug 
release
Nour AlSawaftah (American University of Sharjah, United Arab Emirates)
Liposomes are nano-sized colloidal particles capable of providing site-specific delivery of chemotherapeutic 
drugs. The selectivity of these nanocarriers can be enhanced by conjugating receptor-specific ligands to their 
surfaces, reducing adverse systemic side effects. Our research focuses on synthesizing PEGylated liposomes 
conjugated to either linear arginine-glycine-aspartate (RGD) or cyclic arginine-glycine-aspartate (cRGD) and 
encapsulating the model drug calcein. Drug release kinetics from both types of conjugated liposomes will be 
investigated following triggering the release of the encapsulated calcein using low-frequency ultrasound, 
applied at different power densities.
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14:15 Evaluation of the Cellular Performance of Breast Cancer Targeted Nanocarriers Triggered by Ultrasound
Waad Abuwatfa (American University of Sharjah, United Arab Emirates)
The first line of cancer therapy depends on the use of chemotherapy, which is a systemic treatment where 
anticancer agents spread throughout the whole body and act on all its cells. To combat the common adverse 
side effects of chemotherapy, smart drug delivery systems (SDDSs) have been developed, where targeted 
nanocarriers locally deliver therapeutic agents to the diseased site through well-engineered mechanisms. 
Encapsulating drugs in these nanoparticles increases biodistribution, bioavailability, therapeutic index, spatial 
localization and reduces the cytotoxic effects on healthy cells. Once they accumulate at the neoplastic site, they 
can be potentiated to release their payload. In this work, the cellular performance of a SDDS incorporating 
liposomes, decorated with Herceptin, encapsulating Doxorubicin or Calcein, was evaluated. Ultrasound was 
used as a triggering modality to promote and control the drug release from the functionalized nanocarriers, 
targeted to breast cancer cells overexpressing the human epidermal growth factor receptors (HER2).

14:30 The Effective Release of Quantum Dots Encapsulated Inside Stealth Liposomes Using Low-Frequency 
Ultrasound
Vinod Paul, Nour AlSawaftah and Nahid Awad (American University of Sharjah, United Arab Emirates); Ghaleb 
Husseini (AUS, United Arab Emirates)
Quantum dots (QDs) are nanoparticles used as a capable tool for bio imaging especially for tumor imaging. 
However, due to the non-specific binding and smaller size, they accumulate in the healthy cells along with the 
tumor cells which causes toxic side effects. In this study, we synthesized ultrasound responsive PEGylated 
liposomes encapsulating hydrophilic graphene quantum dots that emits green fluorescence. The release of 
QDs from the liposomes were controlled with the application of ultrasound in order to achieve a safer and 
well-controlled modality to deliver fluorescent markers to tumors. Our results confirmed the successful 
encapsulation of the QDs inside the core of the liposomes and were able successfully deliver the QDs 
intracellularly with the application of ultrasound.

14:45 Fluoroscopic 3D Image Generation Using A Generative Adversarial Network (GAN)
Mohammad AlShrbaji and Salam Dhou (American University of Sharjah, United Arab Emirates)
Respiratory motion is a major source of error in radiation therapy for thorax and upper abdomen cancers such 
as lung cancer. Cone Beam Computed Tomography (CBCT) is an imaging modality that is used in radiotherapy 
delivery rooms to account for respiratory motion uncertainties. One CBCT scan results in a set of projections (2D 
images), and it is taken in a couple of minutes while the patient is breathing. Then, a 3D image is reconstructed 
from each breathing phase resulting in a 4D-CBCT image. Considering there are six breathing phases, we can 
have six 3D images out of all the CBCT projections. The objective of this work is to generate a series of 
fluoroscopic 3D images of the lungs from two orthogonal CBCT projections using a Generative Adversarial 
Network (GAN) model.

EPS-C2: CHEMICAL ENGINEERING 
Room: Murjaan FG
Chairs: Samar N Abd Elwadood (Khalifa University, United Arab Emirates), Eisa Abdalla Bin Eisa (Khalifa University, 
United Arab Emirates)

13:30 Design and Application of Hydrophobic 2,2,4-Trimethyl-1,3-Pentanediol Deep Eutectic Solvents for 
Boron Extraction
Narjis E Awaja and Ghaiath Almustafa (Khalifa University, United Arab Emirates); Inas Alnashef (Khalifa 
University of Science and Technology, United Arab Emirates); Ahmad Darwish and Hassan Arafat (Khalifa 
University, United Arab Emirates); Ioannis Zuburtikudis and Hadil Abu Khalifeh (Abu Dhabi University, United 
Arab Emirates)
Recently, new genres of ionic liquids and deep eutectic solvents (DESs) have emerged as eco-efficient “designer 
solvents”. Herein, we report the liquefication of the water-soluble diol 2,2,4-trimethyl-1,3-pentanediol (TMPD) 
into novel hydrophobic DESs with aliphatic compounds such as decyl alcohol or decanoic acid, as well as a 
branched aliphatic compound like trioctylphosphine oxide, for boron extraction. Multiple criteria were 
considered in which the trade-offs between the solvents’ properties, their boron extraction efficiencies, and 
leachability to the aqueous phase were examined thoroughly.
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13:45 Highly reduced graphene oxide adsorbents for ethane/ethylene separation
Fahmi Anwar (Khalifa University, United Arab Emirates); Maryam Khaleel (Khalifa University of Science and 
Technology, United Arab Emirates); Kean Wang (Khalifa University, United Arab Emirates); Georgios Karanikolos 
(The Petroleum Institute, United Arab Emirates)
We present here highly reduced graphene oxide foams developed for ethane/ethylene separation by 
adsorption. Several porous adsorbents exhibiting selective ethane binding have been reported in the literature. 
These reverse selective adsorbents up-take ethane selectively due to their enhanced van der Waal’s interactions 
with the more polarizable ethane molecules. In this work, adsorption studies with pure ethane and ethylene 
showed that ethane-selective adsorbents can be developed by controlled hydrothermal reduction of graphene 
oxide.

14:00 3D printed adsorbents coated with zeolite X for carbon dioxide capture
Kedar Bharat Jivrakh and Kyriaki Polychronopoulou (Khalifa University of Science and Technology, United Arab 
Emirates); Rashid Abu Al-Rub (Khalifa University-ADAM Center, United Arab Emirates); Georgios Karanikolos 
(Khalifa University, United Arab Emirates)
Additive manufacturing, commonly known as 3D printing, has emerged as a method of fabricating, among 
others, porous structures for various applications that include adsorption, catalysis, and membrane separation. 
For the application in adsorption and catalysis, these structures have shown comparative performance to their 
respective powder and pellet forms and have the potential to address issues related to pressure drop, attrition, 
and mass transfer. Over the last five years, researchers have turned to 3D printing for manufacturing materials 
for carbon dioxide capture, separation, and conversion. In this work, we aim to develop and characterize gyroid 
shaped adsorbents, 3D printed using stereolithography and coated with CO2-phylic zeolite using silanization for 
CO2 capture.

14:15 CO2 Binding Organic Liquids for CO2 capture A molecular based modelling approach
Safique Anwer (Khalifa University, United Arab Emirates); Ismail I.I. Alkhatib (Khalifa University & Research and 
Innovation Center on CO2 and H2 (RICH), Khalifa University, United Arab Emirates); Ahmed Al Hajaj (Khalifa 
University of Science and Technology, United Arab Emirates); Lourdes Vega (Khalifa University, United Arab 
Emirates); Inas Alnashef (Khalifa University of Science and Technology, United Arab Emirates)
CO2 binding organic liquids (CO2BOLs) are reported as innovative CO2-selective solvent systems show high 
CO2 capture capacity and low regeneration energy compared to traditional amine systems. In this work, we 
have modelled superbases solvents such as 1,8-Diazabicyclo (5.4.0) undec-7-ene (DBU) and 1,5-Diazabicyclo 
[4.3.0] non-5-ene (DBN) that are major constituent of CO2BOLs to screen them as solvents for CO2 capture 
using the molecular-based soft-SAFT equation of state (EoS). Density and vapor pressure experimental data are 
used to optimize the molecular parameters. The robustness of the model has been investigated with its binary 
mixture with CO2, glycerol, and water. The results validate the model with good agreement to experimental 
data.

14:30 Phosphorus Modified Cu-Mg ferrite Composites for Photocatalytic Application
Hebah S Jarusheh (UAE- Abu Dhabi & KU, United Arab Emirates)
The present work characterized different ferrite nanoparticles prepared using sol-gel auto-combustion method. 
The synthesized materials were characterized using various techniques including X-ray Diffraction (XRD), 
Scanning Electron Microscopy (SEM), Fourier Transform Infrared Spectroscopy (FTIR), Thermogravimetric 
Analysis (TGA), and Transmission Electron Microscopy (TEM). The crystallinity, structure, and composition of all 
the samples were confirmed using XRD, FTIR and EDX.

14:45 Reaction Pathways for Furfural Electro-Hydrogenation on Activated Carbon Decorated with CoxMoOy 
Electrodes - DFT Studies
Muhammad Ashraf Sabri (Khalifa University, United Arab Emirates); Fawzi Banat (Khalifa University of Science 
and Technology, Abu Dhabi, United Arab Emirates); Mohammad Abu Haija (Khalifa University, United Arab 
Emirates)
Industrial-scale implementation of electrochemical hydrogenation (ECH) is hindered due to the complex nature 
and limited understanding of the governing parameters of the process. Therefore, it is of prime importance to 
fully understand the underlying mechanisms and catalyst criteria for high yield and selectivity. Accordingly, 
density functional theory (DFT) studies were conducted to thoroughly investigate the reaction network for the 
ECH of furfural (FF) on activated carbon decorated with CoxMoOy electrodes. 
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Reaction pathways for the production of furfural alcohol (FA), methyl furan, and tetrahydrofurfuryl alcohol 
(THFA) were elucidated via the minimum energy path. The DFT calculation predicted kinetically and 
thermodynamically favorable production of furfural on the catalyst surfaces. Decorations of different metals on 
the activated carbon surfaces resulted in changes in the FF adsorption configurations yielding different 
products. These results can help in rational electrocatalyst design for efficient FF conversion to value-added 
products.

EPS-D2: COMPUTER & INFORMATION SCIENCES 
Room: Murjaan H
Chairs: Lamees M. Al Qassem (Khalifa University, United Arab Emirates), Abderrahmene Boudiaf (Khalifa University, 
United Arab Emirates) 

13:30 Proactive Machine Learning-based Autoscaler for Microservice Applications
Lamees M. Al Qassem and Ibrahim (Abe) Elfade (Khalifa University, United Arab Emirates); Ernesto Damiani 
(Khalida University - EBTIC, United Arab Emirates); Thanos Stouraitis (Khalifa University, United Arab Emirates & 
University of Patras, Greece)
Cloud service providers have been shifting their workloads to microservices due to their modularity, flexibility, 
and scalability. However, there are still numerous obstacles to enhancing their Quality of Service (QoS). One 
possible solution is autoscaling and resource dimensioning. Autoscaling is the ability of cloud infrastructure and 
apps to scale themselves by changing the resource pool. A feedback loop based on current workload resource 
usage is an example of simple autoscaling. This approach, known as reactive autoscaling, may cause 
inconsistencies between workload and resource usage. In this paper, we present a proactive autoscaling system 
that uses a learning-based forecast model to predict the future CPU and memory utilization of the running 
apps. The predicted values are then used to adjust the resource pool both vertically and horizontally.

13:45 Disease risk prediction using generative pre-trained transformers with EHR
Diego Saenz (MBZUAI, United Arab Emirates); Mohammad Yaqub (Mohamed Bin Zayed University of Artificial 
Intelligenc, United Arab Emirates)
Transformer architectures for health-care predictability using electronic medical records is an active area of 
research because of the challenges in patient history representation. Several methods have exploited 
bidirectional encoder layers to capture contextualized relations between medical jargon at the expense of 
manual clustering and the need of large-scale datasets. We present in this study the implementation of a 
generative pre-training paradigm to achieve more meaningful embeddings for patient information and early on 
disease risk prediction.

14:00 Is Contrastive Learning Suitable for Left Ventricular Segmentation in Echocardiographic Images?
Mohamed Saeed (Mohamed Bin Zayed University of Aritificial Intelligence, United Arab Emirates); Rand Emad 
Muhtaseb (MBZUAI, United Arab Emirates); Mohammad Yaqub (Mohamed Bin Zayed University of Artificial 
Intelligenc, United Arab Emirates)
Contrastive learning has proven useful in many applications where access to labelled data is limited. The lack of 
annotated data is particularly problematic in medical image segmentation as it is difficult to have clinical 
experts manually annotate large volumes of data. In this paper, we argue whether or not contrastive pretraining 
is helpful for left ventricle segmentation in echocardiography images using two segmentation networks: 
DeepLabV3 and UNet. Our results show that contrastive pretraining helps improve the performance on left 
ventricle segmentation, particularly when annotated data is scarce. We show how to achieve comparable results 
to state-of-the-art fully supervised algorithms when we train using self-supervised learning followed by fine-
tuning on just 5\% of the data. We also show that our solution achieves better results than what is currently 
published on a large dataset (EchoNet-Dynamic) and we compare the performance on another smaller dataset 
(CAMUS) as well.

14:15 Underwater Deep Object Tracking
Yuhang Guo (Khalifa University, United Arab Emirates)
Object tracking is becoming an increasingly active research area, and many tracking algorithms are proposed 
every year, as tracking plays an significant role in many realistic applications. Although considerable work have 
been done in object tracking of open-air data, much less effort has been made in underwater environment 
tracking.  
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The two main challenges facing underwater object tracking are the low visibility and distortion of underwater 
data, which makes the tracking difficult to achieve high accuracy. To overcome these two problems, pre-
processing of underwater data is needed to address these issues and to improve the quality of underwater data 
for better object tracking by subsequent trackers. The aims of the research is to build a novel deep learning 
algorithm to address these issues of underwater data, and then to track objects on multiple deep neural 
network trackers, and to evaluate tracking performance among the different trackers and obtain the best 
tracker.

14:30 Underwater image enhancement using pre-trained transformer
Abderrahmene Boudiaf, Jorge Dias, Sajid Javed and Naoufel Werghi (Khalifa University, United Arab Emirates); 
Giulia De Masi (Zayed University, United Arab Emirates)
The goal of this work is to apply a denoising image transformer to remove the distortion from underwater 
images and compare it with other similar approaches. Automatic restoration of underwater images plays an 
important role since it allows to increase the quality of the images, without the need for more expensive 
equipment. This is a critical example of the important role of the machine learning algorithms to support 
marine exploration and monitoring, reducing the need for human intervention like the manual processing of 
the images, thus saving time, effort, and cost. This paper is the first application of the image transformer-based 
approach called “Pre-Trained Image Processing Transformer” to underwater images. This approach is tested on 
the UFO-120 dataset, containing 1500 images with the corresponding clean images.

14:45 Machine Learning for Detecting Vitamin A Deficiency in Schoolchildren
Jayroop Ramesh and Donthi Sankalpa (American University of Sharjah, United Arab Emirates); Amar Khamis 
(Mohammed Bin Rashid University of Medicine and Health Sciences, United Arab Emirates); Assim Sagahyroon 
and Fadi Aloul (American University of Sharjah, United Arab Emirates)
Vitamin A deficiency is one of the leading causes of visual impairment globally. While blood tests are common 
approaches in developed countries, various socioeconomic and public perspectives render this a challenge in 
developing countries. In Africa and Southeast Asia, the alarming rise of preventable childhood blindness and 
delayed growth rates has been dubbed as an “epidemic”. With the proliferation of machine learning in clinical 
support systems and the relative availability of electronic health records, there is the potential promise of early 
detection, and curbing ocular complication progression. In this work, different machine learning methods are 
applied to a sparse dataset of ocular symptomatology and diagnoses acquired from Maradi, Nigeria. The goal is 
to develop an interpretable screening system for Vitamin A deficiency in children without requiring blood tests, 
but rather by utilizing existing records. The SVC model achieved the best scores of accuracy: 75.7%, 
sensitivity:83.7%, and specificity: 74.9%.

EPS-E2: ELECTRICAL & ELECTRONIC ENGINEERING 
Room: Murjaan I
Chairs: Muntaser Al-Mansoori (Khalifa University, United Arab Emirates), Marios Papadovasilakis (Khalifa University, 
United Arab Emirates) 

13:30 Photonic Wavelength Independent Splitter Using MZI Based on Adiabatic Curves
Marios Papadovasilakis and Jaime Viegas (Khalifa University, United Arab Emirates)
We describe an adiabatic (Bézier) bend-based wavelength independent coupler using a Mach-Zehnder 
Interferometer (MZI) on a silicon photonics platform. Simulations performed with the 3D Finite Difference 
Time-Domain (FDTD) method demonstrate broadband, low-loss splitting ratios and low footprint (138 µm2). The 
obtained devices pave the way for compact, low-loss couplers, which can achieve any arbitrary splitting ratio.

13:45 A Look Into Transparent Conductive Oxides for Ultrathin Photovoltaic Cells
Muntaser Al-Mansoori and Ammar Nayfeh (Khalifa University, United Arab Emirates)
We look into ultrathin transparent conducting oxides (TCO) well suited for ultrathin third-gen PV devices. 
However, targeting ultrathin TCO films with thicknesses of around 50 nm or less poses a challenge in 
maintaining the desired range of electrical and optical properties for these films. A multilayer approach shows 
promising results.
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14:00 Silicon Photonics for Artificial Intelligence
Kanhaya Sharma (Khalifa University, United Arab Emirates)
Silicon photonics is an emerging technology in computing. It consumes comparatively less power and can 
perform data movement and computations at a much faster rate than the conventional electronics approach. 
Electrons can travel up to a speed of 1000 m/s in silicon while photons can travel 100 thousand times faster - an 
immense increase in the current state of the art. Because of this, in the last few decades, Silicon photonics is 
also thought of as an approach to accelerate AI (Artificial Intelligence) hardware which is conventionally time 
and energy consuming. Silicon photonics can perform the computation of AI algorithms at a lightning speed. In 
the current state of the art, ANN (Artificial Neuron Network) requires considerable MAC (multiply-accumulate) 
operations, and this could be done by using optical interferometers and interconnects on silicon wafers with 
the present semiconductor fabrication process.

14:15 Design and Simulation of Thermo-Optic Phase Shifter for Photonic Neural Networks
Yonas Hadush Gebregiorgis and Jaime Viegas (Khalifa University, United Arab Emirates)
The effect of heater and waveguide dimensions on heater performance in terms of power efficiency is 
investigated and simulated. A new compact and low thermal cross-talk (<0.5^oK ΔT at a distance of 10μm) and 
power efficient (P_π= 11mW) thermo-optic phase shifter (TOP) is suggested for Photonic Neural Network (PNN) 
implementations.

14:30 Slip Prediction for Autonomous Ground Vehicle Using Deep Learning in an Off-road Environment
Mustofa Basri (Khalifa University, United Arab Emirates); Majid Khonji (Masdar Institute, Khalifa University, 
United Arab Emirates)
Wheel slip prediction plays a crucial role to ensure autonomous vehicles plan a safe path in off-road terrains 
such as desert environments. However, it is difficult to predict the wheel slip precisely due to numerous and 
complex processes of estimating physical parameters related to the wheel-soil interaction, especially on steep 
slopes. This project proposes a data-driven deep learning approach for modeling wheel slip prediction instead 
of complex handcrafted techniques that required terrain-specific parameters. A large amount of data from 
proprioceptive sensors were collected and fed to the proposed deep learning regression model to get the slip 
measurement of the wheel. The proposed model shows a promising result for a certain range of slips where it 
can be used as in the autonomous path planning systems.

14:45 Vital Sign Detection using FMCW on-chip Radar
Aaron Z Tekleab (Khalifa University, United Arab Emirates)
In this paper, non-contact monitoring of human vital signs using a linear frequency modulated continuous 
wave (LFMCW) radar is proposed. A stand-alone on-chip mm-wave radar was designed and will be used to 
measure the bio-signals of interest. The performance of the research will then be assessed by comparing the 
results with currently used standard monitoring equipment. To ensure the detection of miniature chest 
displacements due to breathing and respiration, a novel FMCW radar operating at 160 GHz will be used. The 
received signal will then be processed and manipulated to extract both breathing rate and heart rate.

EPS-F2: MECHANICAL ENGINEERING 
Room: Murjaan J
Chairs: Moza Ibrahim Alteneiji (Khalifa University, United Arab Emirates), Islam Ahmed El Sayed (Khalifa University 
of Science and Technology, Egypt) 

13:30 A Comparison of Gallium and Paraffin as Phase Change Materials (PCMs) in a Finned Copper Heat Sink 
Under High Heat Flux Replicating Electronics Chip
Abdulla Mahmoud Alkaabi (United Arab Emirates University, United Arab Emirates); Saeed Ateeq Zaitoun 
Almheiri, Mohammed Saeed Hashel Al Mansouri and Hamoud Homoud Alzeyoudi (UAE University, United Arab 
Emirates); Farooq Mahmood (United Arab Emirates University, United Arab Emirates); Zahid Ahmed Qureshi 
(UAE University, United Arab Emirates); Salah Al Omari (UAE University & Faculty of Engineering, United Arab 
Emirates)
An experimental comparison of copper heat sinks filled with gallium and paraffin phase change material (PCM) 
under high heat flux condition is carried out in this pilot study. An electronic chip that needs to be cooled is 
represented by the high heat flux condition. 
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The electronic chip is simulated using a flexible Kapton heat source with a 0.44 W/cm2 heat flux. The base 
temperature of the heat sink was measured using a K-type thermocouple connected to a data logger in order to 
evaluate the performance of both PCMs. Based on the obtained results, it was found that the gallium heat sink 
significantly outperformed the paraffin heat sink in terms of lowering the heat sink base temperature. A 
maximum temperature difference of approximately 50°C was obtained between the two PCMs. Hence, paraffin 
showed poor performance in terms of temperature mitigation whereas gallium showed promising performance 
under the testing conditions.

13:45 Investigate the 3D printed TPMS heat sinks heat transfer performance under the effect of surface defects
Moza Ibrahim Alteneiji (Khalifa University, United Arab Emirates)
Surface roughness results from the AM process, and engineers are simultaneously exploiting the expanded 
design opportunity with potential advantages of increased net heat exchange. However, more exploration is 
required on the best way to alleviate surface roughness in additively fabricated parts to expand the heat 
conductivity and reduce flow resistance. This study investigates the effect of surface roughness and defects on 
the heat-transfer performance of 3D-printed heat-sinks fabricated through metallic laser powder bed fusion 
additive manufacturing techniques. The design of 3D-printed heat sinks is based on the mathematically well-
known triply periodic minimal-surfaces (TPMS) with various geometries. Detailed microstructural 
characterization of the surface-roughness and -defects of the 3D-printing TPMS-based heat-sinks is performed 
using micro-computed tomography (micro-CT). CFD models are generated and simulated. Furthermore, a novel 
mathematical method is used to represent the surface-roughness and -defects during MLPBF 3D printing, 
where the level of roughness and defects are carefully and systematically controlled.

14:00 Multifunctional Underwater Soft Appendage
Aysha Smara Alshehhi and Costanza Armanini (Abudhabi, United Arab Emirates); Federico Renda (Khalifa 
University, United Arab Emirates)
The paper presents the development of a novel multifunctional underwater soft propeller combining both 
locomotion and manipulation capabilities. The current project is based on a previous work by researchers at 
Khalifa University, which presented the design of a flagellum-inspired propeller [1]. In this paper, an optimization 
process is carried out to define a new design with improved propulsive capabilities. On the other end, for the 
multifunctional design, the main challenge is the definition of an underwater actuation mechanism that can be 
efficiently combined with the rotating mechanism, which might cause entanglement to the actuation wires, 
tendons, or pipes. In this paper, three concept designs will be proposed to tackle the entanglement challenge.

14:15 Optical and Thermal Enhancements of PV Solar Collectors via Encapsulated Phase Change Material
Ahmed Tarek Hamada and Mehmet Orhan (American University of Sharjah, United Arab Emirates); Omar Sharaf 
(Khalifa University, United Arab Emirates)
Overheating is one of the major problems encountered by PV panels that significantly impacts its electrical 
conversion efficiencies and shortens its life span. This concern has, in turns, led researchers to adopt PV/T 
systems that rely on optical filtration. They tailor incoming solar radiation to a bandwidth that best suits the 
employed PV cell and/or adopt phase change materials (PCMs) to absorb heat generated within the cells. In this 
regard, this study aims to investigate the feasibility of employing micro/nano encapsulated PCMs (ePCMs) as 
both an optical filter and energy storage medium in an attempt of enhancing both thermal and electrical 
efficiencies of a PV/T system. This investigation is conducted by computationally modelling a thermally coupled 
PVT design to evaluate the effect of ePCM on the temperature distribution along the flow direction.

14:30 Investigation of Gallium Phase Change Material Heat Sink for CubeSat Thermal Management
Haokun Zhang and Firas Jarrar (Khalifa University, United Arab Emirates); Yit Fatt Yap (Khalifa University of 
Science and Technology, United Arab Emirates)
CubeSat is a miniaturized satellite with the size of multiple 10×10×10cm3. During its operations, heat generated 
by onboard electronic components needs to be dissipated effectively. Due to the compactness of CubeSat, heat 
dissipation is challenging given the amount of heat generated confined within a limited space. Among the 
passive thermal management technologies, gallium PCM heat sink is recently identified as a promising solution 
given its favorable thermophysical properties. However, the phase change heat transfer in a PCM heat sink is 
complex. Successful application of gallium PCM heat sink technology requires a good understanding of these 
coupled transport processes. This project aims to investigate computationally the operation of a gallium PCM 
heat sink in a CubeSat subjected to transient thermal loading.
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14:45 Water Droplet Impact on an Inclined Surface
Islam Ahmed El Sayed (Khalifa University of Science and Technology, Egypt)
Droplet impact on surfaces is encountered in many engineering applications. This study investigates 
numerically the impact of a water droplet on an inclined surface for a two-dimensional setting. Both the 
motion of the water droplet and the surrounding air are modelled with the droplet interface captured using a 
volume-of-fluid (VOF) approach. The droplet behaviour, particularly the spreading dynamics on the inclined 
surfaces of different angles, is analyzed and compared to that on a horizontal surface.

EPS-G2: Materials Science & Engineering 
Room: Boardroom 1
Chairs: Ahmed N Y Abusultan (Khalifa University, United Arab Emirates), Sarab Ahmed Alantali (Khalifa 
University, United Arab Emirates)
13:30 Ultra-lightweight Cellular Solids of Two-Dimensional Hetrogenous Materials for EMI Shielding
Sarab Ahmed Alantali (Khalifa University, United Arab Emirates)
In this study, our main purpose is to study the electromagnetic interference (EMI) shielding performance of 
MXene-based nanomaterial under the influence of environmental factor, namely, moisture. We have developed 
thin films of pure Mxene, as well as heterogeneous layered structures of MWCNTs@MoS2/Mxene. The EMI 
shielding effectiveness of 1 mg MWCNTs@MoS2 and 3 mg of MWCNTs@MoS2 are found to be more stable in 
the X band (8.2 to 12.4 GHz), which is better than the pure Mxene. The heterogeneous two-diemnsional (2D) 
films exhibit unprecedented flexibility and durability, thus rendering them with the potential application.

13:45 Microstructure and mechanical properties of Fe-Mn-Al-Ni shape memory alloy with added rare earth 
metal Yttrium
Mohammad Yousuf, Arhum Hassan and Wael Abuzaid (American University of Sharjah, United Arab Emirates)
The effect of rare earth element Yttrium Y addition on the microstructure and martensitic transformation of 
different shape memory alloys is investigated. Fe-Mn-Al-Ni-Y iron-based shape memory alloy is studied with 
different aging conditions to evaluate the microstructure and mechanical behavior of the alloy. Scanning 
electron microscopy and X-ray diffraction were utilized to observe the microstructural and phase evolution for 
different aging conditions. Results showed the formation of a Y-rich second phase which can be controlled via 
heat treatment. The second phase content significantly altered the mechanical properties of the alloy.

14:00 Mechanical and piezoresistive characterization of CNT-based, UV-curable 2D auxetic nanocomposites 
fabricated via Digital Light Processing
Omar Waqas Saadi (Khalifa University, United Arab Emirates); Andreas Schiffer (Khalifa University of Science 
and Technology, United Arab Emirates)
Digital light processing (DLP) is a 3D printing technique that can be utilized to manufacture CNT-based 
nanocomposites. In this study, two different types of 2D auxetic cellular materials (Re-entrant and Chiral) were 
printed using a nano-engineered CNT-based UV curable resin and were tested for their mechanical properties 
and self-sensing capabilities. Electrical resistance data was collected while performing uniaxial tensile tests and 
used to compare the piezoresistive behavior of different nanocomposite specimens. The 3D printed auxetic 
nanocomposite structures were found to possess pronounced piezoresistive sensing capability and good 
mechanical performance which makes them suitable for applications in self-sensing structures.

14:15 Optimization of Mxene Photoelectrodes for energy conversion and Storage purposes
Anum Iqbal (American University of Sharjah, United Arab Emirates)
This study significantly reveals the basic insights into utilizing Mxene functionalized mesoporous TiO2 as a 
photoelectrode. This novel composite based upon Mxene functionalized TiO2 electrodes with and without TiCl4 
treatment is fabricated to achieve efficient photon absorption; charge separation and photocurrent; causing 
superior photoelectrode performance. The enhanced photocurrent values are recorded in the prepared 
samples were upon increased contents of Mxene due to higher absorption efficiency within the visible region; 
as verified by UV-Vis absorption spectroscopy. The anatase phase of TiO2 is clearly prominent due to increased 
amount of Mxene and post deposition thermal exposure; as revealed by structural analysis. Moreover, a good 
coverage of well-developed grains on the FTO surface was observed in SEM images. Therefore; these newly 
developed conductive mesoporous TiO2 photoelectrodes are potential candidates for photoinduced energy 
conversion and storage applications.
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14:30 Low cost and flexible graphene oxide-based sensors/dosimeter for ultraviolet and sunlight monitoring
Ahmed N Y Abusultan (Khalifa University, United Arab Emirates)
Ultraviolet (UV) exposure contributes to Vitamin D production. However, over-exposure to UV radiation is a 
fundamental cause of skin cancer [1]. A novel low-cost and flexible sensor for ultraviolet and sunlight monitoring 
to detect the intensity of UV radiation is to be developed in this study. The sensor device will include graphene 
oxide (GO) added to the paper. Exposure to UV radiation or sunlight will affect this paper and causes changes in 
terms of colour and chemical specifications. This study will illustrate the relationship between increasing the 
exposure time and the brightness intensity difference between the affected and covered areas. The disposable 
paper-based UV sensor has the features of being cost-effective, simple, biodegradable materials, safe and flexible, 
making the device a potential candidate for various applications, mainly sensing

14:45 Characterization of 3D Lattice from Molybdenum Disulfide and PDMS- Molybdenum Disulfide Towards 
Highly Stable Sensor Application
Abdullah Solayman (Khaliufa UniversityStudent, United Arab Emirates)
In this work lattices were fabricated from MoS2 and MoS2/PDMS, the lattices are tested for electrical 
conductivities and mechanical proprieties. MoS2 powder coated well on surface of the lattice, while the PDMS is 
added later after the scaffold removal. It was noticeable to see that the highest stresses exhibited by the PDMS/
MoS2 lattice compared to the MoS2 lattice, as a sign of structure’s higher integrity.

EPS-H2: MATHEMATICS & STATISTICS 
Room: Boardroom 2
Chairs: Sofwah Ahmad (Khalifa University, United Arab Emirates), Reem Elfatih Salman (American University of 
Sharjah, United Arab Emirates) 

13:30 The Perturbation Method in Analysing The Spectral Stability of Nonlinear Wave Equation
Sofwah Ahmad (Khalifa University, United Arab Emirates)
This paper presents a method in analysing spectral stability of the general evolution differential equation through 
the regular perturbation method. An overview of the regular perturbation method and spectral stability is given. 
This paper also gives the outline on how to analyse the spectral stability of a system using the regular 
perturbation method.

13:45 Machine Learning for Bifurcation Analysis
Muhammad Luthfi Shahab (Khalifa University, United Arab Emirates)
We propose machine learning approaches to do three different tasks related to the Bratu equation: solve the 
Bratu equation for a fixed C, solve the Bratu equation for all possible values of C automatically for analyzing the 
bifurcation, and compute the eigenvalue for analyzing the stability. To deal with these problems, we develop 
three multi-layer neural networks and three appropriate loss functions. Each network and its loss function are 
used to solve one specific problem. In general, the proposed networks can be used to solve these tasks with good 
results.

14:00 Covid-19: Answers to Essential Questions
Omar A Forrest (Khalifa University, United Arab Emirates)
The novel coronavirus disease (COVID-19) caused by the SARS-CoV-2 has significantly impacted the world and 
triggered numerous research since its outbreak in 2019. In this work, we addressed three essential questions 
involving research on Covid-19. More precisely, we categorize numerous research into three groups that highlight 
the importance of these types of research. Then we provided an example of current research in the field derived 
from previous research.

14:15 The Stability Influence of the Aggregation Procedure on Ensemble Feature Selection
Reem Elfatih Salman, Ayman Alzaatreh and Hana Sulieman (American University of Sharjah, United Arab 
Emirates)
To mitigate the curse of dimensionality in high-dimensional datasets, feature selection has become a crucial 
preprocessing step in most data mining applications. However, a main challenge of feature selection is that 
different methods can produce significantly different outcomes when applied on similar data.  
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Ensemble frameworks work by aggregating the outputs of multiple feature selection techniques in order to 
create more stable feature subsets and improve the performance of learning algorithms. In contribution to this 
field, this work examines how the aggregation process influences the stability of the ensemble. Using twelve 
classification datasets from various domains, the stability behavior of five aggregation strategies was 
investigated under two filter techniques. The experimental analysis revealed significant differences in the 
ensemble’s stability under various aggregations, particularly between score-based and rank-based aggregation 
procedures. Furthermore, the simpler score-based aggregation procedures of Arithmetic Mean and L2-norm 
aggregation were found to be the most stable in most cases.

14:30 Vaccination Strategy for COVID-19 in Indonesia Using SIRD Model with Age Compartment
Muhammad Rizki Fadillah (Khalifa University, United Arab Emirates)
The SIR (susceptible, infected, recovered) epidemic model is widely used to analyze a viral pandemic, including 
the new emerging COVID-19. Here, we apply the SIR model (with the extra D for analyzing deaths caused by 
disease) with age compartment to the COVID-19 data in Indonesia. The population is divided into three age 
classes: youths (0-19 years old), adults (20-59 years old) and elders (above 60 years old). The model is equipped 
with vaccination feature so we can analyze the best strategy for the vaccination, that is, what age class is should 
be prioritized to be vaccinated.

14:45 An Option Pricing Model Based on Standardized Normal Mixture Distributed Return
Siti Maghfirotul Ulyah (Khalifa University)
This paper aims to construct an option pricing formula for leptokurtic risk-neutral return. This study use the 
standardized normal mixture (SNM) distributed return, which has nice analytical tractability. Moreover, this work 
also examine the effect of modality of the return distribution on kurtosis. The analytical solution of option pricing 
formula is constructed based on SNM distribution with sufficiently few parameters that can be controlled based 
on the condition of modality.

EPS-PG: PETROLEUM GEOSCIENCE/ENGINEERING 
Room: Boardroom 4
Chairs: Ramanzani Kalule (Khalifa University, United Arab Emirates), Sarah Salem (Khalifa University, United Arab 
Emirates) 

13:30 Frequency-domain Seismic Wave Modeling in 3-D Heterogeneous, Anisotropic Viscoelastic Media
Guoqi Ma (Khalifa University, United Arab Emirates); Bing Zhou (Khalifa University of Science and Technology, 
Australia); M. Jamal Zemerly and Mohamed Riahi (Khalifa University, United Arab Emirates)
Earth’s interior involves complex heterogeneous media with anisotropic and viscoelastic properties. This paper 
presents 3-D frequency-domain seismic wave modeling with an advanced parallel linear-equation-system solver, 
MUMPS, in which the Gaussian Quadrature Grid (GQG) approach is incorporated to mesh numerical model. The 
viscoelastic solutions are compared and analyzed with those in the purely elastic medium.

13:45 Recursive variable method to solve viscoacoustic wave equation
Chao Jin (Khalifa University, United Arab Emirates)
Seismic wave modeling in anelastic medium is the key step of exploration geophysics. To solve the convolution 
operator in the constitutive relation, recursive variable method is proposed based on the discrete form of the 
integral. Compared with conventional memory variable method, the new method improves the accuracy in the 
simulation with finite difference using the standard grid and do not increase any computational costs.

14:00 Single nonlinear regression method to multiple standard-linear solid for viscoacoustic wave modelling
Moosoo Won (Khalifa University, United Arab Emirates)
In this paper, we present an approximation of anelastic parameters to multiple standard-linear solids for efficient 
wave modelling in viscoelastic media in time-domain. Linear and nonlinear regressions are employed for the 
approximation and the results show that although the linear regression method has a good match with the 
multiple standard-linear solids in most time domain, the nonlinear regression approach generates more 
accurate seismic waveforms compared with the analytical and traditional modelling results. Both regression 
methods are more efficient than the traditional method in terms of the computer memory and time costs. The 
accuracy will be further boost as more viscoelastic mechanisms and accurate nonlinear regressions are applied.
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14:15 Climate and Carbon cycles dynamics during Early Cretaceous Oceanic Anoxic Event 1a
Sarah Salem (Khalifa University, United Arab Emirates)
The Early Aptian Oceanic Anoxic Event 1a (OAE 1a) records one of the most abrupt climate and carbon cycle 
perturbations in the Mesozoic Era. It is documented in the Hawar Member that corresponds to a globally 
distinctive negative carbon isotope excursion (CIE) that is followed by a positive CIE during which a severe 
greenhouse period was triggered accompanied by global transgression and increased continental weathering 
and runoff. The negative CIE at the onset of OAE 1a has been linked to volcanic emissions and/or methane 
hydrates degassing. This study aims to evaluate the development of the depositional environments during a 
time of severe climate perturbations in the Early Cretaceous and to discern the response of the Earth’s systems 
throughout the OAE 1a. In addition, chemostratigraphy will be utilized to assimilate the stratigraphic framework 
of the studied well core that will help guide regional correlation and revise sequence stratigraphic models.

14:30 Incorporation of shear-wave splitting to the study of Abu Dhabi oilfields
Alejandro Acosta (Khalifa University, United Arab Emirates)
Shear-wave anisotropy can be used to reveal fracture presence and orientation in an oilfield reservoir zone. In a 
marine zero-offset vertical seismic profile (VSP), strong down going shear wave events are lacking, but often 
several PS mode converted events are available. I have implemented a velocity analysis method for the 
estimation of the fast and slow shear wave velocities, and orientation of the polarization planes based on the 
multicomponent linear travel time moveout. The algorithm was first tested in a novel 3D pseudo-isotropic 
synthetic model and lastly on a marine three-component (3C) VSP acquired in Zakum oilfield in Abu Dhabi, 
United Arab Emirates.

14:45 Deep Learning-based Prediction for Porosity and Absolute Permeability of Carbonate Rocks
Ramanzani Kalule (Khalifa University, United Arab Emirates); Hamid Abderrahmane and Waleed Alameri (Khalifa 
University of Science and Technology, United Arab Emirates); Mohamed Sassi (Khalifa University, United Arab 
Emirates)
This study compares the capabilities of deep learning-based convolutional neural networks models in predicting 
rock porosity and absolute permeability of carbonate rocks. We adopted the transfer learning framework to 
evaluate its influence on model accuracy and training time. The models are studied using micro-CT images of 
different image resolutions from four different carbonate core samples. The selected samples possess a wide 
range of absolute permeability and at different levels of heterogeneity. The trained models predict the rock 
porosity and absolute permeability within seconds. Transfer learning improves model accuracy to predictions at 
the expense of computational time.

13:30 - 14:15
PS-2A: POSTER SESSION - 2A 
Room: Joharah Ballroom
Chairs: Rashid Al Rashid (American University of Sharjah, United Arab Emirates), Sara Alkhoori (Khalifa University, 
United Arab Emirates), Wegood Maher Awad (NYUAD, United Arab Emirates) 

The Future of Suburbia: Tracing physical design attributes for enhancing accessibility in Dubai Suburbs
Abdallah Mouselly (Khalifa University, United Arab Emirates & University of Sharjah, United Arab Emirates); 
Khaled Alawadi (Khalifa University of Science and Technology, United Arab Emirates); Asim Khanal (Khalifa 
University, United Arab Emirates)
Dubai is one of the most populated and urbanized cities, emerged from a desolate desert setting and went 
through numerous stages of urban development. Neighborhoods there have changed overtime from compact 
forms to dispersed suburbs occupying a significant part of Dubai. Because of the uncontrolled growth of 
developing cities around the world, suburbs started to emerge. Suburbs are characterized by high vehicular 
reliance, low-density housing, and mono-use zoning. Therefore, suburbs have low accessibility measures. 
Accessibility is meant with how interconnected a neighborhood is. This paper investigates the mentioned issues 
regarding suburbs and how they affect accessibility overtime in Dubai. Few scholars suggested the 
intensification of suburbs, redesigning them as sub-cities, and retrofitting street patterns, street network design 
and density. After analyzing Dubai selected areas, the low-accessibility-performing neighborhoods are 
retrofitted using design guidelines from the high-performing ones.
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UAE’s International affairs
Noora Al Awadhi (Zayed University, United Arab Emirates)
In this research, I will be covering some background on the diplomatic history focusing on the Western’s 
Westphalia order and the UAE being a relatively young country of Fifty-years and how did it become a heavy 
weight in the world. The UAE has established a reputation for itself in the international communities being 
humanitarian, peaceful and safe for all nations to visit, do business with and having strong diplomatic ties.

The factors that impact the Speech delay in the first three years of a child’s life
Muntaha Badawieh (BUiD, United Arab Emirates)
Language development is an essential skill to be developed in the early years of a child’s life; it is a significant skill 
that enables children to communicate and adapt to their environment. Therefore, children usually master the 
fundamental speech skills at an early age within the first three years, as it is a critical period for language 
development. Moreover, the early years of a child’s life are crucial and have a lifelong impact on the child’s social, 
cognitive, emotional intelligence, and physical growth. However, this study aimed to elucidate the factors that 
impact speech delay by focusing on the stage from birth till three years old; it found that early identification and 
intervention have a significant effect on a child’s overall development. The evidence from this study indicates the 
impact of the children who received early intervention compared with those who did not receive it.

A Study on Social Networks in a Declining Neighborhood in Sharjah
Yara Salma (American University of Sharjah, United Arab Emirates)
This research explores the nature of social networks within the context of a declining neighborhood in Sharjah. 
The neighborhood of interest is Al Ghafia neighborhood which has been recognized by Sharjah’s Urban Planning 
Council (SUPC) as a neighborhood that is in critical need of revitalization. The findings suggest that two factors 
influence the social networks in Al Ghafia; spatial factors and socio-demographic factors. Understanding the 
current condition of social networks in Al Ghafia allows us as planners to inform planning initiatives that would 
improve social networks in Al Ghafia neighborhood, which would, in turn, support the revitalization of the 
neighborhood by enhancing its overall livability.

The Selection of a Determiner in Emirati Arabic-English Code-Switching
Aya Mohammed Sallam, Mohammed Abdul Salam and Ji Young Shim (American University of Sharjah, United 
Arab Emirates)
Code-switching has been extensively studied in many language pairs (Aabi,2020; Blokzijl et al.,2017; Deuchar,2006; 
Herring et al., 2010; Parafita Couto & Stadthagen-Gonzalez, 2017; Parafita Couto & Gullberg,2019). Previous 
literature suggests that nouns are the most frequently code-switched category. Moreover, in determiner phrases 
(DP), the determiner may be (strongly) preferred in one of the languages (Abbassi 1977, Liceras et al., 2008, Moro 
Quitanilla 2014). Although DP in CS has been previously investigated, no research has been done on this topic in 
Emirati Arabic-English CS, to our knowledge. Thus, this study investigated this phenomenon in Emirati Arabic-
English DP CS. The Matrix Language Frame (MLF) model was used as the theoretical framework for the study, 
and a CS judgment task was used to collect data. Results showed that the determiner was preferred in Emirati 
Arabic over English and that the MLF model was not supported.

Heat Transfer Analysis of PBO FRCM Wrapped RC Columns
Reem Talo (American University of Sharjah, United Arab Emirates); Salem Mazen Khalaf (American University of 
Sharjah, UAE, United Arab Emirates); Muhammad Kyaure and Farid Abed (American University of Sharjah, United 
Arab Emirates)
Fiber Reinforced Cementitious Matrix (FRCM) strengthening systems significantly improve the mechanical 
performance of structural members according to many studies. FRCM system performance has been assessed in 
axial, shear, and flexural loading conditions; however, limited studies observed FRCM performance under fire 
exposure. This study aims to assess the fire performance of Poly-paraphenylene-ben-zobisoxazole (PBO) FRCM 
wrapped Reinforced Concrete (RC) columns. ABAQUS FE software is used to model five specimens and analyze 
them by plotting temperature vs. time curves. The main parameter considered is the number of FRCM layers. 
Curves are plotted for FRCM surface, concrete surface, longitudinal reinforcement, and concrete core. Results 
showed the effectiveness of FRCM in improving resistance to high temperature exposure. Decrease in 
temperature was observed with increase in FRCM layers. The addition of one layer decreased the temperature at 
the concrete surface and core by approximately 6%. Nonetheless, efficiency of fire proofing decreased with the 
addition of layers.
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Performance of Green SNFRC Beams with Steel, GFRP, and Hybrid Rebars and Spirals
Nour Ghazal Aswad and Mohammad AlHamaydeh (American University of Sharjah, United Arab Emirates)
An experimental study of Synthetic Fiber-Reinforced Green Concrete (SNFRGC) circular beams with spirals and 
uniformly distributed steel, Glass Fiber-Reinforced Polymer (GFRP), and hybrid steel-GFRP rebars was carried out. 
A total of eight large-scale beams were tested in a four-point-loading setup until failure. Four categories were 
involved: single-layer steel, single-layer GFRP, double-layer GFRP, and double-layer hybrid steel-GFRP 
reinforcement. The study investigated the effect of varying: number of reinforcement layers, material of 
reinforcement, number of rebars and pitch of spirals, and bar diameter and pitch of spirals. The results showed 
that hybrid-reinforced beams had a 3% lower load-carrying capacity than their steel-reinforced counterparts. Also, 
hybrid-reinforced beams can be used as an alternative to traditional steel-reinforced beams, especially in 
aggressive environments.

Numerical Modeling of Corroded Reinforced Concrete Beams
Youssef Elmezayen (UAEU, United Arab Emirates); Tamer El-Maaddawy (United Arab Emirates University, United 
Arab Emirates)
This paper aims to develop a numerical model capable of simulating the flexural response of corroded reinforced 
concrete (RC) beams. The model takes into consideration the nonlinear behavior of materials and effects of 
corrosion on properties of steel bars and the bond between steel and concrete. A sensitivity analysis was 
conducted to examine the effect of key parameters on the predicted response. The numerical results were 
compared with published test results.

Experiment and numerical study on pullout test of geogrid reinforced ballast
Meletetsega Gashaw Gebeyehu (Khalifa University of Science and Technology & Khalifa University, United Arab 
Emirates); Tadahiro Kishida (Assistant Professor, Civil Infrastructure and Environmental Engineering, Khalifa 
University of Science and Technology); Nicolas Calvet (Assistant Professor, Mechanical Engineering, Khalifa 
University of Science and Technology, United Arab Emirates); Nicolas Ferber (Mechanical Engineering, Khalifa 
University of Science and Technology, United Arab Emirates)
This study examines the pullout behavior of geogrid from ballast materials under static loading. The laboratory 
experiments are conducted to observe the geogrid pull-out resistance from gabbro. Numerical simulations are 
conducted to understand the mechanical response of geogrid reinforced ballast. Finite element program of Plaxis 
3D is used to model these behaviors. The numerical results are compared with the experimental data. The results 
showed that the finite element model predicts the pullout behavior reasonably. However, the experimental 
pullout force drops after reaching to a peak value, whereas the numerical model resulted that the pullout force 
increases until failure occurs without showing defined peak.

Blockchain-based Crowdsourcing Framework for Vehicle-to-Vehicle Charging
Youssef Ibrahim and Rabeb Mizouni (Khalifa University, United Arab Emirates); Hadi Otrok (Khalifa University, 
United Arab Emirates & CIISE, Concordia University, Canada); Shakti Singh (Khalifa University, United Arab 
Emirates)
With the recent increasing developments in the transportation sector, Electric Vehicles (EVs) have become a 
promising solution to entirely replace traditional internal combustion engine vehicles. Vehicle to Vehicle (V2V) is 
currently being used in exchanging energy between EVs. V2V offers flexibility on the location and time of the 
energy exchange process. Currently, most of the existing energy V2V frameworks depend on a centralized server 
that manages the energy exchange. Centralized solutions have some limitations such as single point of failure, 
privacy leakage, or misbehaving platform. To overcome these limitations, Blockchain was proposed as a 
decentralized, immutable, transparent, and traceable ledger of transactions. More specifically, Ethereum provides 
smart contracts, which removes the middleman to allow consumers to deal directly with providers without 
intermediaries. In this paper, existing solutions of V2V energy transfer frameworks will be discussed.

Using a Customized Rule-Based Model to Identify At-risk Students
Balqis Albreiki and Tetiana Habuza (United Arab Emirates University, United Arab Emirates); Nazar Zaki (UAE 
University, United Arab Emirates)
Increased student dropout rates, academic underachievement, and graduation delays plague many educational 
institutions. These issues can potentially be solved by using advanced computational algorithms on the student 
data held in institutional databases and online learning platforms to accurately forecast students’ academic 
success. Detecting at-risk students at an early stage can be beneficial to student retention rates, enrollment, 
marketing, and institutional effectiveness. 
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This study aimed to identify at-risk students as early as possible to facilitate timely implementation of necessary 
rectification actions. This paper describes the application of a customized rule-based system (RBS) to detect and 
visualize at-risk students early in the course delivery. Furthermore, the associated risk-flag system can be used 
as a warning tool to identify students who may have difficulty achieving learning objectives. It is anticipated the 
proposed system will boost student accomplishment and course completion while also being beneficial for 
underperforming students, instructors, and academic institutions in general.

Blockchain-based Container Tracking in Multimodal Logistics
Feruz Elmay (Khalifa University, United Arab Emirates); Khaled Salah (Khalifa University of Science and 
Technology, United Arab Emirates)
The growing demand in the global trade calls for more organized, secure, and transparent supply chain 
management that ensures the participating stakeholders and strengthens their trust in the shipping and 
logistics industry. Currently, the logistics industry is behind when it comes to integrating technology in the 
management of shipments. The resulting increase in the number of thefts, manipulation, and contamination of 
containerized shipments calls for a solution that can offer security as well as transparency in the process flow. 
Blockchain technology, with these advantages and more added benefits, offers a solution in mitigating these 
problems in the shipping industry. Using the Ethereum blockchain network and smart contracts, the users can 
track and trace their shipments from the source port until it reaches the destination port. This tracing solution 
expands into multimodal logistics with multiple modes of transport and multiple ports in between.

An Ensemble Approach for Patient Prognosis of Head and Neck Tumor Using Multimodal Data
Ikboljon Sobirov (MBZUAI, United Arab Emirates)
Accurate prognosis of a tumor can help doctors provide a proper course of treatment and, therefore, save the 
lives of many. We propose a multimodal network that ensembles deep multi-task logistic regression (MTLR), Cox 
proportional hazard (CoxPH) and CNN models to predict prognostic outcomes for patients with head and neck 
tumors using patients’ clinical and imaging (CT and PET) data. Features from CT and PET scans are fused and 
then combined with patients’ electronic health records for the prediction. The proposed model is trained and 
tested on 224 and 101 patient records respectively. Experimental results show that our proposed ensemble 
solution achieves a C-index of 0.72 on The HECKTOR testing set that saved us the first place in prognosis task of 
the challenge.

Date palm biochar adsorption kinetics on mono and multi- metal solutions
Yohanna Fseha, Banu Sizirici and Ibrahim Yildiz (Khalifa University, United Arab Emirates)
The adsorption capacity and removal efficiency of date palm Leaf and Frond mixture biochar pyrolyzed at 500 
0C (L-F 500) were investigated in batch studies toward mono and multi-metal ions such as copper, iron, nickel 
and zinc. In batch experiments, the order of adsorption capacities and removal efficiencies of the metals at pH 7 
followed: iron (2.92 mg/g, 99.15%) >copper (2.69 mg/g, 94.88%) >zinc (2.03 mg/g, 93.49%) >nickel(1.69 mg/g, 75.46%) 
in mono-metal solutions, and iron (2.94 mg/g, 99.98%) >copper (2.78 mg/g, 99.06%) > zinc (2.19 mg/g, 95.41%) > 
nickel (1.02 mg/g, 49.51%) in multi-metal solutions. The adsorption of metal ions on the surface of biochar was 
confirmed by various analytical techniques. With high removal efficiencies and adsorption capacities, L-F 500 
was demonstrated to be a novel and cost-effective adsorbent for the single and simultaneous removal of metals.

A Bibliometric Analysis on the Occurrence of Emerging Contaminants in MENA
Mariam Ouda (Khalifa University, United Arab Emirates)
Water scarcity is a global concern, and is a particular concern in the Middle East and North Africa (MENA) given 
that it is among the driest regions globally. Only 1% of the world’s freshwater resources are in MENA, which 
drives the importance of water treatment in these regions. Seawater and wastewater became a vital source of 
water in this region, in addition to the water resources such as ground water and surface water. Emerging 
contaminants (ECs) are chemicals or substances that recently become present in different water bodies as a 
result of industrial revolution and increased detection methods. This study surveyed 80 research articles from 
2004-2020 on ECs in the MENA region, and drew trends based on the class of EC, and the subcategories 
commonly present. Based on these results, multiple level of protections are suggested for minimizing the effect 
of such water contaminants on the population.



57

THE 7TH UAE GRADUATE STUDENTS 
RESEARCH CONFERENCE

24 March 2022

S-Band Circularly Polarized Microstrip Antenna for Nanosatellites
Aisha Abdalla AlAli and Amer Zakaria (American University of Sharjah, United Arab Emirates)
This paper presents the design of a circularly polarized microstrip antenna with coaxial feed operating in the 
S-Band for nanosatellite communication. The paper covers the theoretical background and the process of 
designing a circularly polarized antenna. The simulations of the designed antenna parameters are done using 
HFSS. The results obtained are reported and discussed.

ASIC-Based Implementation of Random Spray Retinex Algorithm for Image Enhancement
Meriem Bettayeb (Khalifa University & NO, United Arab Emirates); Huruy T Tesfai, Hani Saleh and Baker 
Mohammad (Khalifa University, United Arab Emirates)
This paper presents a detailed digital design for the Random Spray Retinex (RSR) algorithm’s main functionality. 
The proposed hardware architecture supports parallel computing and provides an efficient design in terms of 
speed, area, and power consumption compared to traditional designs. The implementation results show that the 
proposed parallel Application Specific Integrated Circuit (ASIC) design is highly efficient in reducing the 
computational complexity resulting from the data-intensive algorithm while greatly accelerating the RSR 
algorithm. The proposed approach is considered a milestone towards the low-complexity and real-time hardware 
architecture of the retinex algorithm, a popular algorithm for image enhancement and processing. Lastly, this 
architecture was implemented using standard ASIC design flow with 22nm foundry technology; it occupied an 
area of 430.24 µm2 and consumed a total power of 66.6 uW, for 4 points per spray, making it very suitable for 
integrated System on Chips (SoC).

Optimization of Mutual Inductance in a Wireless Energy Transfer System for Electric Vehicles
Nadir Benalia and Kouider Laroussi (Laboratory LAADI, University of Djelfa, Algeria); Idriss Benlaloui (University 
Mostefa Ben Boulaïd Batna 2., Algeria); Tarek Boutabba (University of Khenchela, El-Hamma,LSPIE laboratory, 
Algeria,)
Wireless power transmission is the suggested charging method for electric vehicles (EVs) with batteries (WPT). A 
new WPT system based on ferrite cores and a magnetic shielding structure is described in this research with the 
purpose of providing constant power transfer and great efficiency. Furthermore, the provided magnetic coupler 
needs less ferrite than a standard flat-shaped ferrite core coupler to assure WPT system performance. The 
simulation results are provided to demonstrate the effectiveness and validity of the proposed design.

Towards High-Performance Buildings using IoT and AI technologies in Office Buildings of Hot Climate
Lama Maher Al Haj Husein (University of Sharjah, United Arab Emirates)
Improving buildings’ energy efficiency while maintaining indoor thermal comfort conditions of hot climate 
regions have been within the high-interest topics among academics. This study aims through utilizing Internet 
of Things (IoT) technology and Artificial Intelligence (AI) techniques to integrate better building energy 
management system. While this approach has been developed for smart buildings, a need for applications on 
traditional buildings is essential to understand the full potential of these technologies. With the Arduino UNO 
microcontroller as the developed interface, the sensing and network modules are constructed to provide 
information related to energy-use behavior, and then these data are analyzed through Artificial Neural Network 
(ANN) technique using MATLAB/Simulink software. Through actual measurement experiments, it’s expected that 
the proposed methodology will find the balance between thermal comfort and energy saving.

Investigation of Shallow Brine Aquifers Using Electrical Resistivity Tomography (ERT)
Ahmed K Eleslambouly and Mohammed Ali (Khalifa University, United Arab Emirates)
Abu Dhabi coastline is characterized by shallow water table and hypersaline groundwater. The water evaporation 
from the groundwater allows the development of evaporitic minerals in the uppermost part. This study aims to 
investigate the brine aquifers underneath the sabkha using the electrical resistivity tomography (ERT) to provide 
a better understanding of the hydrological system. Here, we present subsurface models acquired within upper 
supratidal sabkha sediments. The ERT imaging shows a thick porous homogenous layer underlying the recent 
Holocene sediments with high salinity and is confined from the bottom.

Exploring the Role of Provider-Related Domains Influencing Patient Experience
Arwa Ghassan Al Nuairi (Khalifa University, United Arab Emirates); Mecit Can Emre Simsekler (Khalifa University 
of Science and Technology, United Arab Emirates); Abroon Qazi (American University of Sharjah, United Arab 
Emirates); Andrei Sleptchenko (Khalifa University, United Arab Emirates)
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Providing the best experience for the patients is a priority for many healthcare regulators and providers. It is a 
multi-dimensional concept and is driven by different factors. It assesses the patient journey through the hospital 
visit. Several studies have addressed the influence on patient experience in different quality and performance 
measures and explored various patient experience domains. However, limited studies investigated the 
interdependencies between the provider-related domains. This study proposes a network-based model to 
understand the role of different provider-related domains and how they influence each other.

The Role of Disruptive Technology in the Future of Healthcare
Dima T Al Absi and Mecit Can Emre Simsekler (Khalifa University of Science and Technology, United Arab 
Emirates); Mohammad Omar (Khalifa University, United Arab Emirates); Siddiq Anwar (Sheikh Shakhbout 
Medical City, United Arab Emirates)
Over decades, the rapid technological advancements, referred to as the fourth industrial revolution, have 
become the phenomenon of transforming industries. One aspect of technology, digitalization, has gradually 
reshaped the landscape of the healthcare sector. According to recent studies, technology impacts more than 
half of the workforce. For this purpose, it becomes necessary for the healthcare industry to predict and prepare 
the current workforce for the future skills requirements to fully seize the opportunities and alleviate the 
challenges of the evolving technologies. In this paper, we provide a review of disruptive technologies in the 
future of healthcare and their impacts on the future of work. Findings indicate that digitalization in healthcare 
results in significant changes in work, job nature, roles, and business offerings, consequently forcing workers to 
transition to new jobs. Furthermore, this paper helps decision-makers to understand the labor demand and 
adapt to the future of work.

Exploring the Role of Organizational Factors Influencing Incident Reporting in Healthcare
Salma Alawi Albreiki (Khalifa University, United Arab Emirates); Mecit Can Emre Simsekler (Khalifa University of 
Science and Technology, United Arab Emirates); Abroon Qazi (American University of Sharjah, United Arab 
Emirates); Ali Bouabid (Khalifa University, United Arab Emirates)
There is an increasing realization that patient safety has a significant influence on quality improvement in 
healthcare organizations. As a multidimensional concept, patient safety is mainly measured through surveys in 
healthcare settings. Medical errors can cause high risks to patients. Many organizational factors may affect the 
near miss errors reporting culture in hospitals. One of the most common and largest workforce surveys in the 
world is the National Health Service (NHS) Staff Survey, carried out every year to improve staff experiences across 
the NHS. This research will collect data from different hospitals over multiple years to examine the influence of 
several organizational factors on near miss error reporting by adopting a data-driven Bayesian Belief Network 
(BBN) model. The model reveals that the “safety culture” is the primary factor influencing the near misses or 
incidents reported in organizations.

Applications of 3D-printing in Spacecraft Structure
Hamda N Almansoori (Khalifa University of Science and Technology, United Arab Emirates)
To meet the space requirements, all spacecraft designs have to be light, stiff and handle environmental 
conditions. Additive manufacturing (AM) made it possible to make superior lightweight CubeSat. The CubeSat is 
a small cubic-satellite that is launched in the secondary payload. During the progress of making the CubeSat, it is 
a requirement to minimize the mass while maximizing the mechanical performance. This objective leads the 
manufacturer to consider employing (AM) in constructing the CubeSat. Topology optimization and latticing are 
lightweight strategies that can be utilized in the inner structure of the mechanical support system. The scope of 
this research is to investigate the mechanical performance of a 3D printed bus structure with an infilled lattice 
sandwich structure.

Mechanical Performance of Geometrically tailored 3D printed pyramidal lattice structure
Mohammed Ayaz uddin (Khalifa University, United Arab Emirates)
Pyramidal lattice structures have been widely used a core material in the design of sandwich structures, offering 
high strength and energy absorption. However, their struts are subject to bending under out-of-plane 
compression, which limits their weight-specific strength and stiffness particularly at low relative densities. In this 
study, the cross-sectional properties of the pyramidal lattice trusses was varied to achieve a more uniform stress 
distribution and enhance the utilization of material volume in the bend-dominated lattice. Three different 
designs were fabricated using DLP additive manufacturing, and their strength, stiffness and energy absorption 
were experimentally evaluated under out-of-plane compression. 



59

THE 7TH UAE GRADUATE STUDENTS 
RESEARCH CONFERENCE

24 March 2022

The results showed that the geometrically tailored structures outperformed conventional pyramidal lattice 
structures in terms of strength and energy absorption, concluding that the micro-tailoring of cross-sectional 
properties in a lattice structure is effective in enhancing its mechanical performance.

Uncertainty Investigation of Implementing Satellite Weather Data to Predict the Energy Output of a 
Photovoltaic Power Plant in Jordan
Ismail M Salim (Khalifa University, United Arab Emirates)
In this work, the uncertainty in utilizing satellite weather data of solar radiation and ambient temperature was 
analyzed. The satellite data were applied as an input for a more accurate photovoltaic (PV) system model. The 
uncertainty of the calculated daily energy output was determined based on measured output energy from an 
operational 0.78 MW PV power plant in Amman, Jordan. The double-diode seven-parameter PV model was 
applied to enhance the accuracy related to using satellite weather data. The model was applied for the specific 
panel type used in the current system. The resulted inaccuracy associated with applying the satellite data for 
multiple days was in the range of (0.84-37.12%). Also, the uncertainty of the measured weather data for the same 
power plant was determined for comparison. Future work must include utilizing the weather data for more days 
to include the variation between summer and winter.

Systematic review on the Impacts of Autonomous Vehicle on Land Use Infrastructure and Urban Development
Aamna Al Mazrouei (United Arab Emirates)
This systematic review is searching for the latest finding and results that discuss the impact of autonomous 
vehicle on land use, infrastructure and urban development. It founds few evidences for the impact of 
autonomous vehicle on land use, the infrastructure and urban development that reflect in different perspectives 
such as accessibility, welfare, housing location and designing parking etc. All 17 studies confirm that autonomous 
vehicle have this impact directly or indirectly impeded in the research. Nine articles discuss the subject clearly 
and build models or collect questioner to bring evidence on the stated question while eight discuss indirectly the 
impact and give a general idea in the effect or as a secondary consequence. This paper discusses the literature 
review defining autonomous vehicle, its benefits and the how would impact the land use, infrastructure and 
urban development in general meaning, method used to develop the systematic review and the finding.

A Bayesian Learning Approach for Shoreline Protection Strategies
Daniel Sierra (New York University, United Arab Emirates); Saif Eddin Jabari (New York University in Abu Dhabi, 
United Arab Emirates)
Sea-Level Rise poses a threat to coastal cities, prompting governments to protect their shoreline. Refinement in 
partitions to be protected as well as the complex water interactions increase the number of possible protection 
combinations. This paper evaluates the inundation impact on the transportation network, seeking the protection 
scenario that will alleviate traffic congestion the most. Instead of running all protection scenarios, which would be 
infeasible, our method runs protection combinations within a budget constrain and learns from their 
performance. The process updates the likelihood that any of the partitions belongs to the best protection strategy 
within the budget as it performs iterations of the simulations needed. The results show a fast convergence which 
gives light to the partitions that provide the best performance when protected.

Single Agent Deep Reinforcement Learning Approach for Discretionary Lane changes
Ahmed Alzubaidi and Ameena Al Sumaiti (Khalifa University, United Arab Emirates); Young-Ji Byon (Khalifa 
University of Science and Technology, United Arab Emirates); Khalifa Hassan Al Hosani (Khalifa University, United 
Arab Emirates)
In this paper, the aim is to propose Lane change Decision(LCD) model that can be used by Autonomous Vehicles( 
AVs) to execute discretionary lane change in highways. Deep Reinforcement Learning (DRL) algorithm was 
leveraged, to propose an LCD solution, which we refer to as the Diametric Approach(DA). This has been achieved 
by utilising DQN model. To evaluate our solution, we compared our work with rule based LCD, known as MOBIL. 
Chosen metrics evaluated safety and efficiency of the lane changes. The result showed, our suggested model is 
superior to the compared models at least in terms of efficiency.

Genetic annotation aware dimensionality reduction in UK Biobank
Aisha Hanaya Alsuwaidi (Khalifa University, United Arab Emirates); Samuel F Feng and Andreas Henschel (Khalifa 
University of Science and Technology, United Arab Emirates)
This study aims to provide an analysis using dimensionality reduction for the UK Biobank. The UK Biobank lacks 
an analysis of the diseases clustered by ethnicity.  
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However, there are analyses on specific diseases at a time, yet not no analysis of how multiple diseases cluster 
differently for different ethnicities. For this analysis sophisticated queries based on annotation are to be queried 
using the dbSNP database and provide detailed graphs using PCA and cluster analysis. This analysis will make 
help researchers visualize the clustering of diseases in the UK Biobank using the dimensionality reduction 
technique PCA and using cluster analysis.

14:15 - 15:00
PS-2B: POSTER SESSION - 2B 
Room: Joharah Ballroom
Chairs: Ahmed K Eleslambouly (Khalifa University, United Arab Emirates), Meletetsega Gashaw Gebeyehu (Khalifa 
University of Science and Technology & Khalifa University, United Arab Emirates), Irfan Mushtaq (Sorbonne 
University, United Arab Emirates), Donthi Sankalpa (American University of Sharjah, United Arab Emirates)

The Impact of Food Policy and Health Education on Students
Mina Radhwan (Ministry of Education, United Arab Emirates)
An alarming increase in the incidence of schoolchildren being overweight and their obesity has been noted in 
most countries. Currently, schools all over the world and specifically in the United Arab Emirates have paid more 
attention to students’ food education and their needs through providing specific policy to be implemented in 
the school curriculum and the extra-curricular activities. In the UAE, there is a great concern regarding food 
policy and healthy life habits in schools. This study aims to review the effect of food policy and health education 
on students.

Defective calcium signaling partly underlies mechanical dysfunction in ventricular myocytes from Zucker 
diabetic fatty rat
Ahmed Sultan (United Arab Emirates University, United Arab Emirates); Frank Howarth (UAE University, United 
Arab Emirates); Anatoliy Shmygol (UAEU, United Arab Emirates); Mohammed Anwar Qureshi, MA (United Arab 
Emirates University, United Arab Emirates)
The effects of obesity and diabesity on calcium signaling in left ventricular myocytes from Zucker fatty (ZF), 
Zucker diabetic fatty (ZDF) compared to Zucker lean (ZL) control rats have been investigated. Experiments were 
performed in left ventricular myocytes from ZL, ZF and ZDF rats. Myocytes were isolated by enzymatic and 
mechanical dispersal. Myocyte shortening, intracellular Ca2+ and L-type Ca2+ current as well sodium-calcium 
exchange (NCX) current were investigated with video imaging, fluorescence photometry and whole cell patch 
clamp techniques, respectively. The results of the current study suggest that defective uptake and release of 
Ca2+ by the sarcoplasmic reticulum may partly underlie disturbances in Ca2+ signaling and shortening in 
ventricular myocytes from the ZDF rat.

Deep Learning-based Quality Assessment of Clinical Protocol Adherence in Fetal Ultrasound Dating Scans
Sevim Cengiz (Mohamed Bin Zayed University of Artificial Intelligence, United Arab Emirates); Mohammad 
Yaqub (Mohamed Bin Zayed University of Artificial Intelligenc, United Arab Emirates)
To assess fetal health during pregnancy, doctors use the gestational age (GA) calculation based on the Crown 
Rump Length (CRL) measurement in order to check for fetal size and growth trajectory. However, GA estimation 
based on CRL, requires proper positioning of calipers on the fetal crown and rump view, which is not always an 
easy plane to find, especially for an inexperienced sonographer. Finding a slightly oblique view from the true 
CRL view could lead to a different CRL value and therefore incorrect estimation of GA. This study presents an 
AI-based method for a quality assessment of the CRL view by verifying 7 clinical scoring criteria that are used to 
verify the correctness of the acquired plane. We show how our proposed solution achieves high accuracy on the 
majority of the scoring criteria when compared to an expert.

Race-tracking monitoring using liquid thermoplastic resin and 2D nanomaterial-based fabric sensors
Tayyab Khan (Khalifa University of Science and Technology, United Arab Emirates); Rehan Umer (Khalifa 
University, United Arab Emirates)
Low-viscosity acrylic-based resin systems are gaining traction in composites industry as these provide the 
unique advantages over their thermoset counterparts including recyclability, thermoformability, weldability, 
improved transverse tensile strength and superior mode-I fracture superior toughness. In this study, an online 
and in-situ process monitoring system based on 2D nanomaterial coated glass fabric sensors was developed to 
monitor race tracking during Vacuum-Assisted Resin Transfer Molding (VARTM) process for Elium®/glass fiber 
composites by incorporating an artificial race-tracking channel. 



61

THE 7TH UAE GRADUATE STUDENTS 
RESEARCH CONFERENCE

24 March 2022

Point sensors based on the reduced graphene oxide (rGO) coated glass fabrics were embedded at different 
locations within the laminate. The electrical resistance changes occurring within the embedded sensors upon 
initial contact with the resin were utilized to successfully monitor race-tracking and the variations in the resin flow 
front.

The Effect of Attitude on CubeSat Power Generation
Doaa F Halwish (Khalifa University-UAE-AbuDhabi - AlMqta - Umm El Lulu Housing Complex & Khalifa University 
of Science and Technology & Research, United Arab Emirates)
A CubeSat was first invented in purpose of involving universities students in actual and real space projects. 
Recently it became an essential part of space exploration and research activities around the globe due to its low 
cost and short preparation time. The solar cell is a significant part of the CubeSat as it is responsible for 
generating the power.The CubeSat has strict specifications that limiting the solar panels area, as a result, the 
power generation is limited. Therefore, it is required to investigate the power generation factors to enhance the 
solar panels power output. Most of the available tools do not account for the self-shadowing effect on the 
CubeSat which lead to an inaccurate power generation. The main objective of this research is to investigate the 
effect of attitude and self-shadowing on CubeSat’s power generation.

Sea Surface Salinity Monitoring Tool for Assessing the Impact of Brine Discharge on the Arabian Gulf
Mujeeb O. Kareem, Kalthom Ismail, Riffat Amna, Taofeeqah Abimbola Agbaje and Samar N Abd Elwadood (Khalifa 
University, United Arab Emirates)
Reject brine, a by-product from the desalination process of producing freshwater from seawater in a world of 
dwindling freshwater resources is currently considered as one of the major challenges with desalination. To assess 
and provide a monitoring tool for these brine impacts around the Arabian Gulf, sea surface salinity (SSS) maps 
were developed to present the surface salinity variation of seawater from 2015 - 2021. Higher surface salinity values 
were observed in winter months compared to summer months attributed to the stratification with depth that 
occurs in summer months. Surface salinity of the Arabian Gulf was found to increase over the years, attributed 
majorly to desalination brine disposal therein, climate change, and topography. Monitored areas with desalination 
plants around UAE and Kuwait waters were found to be, on average within the studied period, higher by ~1.78 and 
~5.31 PSU respectively compared to Atlantis data collected in 1977.

Synthesis and characterization of Ag-CuO nanoparticles for application in produced water treatment
Amos Kwaku Avornyo (Khalifa University, United Arab Emirates); Fawzi Banat (Khalifa University of Science and 
Technology, Abu Dhabi, United Arab Emirates); Shadi Wajih Hasan (Khalifa University of Science and Technology, 
United Arab Emirates)
Ag doped CuO nanoparticles were synthesized by the hydrothermal route with the addition of ethylene glycol as 
surfactant. The as-synthesized nanoparticles were characterized through scanning electron microscopy, energy 
dispersive x-ray spectroscopy (EDS), x-ray diffraction (XRD) and contact angle. XRD and EDS confirmed the 
presence of Ag-CuO nanoparticles. Contact angle measurement of Ag-CuO nanoparticles confirmed their 
hydrophilic properties making them useful for application in oil-water separation.

A Computational Study of Hydrogen-Rich Gas Production by Steam Gasification of Date Palm Waste in a 
Circulating Fluidized Bed Reactor
Feras Kordi and Yassir Makkawi (American University of Sharjah, United Arab Emirates)
This work studies modelling the biomass gasification of date palm waste using steam in a Circulating Fluidized 
Bed Reactor (CFB). Date palm waste was chosen for its abundancy in the UAE, which could serve as a key 
candidate in fulfilling UAE’s Net Zero 2050 Strategy of ramping up their renewable energy industries. A state-of-
the-art simulation model (ANSYS Fluent) was used to predict the complex hydrodynamic and thermochemical 
behavior of the industrial-scale reactor. Preliminary results suggests that date palm waste is of high potentials for 
producing hydrogen-rich gas. The proposed process is also expected to play a major role in environmental 
protection by minimizing waste going into landfill.

Removal of Antibiotic Residuals from Wastewater Using Molecular Imprinting Technology
Yassmin Abdi Ismael, Fatima Mumtaz, BaoSong Li and Kean Wang (Khalifa University, United Arab Emirates)
Antibiotics are increasingly used in human and animal consumption, which caused pollution to municipal, 
agricultural, and industrial wastewater with refractory antibiotics and antibiotic-resistant bacteria. Even at low 
concentrations, the accumulation of such pollutants has caused some serious global environmental issues. 
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The molecularly imprinted polymer is an excellent technology/adsorbent for the removal of antibiotics from 
wastewater. This research shows the use of core-shell structured molecularly imprinted polymers for the 
adsorption of antibiotics, such as lincomycin from aqueous solutions. The adsorbent was characterized and 
tested. It was found that the molecularly imprinted polymer presents strong affinity, high selectivity, and good 
capacity at the low concentration of the antibiotic. The molecularly imprinted polymer also presented good 
recyclability and can be used in industrial applications.

Distribution of Nutrients in the Arabian Gulf and Sea of Oman
Kalthom Ismail (Khalifa University, United Arab Emirates)
This work determines the horizontal and vertical nutrients distribution in the Arabian Gulf and Sea of Oman from 
the World Ocean Atlas data (WOA). The upwelling regions and its impact on nutrients are also discussed using 
Ekman transports calculations. Overall, Sea of Oman revealed higher concentrations of nutrients at both surface 
and bottom waters than the Arabian Gulf confirming oligotrophic conditions in the Gulf. Nitrate is considered the 
main limiting nutrient in both regions with Redfield ratio of 16/1 (by atoms) lower than the standard Redfield ratio. 
With regards to upwelling, two strong upwelling zones are found in the Iranian coasts of the Gulf and southeast 
coast of Oman Sea. At the Iranian upwelling coasts, surface phosphate and silicate peaked in June with 
concentrations ~0.2 µM and 2 µM respectively. Whereas, surface phosphate and silicate peaked in July, 
(phosphate: 0.2 µM; silicate: 2 µM) at the east coast of Oman.

Hyperspectral Optical Imaging system based on Multi-layer Optical Interference Filter for Space Application
Sani Mukhtar (Khalifa University of Science and Technology, United Arab Emirates); Jaime Viegas (Khalifa 
University, United Arab Emirates)
Numerical evaluation of compact and multi-layer optical interference filter based on Magnesium Fluoride (MgF2) 
and Silicon Nitrite (Si3N4) embedded into the detector of our proposed hyperspectral imaging system is 
presented. A Narrowband FWHM of 1.4% of the central wavelength has been achieved, enabling uniform 
transmission within a spectral band of 300nm - 600nm.

The impedance spectroscopy of an aqueous solution in time domain
Nurym Noyanbayev, Ashwin Manjunath and Noureddine Harid (Khalifa University, United Arab Emirates)
The frequency dependence of the impedance of a single salt aqueous solution (Na2SO4) was investigated, as it 
has analogous conditions observed in soils. Two-terminal time-domain impedance spectroscopy of 0.1 mM 
Na2SO4 solution was conducted for the frequency range from 1 Hz to 10 MHz applying double exponential 
impulses. The time-domain data is converted to frequency-domain with fast Fourier transform analysis. The 
frequency-domain impedance spectroscopy was conducted applying sine waves for the frequency range 
between 1 Hz to 2 MHz for the comparison. The comparison of the results with the frequency-domain impedance 
measurements showed a strong correlation.

Novel Flexible Graphene Oxide-Based Paper Memristor Device
Ahmad Chaim (Khalifa University, United Arab Emirates)
The development of flexible memristors is a nascent research area with a lot of potential to revolutionize sensing 
applications. Only a handful of flexible memristor devices with proven functionality and reliability have been 
introduced. The effect of the resistive switching mechanism in a novel flexible Graphene Oxide (GO)-based 
full-paper memristor device novel fabricated using low-cost and novel fabrication technique is to be investigated 
by Current-Voltage (I-V) measurements. The proposed memristor device consists of three layers of fabricated rGO 
paper with variation in GO concentration in a vertical stack configuration. Detailed I-V measurements verified 
that the full-paper memristor device has the mechanism of the resistive switching. In addition, proposed device 
has the features of being flexible, biocompatible, eco-friendly, inexpensive, widely available, lightweight, and 
hydrophilic that make the device a potential candidate for various applications mainly sensing.

Novel EEG Security Inspection for Identifying Insider Intrusions by ERP-P300 using Artifical Intelligence
Alanoud Suliman Almemari (Khalifa University & Buhooth, United Arab Emirates)
Despite the growing interest in the field of security, there is yet to be developed like a system that can inspect 
insider intrusion intent before it happens. However, several systems have been developed to protect critical places 
from outsider intrusion attacks by applying various authentication mechanisms or restrictive technologies to 
detect any attack attempts. All this great focus led to overlook the knowledge or access privileges that an 
employee has which in turn can maliciously abuse their role to harm the place or damage the system. 
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Hence, this research paper aims to produce a reliable and accurate system to recognize any intention to cause 
damage or investigate any previous incidents. It be achieved through detecting concealed information stored in 
the brain by measuring Event related-potential signals, analyzing them using continues wavelets transform, and 
training convolutional neural network.

Room Temperature and flexible mixed matrix nanocomposites membranes for H2S gas detection
Husam AlTakroori (United Arab Emirates University, United Arab Emirates); Ashraf Ali (Research Associate, United 
Arab Emirates); Yaser Greish (United Arab Emirates University, United Arab Emirates); Saleh Thaker (UAEU, 
United Arab Emirates)
Fabrication of room temperature (RT) H2S gas sensors based on incorporating two types of materials 
Cu3(HHTP)2 MOF (Cu-MOF) and Zinc Oxide (ZnO) Nanoparticles (Nps) into a conductivity-controlled polymer 
have been achieved. The polymer solution comprised of Poly-Vinyl Alcohol (PVA) and Ionic Liquid (IL) blended 
with these dopants have been fabricated to obtain flexible membranes (approx. 200 micrometers in thickness). 
The sensors were assessed for their performance against hazardous gases at RT. The Cu-MOF/PVA/IL sensor has 
achieved a detection limit of 1 ppm whereas the ZnO/PVA/IL membrane has achieved a detection limit of 15 ppm 
for H2S gas. The sensors exhibited excellent repeatability, long term stability and selectivity towards H2S gas 
among the other test gases. The sensors also portray high flexibility, low cost, low-power consumption and easy 
fabrication technique which allow them to be deployed for practical field applications.

Modified Constitutive Voyiadjis-Abed Model For Steels With Dynamic Strain Aging
Arhum Hassan and Farid Abed (American University of Sharjah, United Arab Emirates)
Dynamic Strain Aging (DSA) is a sudden increase in material strength within a certain range of temperature and 
strain rates. The activation of DSA was reported by Abed et al. in C45 steel over a wide range of temperatures and 
strain rates. It was observed that the DSA was triggered in the material with change in temperature and strain 
rates. Despite the phenomenon being observed in several other studies, the literature still lacks a specific 
constitutive model that physically captures the activation of DSA. The available constitutive models are not 
designed to account for such phenomenon. Therefore, this work focuses on modifying the VA model to capture 
the effect of dynamic strain aging in steels. The original dislocation and physical based model is unable to 
capture the effect of DSA. In this work, some modifications have been made to capture the strength due to the 
activation of Dynamic Strain Aging.

Biofuels Upgrading: Ni-zeolite beta Catalysts for Bio-oil Hydrodeoxygenation Reaction
Sara Alkhoori (Khalifa University, United Arab Emirates)
In this work, we design Ni-supported zeolite beta catalysts and tailor their catalytic active sites so to promote 
hydrodeoxygenation (HDO) product selectivity. Different analytical techniques were employed to get an insight 
into the catalysts’ extrinsic/intrinsic properties including X-ray Diffraction (XRD), X-ray Photoelectron 
Spectroscopy (XPS), Scanning Electron Microscopy (SEM), High Resolution Transmission Electron Microscopy 
(HRTEM), High-angle annular dark-field imaging (HAADF), Temperature-Programmed Reduction (H2-TPR), as 
well as Temperature programmed desorption of CO2 and NH3 (TPD), and N2 Desorption; Establishing the 
structure-property correlation was the main focus; some of these significant results are presented herein.

Inverse Static Study Of The Body Mass Distribution Effect On Upper Body Musculoskeletal Models In Neutral 
Standing And Forward Flexion
Hamza Hafed Almansob (Khalifa University, United Arab Emirates)
The study aimed to compare, in neutral standing and forward flexion posture, the spinal loads predicted by a 
musculoskeletal model of the upper body of a male subject using two set of trunk mass distribution and centers 
of mass.A previously developed and validated body shape model was used to determine the trunk mass 
distribution and centers of mass position of the Visible Human male subject. This data set was input in a two 
validated upper body musculoskeletal models from two subjects and then analyzed using AnyBody repository 
to predict the muscle forces and joint loads. The results were compared to each other to examine the effect of 
body mass distribution on upper body musculoskeletal models. The muscular and spinal forces of the two 
datasets showed significant differences in neutral standing position, and the BSB dataset produced higher 
muscular and spinal forces in flexed posture than default dataset.
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Study of Grooved Heat Pipe performance for Space Application using CFD Analysis
Salman Hemayet Uddin (Abu Dhabi & Khalifa University, United Arab Emirates); Md Islam, Firas Jarrar and Shital 
Mone (Khalifa University, United Arab Emirates)
heat dissipation in space application is a matter of high importance because of the sensitive electrical 
components. To maintain this temperature, a well-designed high performance heat transfer device is needed 
such as heat pipes. Grooved heat pipe is one of the best options for space applications. The focus of this paper is 
to perform a numerical simulation on a heat pipe using the computational fluid dynamic simulations (CFD). In 
this study, the Ω shaped microchannel grooved heat pipe (GHP) is considered and ammonia as the working 
fluid. For the solution methodology, Lee multiphase model is performed on the mass transfer phenomena. The 
CFD simulations gives us an idea about the heat and mass transfer phenomena and help us predict the 
behavior of the device at different parametric values without the need of experimental processes. Results like 
pressure, velocity, temperature profiles and fluid volume fractions will be studied for the GHP.

Heat Transfer Assessment During Gas Expansion Processes
Rashid Al Rashid and Mehmet Orhan (American University of Sharjah, United Arab Emirates); AbdulHai Alami 
(University of Sharjah, United Arab Emirates)
Development in renewable energy utilization has increased rapidly in the few past years. More effective and 
efficient processes must be augmented with storage systems to make use of the produced electricity and 
energy harvested by these methods. The most used energy storage technology in the industry is 
electrochemical batteries. These batteries have their limitations in capacity, size, and thermal operation range. 
The need for alternative storage systems that overcome these limiting factors could be in mechanical storage 
systems. With compressed air storage systems, more operational flexibility is established as they can operate at 
a wider range of temperature and state of charge. The scope of this research is to assess the thermal losses in 
compressed air energy storage systems at the expansion stage. An experimental system is built to measure the 
heat transfer from the system at the decompression process to stored water.

Corrosion Control in the Oil and Gas Industry Using Electromagnet Sensors
Rzan Alhaddad (Khalifa University, United Arab Emirates); Nader Vahdati (Thesis Advisor, United Arab Emirates)
Corrosion control is crucial in the oil and gas industry where the annual cost of corrosion is about US$1,372 
billion annually. Pipeline inspection gauges (PIGS) is the most common corrosion inspection technique. 
However, oil flowlines have small diameters which cannot accommodate their size. Other inspection 
techniques suffer serious disadvantages such as being destructive or ineffective with pipeline insulations. 
Previous work developed a permanent magnet sensor using the concept of detecting the drop in the attraction 
force between permanent magnets and ferromagnetic surfaces as a sign for corrosion. corrosion was 
detectable for pipe wall thickness of 9.7mm and below. Corrosion detectability can be enhanced by increasing 
the attraction force. However, permanent magnets are limited in terms of magnetic field intensity which 
means limited corrosion detection and are hard to install due to the strong attraction force. This work uses 
electromagnets instead to increase corrosion detection and ease of installation for practicality.

Effect of Water Chemistry (Salinity and Composition) to Optimize the Polymer Flooding Economics in 
Carbonate Reservoirs
Anoo Sebastian (Khalifa University, United Arab Emirates)
Polymer flooding is one of the most promising enhanced oil recovery techniques being applied to improve oil 
recovery from different oil fields since the early 60s. Polymer enhanced oil recovery technique has been widely 
used in sandstone reservoirs and has limited applicability to carbonate reservoirs mainly due to prevailing harsh 
conditions in these reservoirs including low permeability (< 100 mD), high temperature (> 85 oC), and high 
salinity (> 100,000 ppm). Recently several polymer types have been developed recently to overcome these harsh 
conditions. However, the higher cost of these polymers limits their application in polymer flooding. This paper 
investigates the effect of make-up water composition and salinity on an ATBS-based polymer performance 
with a focus on polymer rheology

Recent Developments in Prediction of Petrophysical Properties from NMR Data in Carbonates
Ravan Farmanov, Emad Walid Al Shalabi and Waleed Alameri (Khalifa University of Science and Technology, 
United Arab Emirates)
Evaluation of petrophysical properties such as porosity, permeability, and irreducible water saturation is crucial 
for reservoir characterization to determine hydrocarbon initially in place and further optimize hydrocarbon 
production. 
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However, the determination of these parameters is challenging for carbonate rocks due to their heterogeneity. 
Therefore, the application of nuclear magnetic resonance (NMR) has been introduced to the oil and gas 
industry. This method involves applying a magnetic field to the formation and detecting signals emitted from 
pore spaces. Therefore, the main objective of this research is developing an empirical correlation for porosity, 
permeability, and irreducible water saturation by comparing NMR and laboratory data for carbonate rocks in 
the Middle East. Furthermore, machine learning (ML) approach will be applied to predict petrophysical 
parameters utilizing NMR data. Different ML algorithms such as random forest (RF), gradient boosting (GB), and 
artificial neural networks (ANN) will be trained to estimate petrophysical properties of carbonate rocks.

Oil and wettability effects on polymer retention in middle east carbonate reservoirs
Alvaro Francisco Hernandez Morales (Khalifa University, United Arab Emirates)
Polymer flooding is an established enhanced oil recovery (EOR) technique that has been applied for more than 
40 years. Polymer flooding is severely impacted by polymer retention and high temperature and high salinity 
(HTHS) conditions leading to a lower oil recovery efficiency. Polymer retention can affect the economics of 
polymer flooding projects at a field scale, hence, it is critical to better characterize this phenomenon. In this 
work, we will investigate the effects of oil presence and rock wettability on the retention of an ATBS-based 
polymer in carbonate mineralogy.

Synthesis of Nanostructured Electrocatalysts for Hydrogen Evolution Reaction Applications
Faisal Ghulam Rasool and Ahsan Ul Haq Qurashi (Khalifa University, United Arab Emirates)
Urgent environmental threats due to the current carbon-based compounds for energy production is of great 
concern. Hydrogen as alternative fuel made via tuning integrated design of the nano electrocatalyst. Further, 
the 2D-2D heterointerface interaction between the 2D carbon substrate and the transition metal sulfides 
(TMSs) provides a new route for developing novel electrocatalyst for hydrogen evolution reaction (HER). The use 
of the Pt-groups that are the state-of-art catalyst are avoided due to the high cost and scarcity which limit their 
large-scale implementation. Therefore, the synthesis strategy is highlighted which open gateway for making 
highly reactive 2D nanosheets (NSs) that is later integrated to enhance the catalytic activity towards the HER.

The Mechanical Behavior of the Marri Nut and its 3D Printed Model Under Compression
Wegood Maher Awad (NYUAD, United Arab Emirates)
Fruits, and nuts encapsulate their embryos with a tough outer shell to protect them from predation and other 
environmental risks. In this paper, we look at the behavior of the Corymbia calophylla Nut, also known as Marri, 
under compression in comparison to other well-studied nuts such as Macadamia, Walnut, and Pistachio. This is 
done by 1) Exploring the role different nut orientations has on the fracture strength of the Marri 2) Creating 3D 
models of the nut using CT scan images and a combination of modeling software to remove the effect of its 
heterogeneous nature 3) performing compression tests on the 3D printed structures of the nut and comparing 
results with the original nuts. This structure-function study has the potential to motivate the design of new 
stronger bioinspired materials for various applications

Design, Modeling, and Characterization of a Series Elastic Actuator with Instant Stiffness Switch(SEA-ISS): 
Towards Adaptive and Safe physical Human-Robotic Interactions
Hamed Toubar (Khalifa University, United Arab Emirates); Mohammad Awad (Khalifa University of Science 
Technology, United Arab Emirates); Irfan Hussain (Khalifa University, United Arab Emirates)
The recent application of the principle of discrete adjustment of stiffness to Clutched Elastic Actuators has 
substantially enhanced their capability for rapid-stiffnessswitching. This plays a vital role in safety during 
physical HumanRobot-Interaction (pHRI) applications. In this work, we introduce a Series Elastic Actuator with 
Instant Stiffness Switching (SEAISS), in which the stiffness can be modulated by adding/subtracting the desired 
number of series elastic elements via clutches. The novelty lies in its unique design topology. where three 
concentric shafts are connected in series through clutches. Each shaft is further attached to a pair of elastic 
elements. The number of involved pairs of springs allows for three levels of joint stiffness. This paper details the 
working principle, the design of the actuator, the joint stiffness model, and its experimental validation results.

Site Suitability Analysis for Combined Cycle Power Plant in Shaheed Benazirabad district, Sindh, Pakistan, 
using GIS based AHP technique
Zain Ul Abdin Siyal (Khalifa University & Mehran UET, Jamshoro, Pakistan); Abdul Ghafoor Memon (Mehran 
University of Engineering and Technology, Jamshoro, Pakistan); Altaf Ali Siyal (Sindh Agriculture University, 
Tando Jam, Pakistan)
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The present study aims to find ideal locations for combined-cycle power plant installation in Shaheed 
Benazirabad, Sindh, Pakistan, using an amalgamation of the Analytic Hierarchy Process (AHP) and Geographic 
Information System (GIS). Firstly, the parameters of paramount importance while selecting a site were identified. 
The input shapefiles & raster data sets of the selection criterion were created through digitizing and reclassifying 
in GIS. The AHP was applied to allocate weights to the evaluation factors based on their relative importance. The 
weighted sum technique was used to create a spatial suitability map based on five sub-criteria. According to the 
results, approximately 2.9% (mainly in the southern part) & 15% (primarily in the East & West) of the total study 
area have the highest and least suitability, respectively, for CCPP construction. The model presented in this study 
can locate suitable localities for power generating plants based on fossil fuels and renewable energy.

15:00 - 15:30
COFFEE BREAK - AFTERNOON 
Room: Joharah Ballroom

15:30 - 17:00
CHS-3: CLINICAL, PRE-CLINICAL, HEALTH & LIFE SCIENCES 
Room: Boardroom 3
Chairs: Sarah Azzam (Khalifa University of Science, Technology & Research, United Arab Emirates), Nayla Munawar 
(United Arabs Emirates University (UAEU), United Arab Emirates)

15:30 Use of iPS Cells in Disease Modelling of Obesity-Associated Genetic Variant using Emirati-Specific Blood 
Cells
Sarah Azzam (Khalifa University of Science, Technology & Research, United Arab Emirates); Habiba Alsafar 
(Khalifa University of Science and Technology, United Arab Emirates); Abdulrahim Sajini (Khalifa University, 
United Arab Emirates)
Obesity results in reduced life expectancy due to its associated comorbidities including diabetes mellitus and 
cardiovascular diseases. Obesity is a multifactorial disorder which results from the intricate interplay between 
genetic and environmental factors. The fat mass and obesity-associated (FTO) gene was identified as the first 
gene with the strongest genetic association with common obesity. Genome-wide association studies (GWAS) 
identified single-nucleotide polymorphisms (SNPs) within the first intron of FTO in association with human 
obesity. In this project, we aim to produce Emirati-specific induced-pluripotent stem cells (iPSCs) as the first 
in-vitro model of obesity in the UAE, which shall be used to investigate the effect of an FTO variant and its 
potential implications on FTO underlying molecular pathways in adipogenesis.

15:45 Revealing Cryptic Carbon Metabolic Pathways in Two UAE Native Polycyclic Aromatic Hydrocarbon 
Degrading Microbe Isolates
Sara Awni Alkhatib (Department of Biomedical Engineering, Khalifa University, Abu Dhabi, UAE); Runyararo 
Memory Nyadzayo (Department of Biomedical Engineering, Khalifa University, Abu Dhabi, UAE, United Arab 
Emirates); Ahmed Yousef and Sharmarke Mohamed (Khalifa University of Science and Technology, United Arab 
Emirates); Anna-Maria Pappa (Khalifa University, Abu Dhabi, UAE, United Arab Emirates); Hector H. Hernandez 
(Microbial Environmental and Chemical Engineering Laboratory, Cambridge, MA, USA)
There are gaps in knowledge on bacterial metabolic pathways and enzymes that degrade polycyclic aromatic 
hydrocarbon (PAH). Closing these gaps will allow for the selection and bioengineering of PAH degrading 
bacteria to enhance their ability to degrade PAHs. We manually reconstructed and curated a PAH degrading 
pathway library for two UAE-native Achromobacter genomes to identify enzymes responsible for PAH 
degradation. A comparative genomic analysis was performed in PATRIC (Pathosystems Resource Integration 
Center) between the genomes of two UAE-native Achromobacter isolates and six closets relative public 
genomes. The results of this study were used to construct theoretical metabolic pathway libraries.

16:00 Isolation and characterization of novel specific Escherichia coli O157: H7 bacteriophage (UAE_MI-01) from 
a bird
Mohamad I Alkhaaldi (UAEU, United Arab Emirates); Khaled El-Tarabily and Amr Amin (UAE University, United 
Arab Emirates); Ranjit Vijayan (UAEU, United Arab Emirates)
Antibiotic-resistant bacteria have emerged as a global public health concern, prompting a global action plan to 
discover alternatives. Bacteriophages are bacteria’s natural killers.
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The host specificity of phages, as well as bacterial resistance to their phages, are major limits in phage therapy, 
necessitating a constant search for new phages in the environment. Nonetheless, isolation of new phages 
(ideal for phage therapy) from the environment is challenging. Escherichia coli O157: H7 is a pathogenic 
bacterium with a high economic impact causing foodborne diseases and outbreaks. All available 
bacteriophages of E. coli O157: H7 were isolated from ruminants. Therefore, we have screened wastes and 
secretions of ruminants across the UAE, unfortunately no phage was detected. Thus, we turned to birds and 
were able to isolate specific phage of E. coli O157: H7. This is the first time to report phage of E. coli O157: H7 
from birds.

16:15 Heterologous expression of a transferase gene from an extremely halophilic archaeon Haloarcula 
marismortui
Nayla Munawar (United Arabs Emirates University (UAEU), United Arab Emirates)
Prebiotics, fructooligosaccharides (FOS), have obtained enormous attention in recent years due to their health 
benefits in humans. Prebiotics are required for proper growth and maintenance of gut microflora (probiotics) 
that confer health benefits to their host through their metabolites. The human gut contains ∼1000 microbial 
species that require fermentable fibers for their proliferation. However, selective utilization of prebiotics by 
specific microbial species limits the microbial diversity in the colon that consequently affects human health. 
Therefore, the demand for unique prebiotics that can support gut microbial diversity is tremendously high. 
Enzymatic synthesis of FOS using fructosyltransferase (FTF) enzymes, present in many plants and 
microorganisms, may provide novel prebiotics. The current study aims at the utilization of recently discovered 
unique fructosyltransferase enzymes from halophilic microorganisms for the production of unique FOS. 
Cloning and heterologous expression strategy of a recombinant FTF enzyme from an extremely halophilic 
microorganism, Haloarcula marismortui, have been discussed.

16:30 Rhizosphere-competent Actinobacterial Isolates with ACC Deaminase and Plant Growth Promotion 
Activities for Alleviating Salt Stress in the UAE
Alaa Ahmed Elbadawi (United Arab Emirates University, United Arab Emirates); Khaled El-Tarabily and Synan 
AbuQamar (UAE University, United Arab Emirates)
Soil salinity is a challenging abiotic stress that affects more than 20% of the irrigated lands globally, leading to 
significant reduction in crop production. Plant growth promoting rhizobacteria (PGPR) provide an 
environmentally friendly and effective alternative to chemical fertilizers to alleviate soil salinity. The overall 
objective of this project is to isolate PGP actinobacteria with high salt tolerance from the UAE cultivated soils to 
be applied as biofertilizers in saline areas. To achieve this, 91 different streptomycetes (SA) and non 
streptomycetes (NSA) were isolated from saline rhizosphere in the UAE. Only five isolates were able to tolerate 
up to 8% NaCl concentration and produced ACC deaminase, IAA and solubilized phosphorus. The in vitro 
screening results suggests that the isolates are capable of promoting the growth of plants under salt-stress 
conditions. This is the first record of salt-tolerant, ACCD-producing SA and NSA with various plant growth 
promotion abilities in the UAE.

16:45 In vivo Evaluations of Endophytic Actinobacteria As Biocontrol Agents During Fusarium solani-date 
Palm Interaction in the UAE
Gouthaman Puthan Purayil (United Arab Emirates University & College of Science, United Arab Emirates); 
Khaled El-Tarabily and Synan AbuQamar (UAE University, United Arab Emirates)
Actinobacteria were isolated from the root of Date palm that can suppress the growth of various harmful fungi 
such as Fusarium solani which are responsible for SDS (Sudden Death Syndrome). During In vitro screening we 
found that 2 isolates, one (Sp) could produce enzymes that could degrade the cell wall of fungi while another 
(Sc) isolate could produce antifungal metabolites. These two were identified by 16s rRNA sequencing and 
named as Streptomyces polychromogenes UAE2 (Sp) and Streptomyces coeruleoprunus UAE1 (Sc) and when 
these two were inoculated to seedlings and later subjected to Fusarium solani infection, Sp managed to 
suppress SDS by 53% while Sc by 86%. Conidial numbers of the pathogen significantly dropped by 38% and 76% 
with Sp and Sc, respectively. Thus, the suppression of disease symptoms was superior in seedlings pre-
inoculated with Sc, indicating that the diffusible antifungal metabolites were responsible for Fusarium solani 
retardation in these plants.
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EPS-A3: CIVIL ENGINEERING 
Room: Murjaan BC
Chairs: Ahmed Alturkmani (Khalifa University, United Arab Emirates), Ghaith Fawzat Nassrullah (Khalifa University, 
United Arab Emirates)

15:30 The effect of temperature gradient and water-cement ratio on chloride ion diffusion in concrete
Remilekun A Shittu (Khalifa University & None, United Arab Emirates); Akram Alfantazi, Andreas Schiffer and 
Tae-Yeon Kim (Khalifa University, United Arab Emirates)
The effect of temperature gradient on chloride ion diffusion in concrete exposed to 3 % NaCl solution at 
saturated state was studied experimentally. Concrete samples of dimension 96 mm diameter and 80 mm 
height, and of four different water-to-cement ratios were subjected to isothermal conditions at 22 °C and 50 °C, 
and to temperature gradient condition at 50 °C for 30 days. Preliminary results show that chloride ion diffusion 
increases with increased temperature and more significant in temperature gradient condition. It was also 
obtained that the chloride ion diffusion increases with increased water-to-cement ratio.

15:45 A Parametric Study for Continuous Footings Resting on Fiber-Reinforced Sand
Ruba Ahmad Elmootassem and Magdi El-Emam (American University of Sharjah, United Arab Emirates)
A parametric study is presented to study the effects of reinforcing soil with natural and artificial fibers of 
different lengths and contents on the ultimate bearing capacity of continuous footings. The parameters include 
width of the foundation, thickness of reinforced layer, depth of foundation, and fibers’ properties and content. 
Over 420 different cases were investigated, and it was concluded that increasing the width of foundation 
reduces ultimate bearing capacity and that increasing the depth of foundation increases the ultimate bearing 
capacity if the remaining depth of the reinforced layer under the foundation is held constant. However, 
increasing the depth of foundation, while keeping the thickness of the reinforced layer constant, was found to 
reduce the bearing capacity. Finally, it was found that having the continuous footing resting on a soil layer 
reinforced with 30 mm artificial fibers at 0.5% content is the case that provides the highest ultimate bearing 
capacity.

16:00 Effect of End Joint Gaps on Seismic Performance of Bridges
Ahmed Alturkmani (Khalifa University, United Arab Emirates)
Earthquakes are one of the most critical hazards in nature. They affect structures like bridges which are one of 
the most important infrastructures. Civil structural engineers tend to design bridges to have end joint gaps 
larger than what is required from codes like Eurocode 8-2 (or EC8-2). Joints in bridges are used for thermal 
expansion and contraction, concrete creep & shrinkage, and also to protect bridges against seismic actions. 
Closure of gaps in the longitudinal direction activates the abutment-backfill systems at the bridge ends, while 
gap closure in the transverse direction activates shear keys. This study addresses gap closure phenomena in a 
typical overpass bridge, analyzed non-linearly using seismic Response History Analysis for a number of ground 
motions with the aid of the software SAP2000. Different gaps are considered, to evaluate the effect of gap size 
on earthquake performance.

16:15 Thermal Stress Analysis of RC Walls under fire
Maha Assad (American University of Sharjah, United Arab Emirates)
This paper presents the thermal stress analysis results of a three-dimensional (3D) finite element (FE) model of 
reinforced concrete (RC) walls exposed to standard fire. The FE models were constructed using ANSYS and 
ABAQUS to compare the accuracy and applicability of each software to predict the resulting temperature on 
concrete. The two FE models’ predicted temperature distributions were confirmed using published 
experimental data. The results showed that the models can estimate nodal temperatures through the wall with 
reasonable accuracy.

16:30 Optimal mix design for 3D printing of cementitious materials
Ghaith Fawzat Nassrullah and Tae-Yeon Kim (Khalifa University, United Arab Emirates); Rashid Abu Al-Rub 
(Khalifa University-ADAM Center, United Arab Emirates); Bashar El-khasawneh (Khalifa University, United Arab 
Emirates)
3D printing of cementitious material is considered as a new technology that aims to overcome the drawbacks of 
traditional construction methods. In this study, we introduce a fabricated extruder that can print cementitious 
materials for the WASP 3D printer. 
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Furthermore, the effects of silica fume, w/c ratio, and nozzle size on printability are studied. The best w/c ratio in 
terms of printability is found to be 0.38. Also, the optimum silica fume quantity is determined as 20% of the total 
mix in terms of both printability and buildability. Additionally, the nozzle size of 3 mm provides an accurate result 
in terms of surface quality and printability compared to other larger sizes. The buildability test is performed to 
determine the maximum height whereas the printability test is achieved for surface quality check. Preliminary 
results show that silica fume has a significant impact on both printability and buildability reaching a 200 mm

16:45 Using Autonomous Modular Buses To Mitigate Bus Bunching
Zaid S Khan and Monica Menendez (New York University Abu Dhabi, United Arab Emirates)
Autonomous modular buses (AMBs) can be more effective in preventing bus bunching than strategies available 
with traditional buses, such as bus-holding and stop-skipping. In this work, we propose combining our recently 
developed AMB-based bus-splitting strategy (which can decrease long headways) with bus-holding (which can 
increase short headways) so that both types of headway deviations can be corrected. We compare our combined 
strategy with standalone bus-splitting as well as stop-skipping (both standalone and combined with bus-
holding), and find that it outperforms all the others by reducing passengers’ average travel cost and its variation, 
especially for busy bus lines. 

EPS-B3: COMMUNICATION ENGINEERING 
Room: Murjaan DE
Chairs: Ahmed Al Hammadi (Khalifa University, United Arab Emirates), Khalid AlHamdani (Khalifa University, Abu 
Dhabi, UAE., United Arab Emirates) 

15:30 Ka-Band Rectangular Waveguide Reflectarray Antenna
Khamis H Ali (Khalifa University, United Arab Emirates); Mohamed A Abou-Khousa (Khalifa University of Science 
and Technology, United Arab Emirates)
This paper reports the design and analysis of an all-metal Ka-band reflectarray for beam steering at 30° from the 
broadside. The reflectarray consists of 5×5 uniform grid of units cells. Rectangular waveguides comprise the unit 
cell of the reflectarray surface. The properties of the reflecting elements are chosen in such a way that a 
progressive phase shift is obtained. The depths of the waveguides can be varied to achieve the desired beam 
steering. The unit cell as well as the deigned reflectarray were comprehensively analyzed using numerical 
electromagnetic simulations. It will be shown that the presented design achieves the desired beam steering and 
yields peak gain of 14.5 dBi at 33.25 GHz.

15:45 Channel Reciprocity based Key Generation for Physical Layer Security
Welelaw Y. Lakew (Khalifa University, United Arab Emirates)
Recently, channel reciprocity based secret key generation for physical layer security has attracted attentions of 
many researchers. In this paper, we evaluated the validity of channel reciprocity for physical layer security secret 
key generation using practical SDR testbed setup and extensive measurements for both indoor and outdoor 
environments in time division duplexing (TDD) mode. We also carry out ray tracing simulation for both rural and 
urban scenario to further validate our practical channel reciprocity measurement results. Both the experimental 
and simulation results show that as the eavesdropping distance gets closer to the legitimate transmitter, the 
correlation coefficient between eavesdropping channel and legitimate channel increases since the channel 
becomes more flat-fading.

16:00 Deep Reinforcement Learning for Energy-Efficient Data Dissemination Through UAV Networks
Abubakar Sani Ali and Lina Bariah (Khalifa University, United Arab Emirates); Sami Muhaidat (Kahlifa University, 
United Arab Emirates); Mahmoud Al-Qutayri (Khalifa University, United Arab Emirates); Paschalis C. Sofotasios 
(Khalifa University & Tampere University, Finland)
The unprecedented growth in the number of connected devices has given rise to the Internet-of-Things (IoT) and 
led to an increasing demand for additional computational and communication resources. Within this context, 
unmanned aerial vehicles (UAVs) have shown to provide extended coverage, flexibility, and reachability. 
Motivated by this, in this paper, we develop a UAV-assisted data dissemination framework for IoT networks. To 
this end, we formulate a joint optimization problem that aims to minimize the total energy expenditure, i.e., the 
sum of the energy consumed by the UAV and all the spatially-distributed IoT devices. We propose a deep 
reinforcement learning approach to solve the joint device classification, device association, and path planning 
optimization problem. Simulation results show that the proposed approach efficiently reduces the energy 
consumption as compared with the benchmark approaches, i.e., brute force approach and baseline approach.
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16:15 Performance Analysis of Superimposed LoRa in AWGN Channels
Khalid AlHamdani (Khalifa University, Abu Dhabi, UAE., United Arab Emirates); Lina Bariah (Khalifa University, 
United Arab Emirates); Sami Muhaidat (Kahlifa University, United Arab Emirates); Mahmoud Al-Qutayri (Khalifa 
University, United Arab Emirates); Paschalis C. Sofotasios (Khalifa University & Tampere University, Finland)
Internet-of-Things (IoT) technology has enabled the connectivity of billions of smart devices and sensor nodes to 
the Internet. This sets a requirement to develop new energy efficient and long-range technologies for the 
successful realization of IoT applications. Within this context, long range (LoRa) has emerged as one of the 
prominent low power wide area network (LPWAN) technologies that is envisioned to accommodate the future 
IoT requirements. Recently, non-orthogonal multiple access (NOMA) has been integrated with LoRa to improve 
its spectral efficiency by multiplexing users in the power domain. This work studies the symbol error rate (SER) 
performance of NOMA-enabled LoRa networks in additive white Gaussian noise (AWGN).

16:30 A Spatial Modulation-based Scheme for High Data Rate VLC Systems
Shimaa Ayman Naser and Lina Bariah (Khalifa University, United Arab Emirates); Sami Muhaidat (Kahlifa 
University, United Arab Emirates); Mahmoud Al-Qutayri (Khalifa University, United Arab Emirates); Paschalis C. 
Sofotasios (Khalifa University & Tampere University, Finland)
In this paper, we propose an effective and spectrally efficient spatial modulation-(SM) based scheme for indoor 
visible light communication systems. This scheme enhances the achievable spectral efficiency by transmitting 
higher order complex modulation symbols for the signal domain information, which is decomposed into three 
different parts. These parts carry the amplitude, phase, and quadrant components of the complex symbol, 
which are then represented by a unipolar pulse amplitude modulation (PAM) symbols. Subsequently, 
superposition coding is exploited to allocate a certain fraction of the total power to each part before they are all 
multiplexed and transmitted simultaneously, exploiting the entire available bandwidth. At the receiver, a joint 
maximum likelihood detector is utilized to decode the active light emitting diode index and the complex 
symbol. It is shown that the proposed modulation scheme outperforms conventional SM schemes with PAM 
symbols in terms of average symbol error rate .

16:45 Deep Q-Learning-based Resource Allocation in NOMA Visible Light Communications
Ahmed Al Hammadi and Lina Bariah (Khalifa University, United Arab Emirates); Sami Muhaidat (Kahlifa 
University, United Arab Emirates); Mahmoud Al-Qutayri (Khalifa University, United Arab Emirates); Paschalis C. 
Sofotasios (Khalifa University & Tampere University, Finland)
Visible light communication (VLC) has been introduced as a key enabler for high-data rate wireless services in 
future wireless communication networks. We formulate a joint power allocation and LED transmission angle 
tuning optimization problem, in order to maximize the average sum rate and the average energy efficiency by 
leveraging a deep reinforcement learning (DRL)-based framework. The results demonstrate that our algorithm 
offers a noticeable performance enhancement into the NOMA-VLC systems in terms of average sum rate and 
average energy efficiency, while maintaining a minimum convergence time.

EPS-C3: CHEMICAL ENGINEERING 
Room: Murjaan FG
Chairs: Nour Abdelrahman (Khalifa University, United Arab Emirates), Fareeha Shadab (Khalifa University, United 
Arab Emirates)

15:30 Molecular models for Alkyl-Ethanolamines as Novel Amines for CO2 capture
Fareeha Shadab (Khalifa University, United Arab Emirates); Ismail I.I. Alkhatib (Khalifa University & Research and 
Innovation Center on CO2 and H2 (RICH), Khalifa University, United Arab Emirates); Ahmed Al Hajaj (Khalifa 
University of Science and Technology, United Arab Emirates); Lourdes Vega (Khalifa University, United Arab 
Emirates)
The development of novel aqueous amines for CO2 capture are of great interest due to the limitations of the 
current traditional aqueous amines such as Monoethanolamine (MEA) In this work, consistent and transferable 
molecular models for a novel class of secondary amines is developed using a molecular-based equation of state. 
The class of selected amines is the alkyl-ethanolamine family which have a higher absorption capacity and lower 
absorption enthalpy than the benchmark MEA. The molecular theory was capable of accurately capturing the 
experimental trends for liquid density and vapor pressure for molecules in this family in a robust manner. The 
results of this work can enable examining the efficacy of these solvents for CO2 capture once these models are 
extended to modeling binary mixtures with water, and ternary mixtures for CO2 solubility in aqueous amines.
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15:45 Molecular Modeling of Separation Processes using Deep Eutectic Solvents
Samah Ahmed (Khalifa University, United Arab Emirates)
Organic solvents have been used immensely in industrial processes for separation and purification purposes. 
Despite the excellent efficiency in desired processes these solvents yield, they fall short on aspects concerning 
the well-being of human and the environment. Research has been guided in the past years towards finding 
greener solvents, such as ionic liquids (ILs) and deep eutectic solvents (DESs), which are also known as 
designer-solvents. This study employs molecular modeling using the soft-SAFT equation of state to study the 
performance of novel DESs in two separation applications focused on the removal of contaminants from water 
and oil. The model captures the complexity of the DES solvents, while providing insight on the impact of their 
microscopic structural and energetic features.

16:00 Design of Bi-functional Zeolite-based Catalysts for Bio-oil Upgrading into Fuels
Abdulla Alhendi, Aasif Dabbawala, Kyriaki Polychronopoulou and Maryam Khaleel (Khalifa University, United 
Arab Emirates)
Self-pillared pentasil (SPP) is a hierarchical MFI zeolite synthesized using organic structure directing agents to 
template the zeolite for obtaining self-pillared nanosheets of the MFI structure. This paper highlights the 
potential of self-pillared MFI zeolites as supports for transitional metal catalysts in hydrodeoxygenation 
reactions for bio-oil upgrading. The details of synthesis procedures for mono- and bi-metallic catalysts are also 
listed.

16:15 Design and synthesis of nanostructured carbon based air electrodes for oxygen battery applications
Lina Jarrar (Khalifa University, United Arab Emirates)
Three different carbon materials were prepared and tested as air electrodes in lithium oxygen battery (LOB). 
These are: RuO2 on carbonized tubular polypyrrole (Ru-CTPPy), RuO2 and MnO on carbon nanotubes (RMCNT), 
and Co on carbonized ZIF8 (Co-CZIF8). The electrochemical performance was checked by galvanostatic 
discharge-charge measurements, electrochemical impedance spectroscopy (EIS), cyclic voltammetry (CV). 
Preliminary results showed a promising performance of the prepared carbon. However, more work needs to be 
done to optimize and enhance testing procedures and conditions.

16:30 Novel Materials For Photocatalytic Hydrogen Production From Seawater
Nour Abdelrahman (Khalifa University, United Arab Emirates)
The concept of green hydrogen economy has been increasingly considered as an alternative scenario to 
suppress the emissions into the atmosphere of CO2 and other contaminants produced by the extensive use of 
fossil fuels. Water splitting via photocatalysis using sunlight to produce hydrogen offers a tremendous solution 
to overcome the worldwide energy and environmental crisis. In this process, the main challenge is to develop 
photocatalysts which are efficient to satisfy several criteria, such as strong chemical and photochemical 
stability, appropriate charge separation, and suitable sunlight absorption along with high hydrogen production 
efficiency. Photocatalytic seawater splitting is regarded as an ideal water-splitting method using the most 
abundance resources on Earth. This study will highlight the preparation of a novel photocatalyst material and 
application for photocatalytic splitting of natural seawater. Experimental and theoretical analyses will be 
performed to study photocatalytic hydrogen evolution aiming for high efficiency and excellent catalyst stability.

16:45 Reactive forcefield molecular dynamic simulation of zeolite templated carbon cathodes for ultrahigh 
capacity aprotic Li-O2 battery
Khizar Hayat, Daniel Bahamon and Lourdes Vega (Khalifa University, United Arab Emirates); Ahmed Al Hajaj 
(Khalifa University of Science and Technology, United Arab Emirates)
Li-O2 battery, with high energy density and specific energy, is an emerging class of electrochemical storage 
technology. However, it is still not commercialized because of low discharge capacity which is mainly due to the 
improper cathode design. Based on this, we have introduced ordered micro-mesoporous zeolite templated 
carbons (ZTCs) as novel hierarchical cathode architectures with high porosity, specific surface area, and pore 
volume. The ordered micro-mesoporous ZTCs are generated from intrinsic microporous ZTCs using Materials 
Studio Package. Among generated structures, FAU-ZTC has high number of mesopores, while RHO-ZTC 
contains micropores in excess. Next, we are performing the ReaxFF-MD simulations using LAMMPS to 
investigate species transport, and reaction mechanisms in various ZTCs. The present study could be handy to 
design efficient Li-O2 batteries based on novel ZTC-type hierarchical cathode structures.
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EPS-D3: COMPUTER & INFORMATION SCIENCES 
Room: Murjaan H
Chairs: Noura O Alnuaimi (Khalifa University, United Arab Emirates), Faiza Hashim (United Arab Emirates University, 
UAE, United Arab Emirates)

15:30 A Patient-Centric Sharded Blockchain-Based EHR Sharing via IPFS
Faiza Hashim (United Arab Emirates University, UAE, United Arab Emirates); Khaled Shuaib (UAE University, 
United Arab Emirates)
Blockchain technology has been investigated and adopted in healthcare as a solution for electronic health 
records (EHR) sharing while providing a decentralized, distributed, immutable, and secure architecture. Sharing 
EHRs is a key aspect of the healthcare ecosystem, which drives the interoperability of patients’ data across 
multiple stakeholders in healthcare for better treatment and diagnosis, along with patient-centricity. However, 
scalability has always been a bottleneck in blockchain networks as the network grows. This study proposes a 
patient-centric EHR sharing model that artificially partitions the network into small committees (called shards) 
and runs the consensus within the committees. In our proposed model, the transactions are processed in 
parallel which increases the block generation process. The experimental results show that our proposed method 
outperforms the previous techniques and significantly minimizes the consensus latency of the network with an 
increasing number of nodes.

15:45 A Machine Learning Approach for Optimal Signal Control at Signalized Intersection in Mixed-traffic 
Environment
Abdulrahman Hamdy Ahmad (Khalifa University of Science and Technology, United Arab Emirates & Minia 
University, Egypt); Ameena Al Sumaiti (Khalifa University, United Arab Emirates); Young-Ji Byon (Khalifa 
University of Science and Technology, United Arab Emirates); Khalifa Hassan Al Hosani (Khalifa University, United 
Arab Emirates)
This paper aims to leverage the capabilities of autonomous intersection managers (AIM) for more efficient and 
safe traffic control at urban intersections considering a mixed-traffic environment where human-driven vehicles 
(HDVs) and connected autonomous vehicles (CAVs) share the same road. The proposed framework consists of a 
signal control layer where the AIM receives the traffic network states such as traffic volumes in each approach of 
the road intersection, and the market penetration rate (MPR) of the CAVs, then a trained-machine learning 
model outputs the four signal phases for each intersection approach aiming to maximize the intersection 
throughput and minimize vehicle average delay and fuel consumption. The proposed solutions are developed in 
a microscopic traffic simulation environment (PTV-VISSIM), which simulates the real-world dynamics of vehicle 
and driver behaviors based on decades of field data.

16:00 Immersive Learning in Higher Education Institutions
Mouza Almehrzi (BUID, United Arab Emirates); Piyush Maheshwari (British University in Dubai, United Arab 
Emirates)
Distance education is one of the techniques that the Ministry of Education provides for students to pursue 
study, especially in the COVID-19 pandemic. So, the initial experiences of distance education proved several 
problems, including lack of understanding of the subjects which impact students’ performance, lack of 
collaboration among students, and the massive information students obtain daily. The idea of an immersive 
learning environment emerged as an educational tool that supports and assists distance learning by using 
virtual world methods and modern applications to support virtual learning. The study plan of the learners should 
be modified to align with the Immersive Learning Environment. This research addresses how distance learning 
and the immersive learning environment affect students’ learning, as well as how students benefit from the 
application of immersive learning in developing the level of academic performance.

16:15 Intercepting Suspicious Drone: Analysis of common Interception Methods
Mohamed Qasem Almemari (Zayed University, United Arab Emirates); Mohammed Rashed Alghfeli (Zayed 
University, Pakistan); Nasser Ali Alhassani and Farkhund Iqbal (Zayed University, United Arab Emirates)
Drones have long been in use, improving efficiency in both non-commercial and commercial settings. Despite 
their legitimate use, drones have also been used for malicious purposes, resulting in a slew of issues relating to 
privacy. Legislators, civic groups and governments have had to address airspace regulations. Simultaneously, 
several counter-drone measures are increasingly emerging and deployed. Applying interception techniques 
toward a malicious drone could be an effective tool to thwart and foil threats. 
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Interception methods have various forms as we have physical and soft power applications such as RF, GNSS 
jamming, spoofing/hacking, netting, directed energy (laser or weapons) and trained birds (eagles or falcons). In 
this paper, we introduce multiple drone interception techniques and their challenges. We address three 
different interception methods through different targets of drone communication system that are ground-
station to controller Wi-Fi connection, ground-station to drone RF signal communication and drone to GPS 
Satellite communication.

16:30 An Initial Framework of Enhanced Blockchain-Enabled Secure Management System for UAVs
Noura O Alnuaimi, Ruba Alkadi, Chan Yeun and Abdulhadi Shoufan (Khalifa University, United Arab Emirates); 
Young-Ji Byon (Khalifa University of Science and Technology, United Arab Emirates)
Recently, Unmanned Aerial Vehicles (UAVs), have been getting attentions from researchers in both academic 
and industrial sectors due to growing demands for a variety of potential applications they can support. As a 
network of UAVs grows, new security and safety risks arise, such as eavesdropping, modification, and accessing 
restricted. The main objective of this paper is to design a framework of a blockchain-based UAV network that 
will ensure the safety of flight operations of UAVs, and enforce compliances with flight policies and regulations. 
Embedded transparency and immutability of the blockchain will be a solid and stable basis that can help 
protecting the system against attacks such as non-repudiation and modifications. By utilizing the decentralized 
app (DApp) platform of a blockchain environments such as EthereumTM, smart contracts can be implemented 
to monitor the flight path of UAVs and record non-compliances that might occur during their operations.

16:45 A survey of target tracking techniques in IoT
Lana Alhaj Hussain, Shakti Singh and Rabeb Mizouni (Khalifa University, United Arab Emirates); Hadi Otrok 
(Khalifa University, United Arab Emirates & CIISE, Concordia University, Canada)
With the advances in wireless technologies and sensing devices, the Internet of Things (IoT) paradigm has 
drawn considerable interest recently. IoT is applied in a wide range of applications such as precision agriculture, 
environmental monitoring, and target tracking. In target tracking, data gathered from IoT sensors, which can 
be images, acoustic signals, or readings, are processed using techniques such as Kalman Filters, Deep Learning, 
and Machine Learning, to estimate the target’s locations, enabling continuous target tracking. In this paper, a 
survey of the techniques used to track a target in an IoT network are presented and compared.

EPS-E3: ELECTRICAL & ELECTRONIC ENGINEERING 
Room: Murjaan I
Chairs: Youssef Ibrahim Badran (Khalifa University, United Arab Emirates), Abass Afolabi Yahaya (Khalifa University, 
United Arab Emirates)

15:30 Multi-Objective Design and Optimization of Buck-Converter using Harris Hawk Optimization
Abass Afolabi Yahaya (Khalifa University, United Arab Emirates)
DC/DC buck converters are common in the modern world. Optimal design of the output LC-filter of buck-
converters can significantly improve its efficiency. The multi-objective optimization of power-loss, cut-off 
frequency and volume using scalarization by equal weighing factor is proposed. This avoids the complexity of 
solving for pareto optimal front. The Harris hawk optimization method is utilized to search for optimal design 
values. Although, relatively new, the algorithm has been proven to have high performance and attain fast 
convergence in solving benchmark optimization problems. The method achieves design values that minimize 
power loss, increase filtering capabilities, and reduces size of the system. The design problem is formulated and 
solved in MATLAB and the results are compared with traditional methods of LC-filter design.

15:45 Optimized Self-healing Protocols using Conservative Voltage Reduction
Rawdha AlKuwaiti (Khalifa University, United Arab Emirates); Ehab El-Saadany (Khalifa University of Science and 
Technology, United Arab Emirates); Ahmed Al Durra (Khalifa University, United Arab Emirates)
The purpose of this paper is to show how conservative voltage reduction (CVR) can be used to improve the 
self-healing scheme in a smart grid. Optimizing the self-healing scheme is particularly appealing since it is a 
critical feature of the smart grid. CVR is a method that is widely used in traditional power systems to cut down 
on the amount of power and energy used across the grid, preventing load shedding. CVR supports the self-
healing scheme by reducing load shedding, which makes it more efficient than just reconfiguring the network. 
The effectiveness of this method is carried out on the IEEE 69 - bus system to compare the reconfiguration 
effect on the system against reconfiguring the system alongside implementing CVR.
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16:00 Two Stage Photovoltaic System with Ancillary Services
Youssef Ibrahim Badran (Khalifa University, United Arab Emirates)
Renewable energy sources (RES) is a promising solution for clean energy production. It is expected that 
renewable energy sources will be responsible for higher power sharing percentage in the near future. However, 
in case of disturbances such as generator tripping or unexpected load variations, renewable energy sources 
doesn’t have inertia in nature and their conventional control system needs to be modified in order to be able to 
participate in frequency and voltage regulation. This is different from Synchronous machines that is capable of 
opposing the changes in voltage and frequency that may occur in the system. This paper presents a two-stage 
photovoltaic (PV) model, where the control system is designed so that it is able to provide some ancillary services 
such as AC voltage and frequency regulation. The model is simulated in MATLAB/SIMULINK and results are 
discussed.

16:15 Employing Ramp Rate Control to Mitigate PV Variability Coupled with Battery Energy Storage System
Ammar Atif Ibrahim and Mohamed Shawky El Moursi (Khalifa University, United Arab Emirates); Tarek EL-Fouly 
(Khalifa University of Science and Technology, United Arab Emirates); Khalifa Hassan Al Hosani (Khalifa University, 
United Arab Emirates)
The inherited intermittency of renewable energy resources (RE) negatively impacts the grid by creating voltage 
and frequency deviations. Usually, the problem is mitigated with the help of a battery energy storage system 
(BESS) augmented with a filtering technique or ramp rate (RR) controller to command the BESS operation. The 
conventional RR control schemes, on the other hand, cause the battery charge level to deviate aggressively from 
the reference or initial charge value. This paper highlights the issue of hindering the battery to return to its 
original value with the help of a 5-day simulation. results have been evaluated using real recorded PV data 
collected from SONAD network database and simulated using MATLAB Simulink software

16:30 Enhanced DC Voltage Transient Response for Multi-terminal High Voltage DC Transmission System Using 
Direct Power Control
Biyadgie Ayalew (Khalifa University, United Arab Emirates)
In this work, a control strategy to enhance the transient dc voltage response of the MTDC system during a large 
disturbance such as an ac fault at the converters station is proposed. During ac fault at inverter station, there will 
be a surplus power at the dc grid particularly if the inverter was operating near to its rated power. In this case, 
the dc voltage can have a large transient deviation that can damage the components of the system. Therefore, 
in this paper, the transient overshoot of dc voltage is reduced by making quick rerouting of the surplus power to 
healthy converters. For the fast disturbance sharing among converters, a direct power control (DPC) is used since 
it has better power dynamics. Moreover, the impact of the active power control on the dc voltage dynamics is 
shown analytically using the simplified model.

16:45 On Cyberattacks Against Line Differential Relays
Ahmad M. Saber and Hatem Zeineldin (Khalifa University, United Arab Emirates); Ehab El-Saadany (Khalifa 
University of Science and Technology, United Arab Emirates)
Line Current Differential Relays (LCDRs) are cyber-physical protection systems increasingly used to protect 
critical lines. However, LCDR’s are fully dependent on communication, making them vulnerable to cyberattacks. 
This paper sheds light on cyberattacks that can prevent LCDRs from tripping during real faults, and proposes 
physical-based countermeasures for detecting and reducing the space of these attacks.

EPS-F3: MECHANICAL ENGINEERING 
Room: Murjaan J
Chairs: Timileyin Oluwatobi Aworinde (Khalifa University, United Arab Emirates), Nareg Baghous (Khalifa University-
ADAM Center, United Arab Emirates)

15:30 Modeling of a Proton Exchange Membrane Water Electrolyzer
Timileyin Oluwatobi Aworinde, Valerie Eveloy and Isam Janajreh (Khalifa University, United Arab Emirates)
Iron ore reduction is an emission-intensive steel making process. Replacing traditional reducing agents with 
renewable ones such as green hydrogen produced using water electrolysis has the potential to effectively reduce 
process emissions. The modeling work documented in this paper is part of a study concerned with the 
development and evaluation of low-carbon steel making processes. This paper focuses on the development of a 
proton exchange membrane water electrolyzer model for green hydrogen production. 
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The model is implemented in MATLAB-Simulink environment and enables evaluation of electrolyzer 
performance at cathode pressures and temperatures of 10-100 bar and 40-80℃, respectively. The model is 
validated using published reference data and used to investigate the effects of temperature and pressure on 
electrolyzer performance.

15:45 In-Plane Elastic Properties of Sandwich-Structured Honeycombs: Analytical Model
Omar El Khatib (Khalifa University, United Arab Emirates); Andreas Schiffer (Khalifa University of Science and 
Technology, United Arab Emirates)
This work investigates the in-plane elastic behavior of sandwich-structured honeycombs. A model of the 
in-plane elastic modulus was derived based on the Malek-Gibson model. The model takes into account the 
sandwich beam effect in order to accurately capture the deformation behavior of the sandwich beams in the 
honeycombs. Numerical simulations were conducted to verify the predictions of elastic modulus values for 
sandwich beams with increasing core thickness. The results indicate good agreement with numerical values.

16:00 Thermal Modeling of Friction Stir Welding of High Density Polyethylene
Abdulla T Alhourani (Khalifa University, United Arab Emirates); Jamal Ahmad (The Petroleum Institute, United 
Arab Emirates); Fahad Almaskari and Kamran Khan (Khalifa University, United Arab Emirates)
Temperature distribution in friction stir welding of high density polyethylene was evaluated through thermal 
modelling by the use of mathematical formulations involving the process parameters, welding and rotational 
speeds besides the pin diameter, and contact conditions. Such conditions are between the workpiece and the 
straight cylindrical pin under the situation of a stationary flat shoulder. This is in efforts to predict the induced 
heat and temperature history along the weld contact line.

16:15 Predicting the hydrodynamic performance of RBP using simplified 2D-VOF modelling
Ahmed Mongy Alatyar and Muhammed Saeed (Khalifa University, United Arab Emirates); Abdallah Sofiane 
Berrouk (Khalifa University & SAN Campus, United Arab Emirates)
CO2 capture technologies have gained a lot of attention to mitigate climate changes and meet demands of the 
ever-rising power requirements. Although research is being done to create greener power cycles, carbon 
capture from the environment has become imperative to meet the ambitious but essential goal of reducing 
greenhouse gases. In this context, the Rotating packed bed (RPB) reactor based on the process intensified 
technology could be a promising and cost-effective carbon capture technique. Chemical absorption using a 
rotating packed bed (RPB) can boost the capture process. The effective interfacial area plays the most 
significant role in intensifying the process in RPB. This study employs 3D and 2D geometric modeling methods 
and relates to the real packing structures in area density. Secondly, liquid flow patterns in the packing are 
computed and compared with the experimental findings. Results show a good agreement between computed 
and experimental results at low rpm

16:30 Initial Yield Surface of Cellular Sheet TPMS Lattices
Nareg Baghous, Imad Barsoum and Rashid Abu Al-Rub (Khalifa University-ADAM Center, United Arab Emirates)
Due to the advancements in additive manufacturing and increased applications of additively manufactured 
structures, it is essential to fully understand both the elastic and plastic behavior of cellular materials used in 
structural lightweighting, which include the novel mathematically-driven sheet/shell lattices based on triply 
periodic minimal surfaces (TPMS). The effect of multi axial loading conditions on the effective (macroscopic) 
yield strength of IWP sheet-based (IWP-S) TPMS lattice is numerically investigated to develop an initial yield 
criterion that can be computationally cost effective in predicting the plasticity of IWP-S based latticed 
structures. The simulations are based on a single unit cell of IWP-S under periodic boundary conditions, 
assuming an elastic-perfectly plastic behavior of the base material, for relative densities ranging from 7% to 28%. 
The effect of Lode parameter (L) is studied over a range of mean stress values to understand their effect on the 
effective yield strength.

16:45 Structure Health Monitoring Via Reduced Graphene Oxide Coated Glass Fiber Fabric
Omar Reda Shlabi (Khalifa University, United Arab Emirates)
In this paper, structural health monitoring (SHM) is performed utilizing the piezoresistive response of reduced 
graphene oxide (rGO) coated glass fabric. Three coted layers of glass fabric with rGO are embedded into a 
fiber-reinforced composite and subjected to a 3-point bending test. 
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The resistance changes were measured during the experiment and compared among the three sensors to 
differentiate between the behavior of each sensor under different stress states. Initial results show that the 
resistivity/conductivity of rGO changes with variable stresses (tensile and compression) and can be used in 
monitoring the defects and stresses on aircraft skins.

EPS-G3: PETROLEUM ENGINEERING 
Room: Boardroom 1
Chairs: Sameer Al-Hajri (Sas Al Nakhl, Abu Dhabi & Khalifa University, United Arab Emirates), Mariam Alshebli (Khalifa 
University, United Arab Emirates)

15:30 Effects of adding oxygenated additives to surrogate gasoline on pollutant formation During Fuel 
Combustion
Mariam Alshebli (Khalifa University, United Arab Emirates)
This work explores the effect of replacing a fraction of soot-producing aromatics present in gasoline with 
oxygenated aromatics to check if a fuel formulation strategy. Based on the detailed hydrocarbon analysis of 
ULG91gasoline, a surrogate fuel containing 17% n-heptane, 47% isooctane, and 36% toluene is found that closely 
predicts the targeted gasoline properties such as density, molecular weight, threshold sooting index, and octane 
number. Thereafter, to mimic the above fuel formulation strategy, a fraction of toluene in gasoline surrogate is 
replaced with oxygenated aromatics, benzyl alcohol and anisole that are structurally similar to toluene. The 
surrogate fuel and the two oxygenated fuel blends are then tested for their sooting propensity and octane 
rating, where the oxygenated blends showcased lower sooting tendency than the surrogate fuel.

15:45 Gradient Boosting to Enhance Estimation of Residual Oil Saturation from Rock Images
Ahmed Samir Rizk (Khalifa University, United Arab Emirates); Moussa Tembely (Petroleum Institute, United Arab 
Emirates); Waleed Alameri and Emad Walid Al Shalabi (Khalifa University of Science and Technology, United 
Arab Emirates)
A machine-learning workflow for predicting the residual oil saturation (Sor) after waterflooding of real carbonate 
rock samples from their micro-CT images is developed. More than 7000 samples were obtained, and their 
residual oil saturations were computed by lattice Boltzmann (LBM) simulations. Relevant input features were 
extracted from the micro-CT images. The generated dataset was used to train a gradient boosting algorithm 
and test its performance. Compared to LBM, the developed workflow predicts the residual oil saturation of 
carbonate rocks with reduced computational time. The optimized model was tested on unseen dataset and 
showed a mean square error (MSE) of 0.001 and R2 of 0.87. The results show that machine learning can be a 
powerful tool for estimating Sor in complex pore structures.

16:00 Machine Learning Application to Predict CO2 Foam Enhanced Oil Recovery in Sandstone Formation
Javad Iskandarov (Khalifa University, United Arab Emirates); George Fanourgakis (University of Crete, Greece); 
Shehzad Ahmed (Khalifa University, United Arab Emirates); Waleed Alameri (Khalifa University of Science and 
Technology, United Arab Emirates); George Froudakis (University of Crete, Greece); Georgios Karanikolos (Khalifa 
University, United Arab Emirates)
Carbon dioxide foam injection is a promising enhanced oil recovery (EOR) method. Its efficiency is susceptible to 
the operational conditions and to various reservoir parameters. Recent studies of foam rheology revealed that 
machine learning (ML) methods can become a valuable alternative to conventional modeling techniques. This 
research aims to investigate the accuracy of ML approaches on the prediction of foam EOR performance in 
sandstone formation (or core samples). For that, 6 ML algorithms were trained using experimental data from 
various researches based on 4 input parameters; foam apparent viscosity, interfacial tension, injected foam 
amount, and initial oil saturation. ML models with the 4 proposed variables could predict oil recovery of foam 
EOR process

16:15 Prediction of Atomic Coordinate in Carbon Nanotube
Sameer Al-Hajri (Sas Al Nakhl, Abu Dhabi & Khalifa University, United Arab Emirates); Md Motiur Rahman and 
Mohammed Haroun (Khalifa University of Science and Technology, United Arab Emirates)
Molecular dynamic simulations is a tool that provides a platform to study material properties by investigating 
the potential energy of atoms and its coordinates. One of the functions in molecular dynamic simulations is the 
local density functional theory (DFT) that estimates the coordinates of atoms. 
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However, the time required to calculate the coordinates of atoms is very long depending on the performance of 
the machines used. Thus, finding a faster and cost-effective way to estimate the coordinates of carbon 
nanotubes (CNTs) atoms will be of a significant improvement in studying the features of different CNTs 
structures. The use of a simple single feedforward neural network showed a good degree of determination of the 
coordinates system. Moreover, the results of the multilayer perceptron showed a very good match and 
agreement with the observed coordinates generated by the DFT.

16:30 A new method for porosity calculation with multi-scale resolution XCT images
Binqiao Wang (Khalifa University Al Saada St - Zone 1 - Abu Dhabi, United Arab Emirates); Hadi Belhaj (Khalifa 
University of Science and Technology, United Arab Emirates); Huafeng Sun (China University of Petroleum-
Beijing & Khalifa University of Science and Technology, China)
X-ray computed tomography (XCT) is an effective method of digital rock analysis and has been widely used for 
rock property simulations e.g., porosity. In digital rock analysis, there is still a challenge about the tradeoff 
between field of view and image resolution. In this paper, we proposed a new method for porosity calculation 
with different scale resolution XCT images to try to solve the problem. The innovation is to consider Pore Throat 
Size Distribution quantitatively in the process of porosity calculation with multi-resolution porosity values.

16:45 A Comprehensive AI-based Approach for Efficient EOR Screening
Andreas Fernandez Moncada (Khalifa University of Science and Technology, United Arab Emirates)
For the past decades, there has been an interest in enhanced oil recovery (EOR). Their implementation comes 
with important operational costs and while it can increment the reservoir’s recovery percentage, substantial 
upfront investment and high risk associated with every EOR operation make the selection a critical process. The 
successful implementation of EOR methods is highly dependent on reservoir properties, which ultimately 
determine the most suitable EOR techniques. A reliable method for EOR screening is necessary in light of recent 
advances and new EOR techniques developed in the years since the development of the classical look-up tables 
for EOR screening. As an alternative to conventional screening, this study proposes a comprehensive approach 
for EOR screening using Artificial Intelligence for sandstone and carbonate reservoirs. The main objective is to 
determine a relationship between reservoir conditions and the potential of a given EOR method through 
machine and deep learning techniques.

EPS-GY1: GEOLOGY 
Room: Boardroom 4
Chairs: Margherita Denaro (Khalifa University & Petroleum Institute, United Arab Emirates), Ahmed A. Osman 
(Khalifa University, United Arab Emirates)

15:30 Identifying the Cyclicity of Various Rock-Type Distribution using pXRF Scanning Analysis: A Case Study of 
the Bicheno Cores, Tasmania
Wahyuningrum Lestari and Aisha Al Suwaidi (Khalifa University, United Arab Emirates)
Stratigraphic distribution of various deposit types along with the organic-rich intervals provides important 
information about the paleoenvironmental evolution. In this study, the application of pXRF scanning analysis 
and general sedimentary description of the cores are used to identify the general rock types and any possible 
trends to indicate a lithological change according to the geochemical proxies of SiO2, Al2O3, Fe2O3, CaO, Pb, and 
V. This approach is applied to three sets of Bicheno cores from eastern Tasmania, Australia to examine the 
influence(s) of the Karoo-Ferrar Large Igneous Province in the area. The results show various represent deposits 
of Dolerite, Coal dominated, Siltstone, and other clastic-dominated deposits along with the cyclicity of organic-
rich layers between the same coal-dominated group interval, which reveal the evolution of the regional 
paleoenvironment.

15:45 Tectonic evolution of the frontal fold-thrust belt and foreland basin of the UAE-Oman Mountains
Ahmed A. Osman and Mohammed Ali (Khalifa University, United Arab Emirates)
The subsurface geological setting of the frontal fold and thrust belt of the Oman-UAE Mountains, distribution of 
the different sedimentary sequences, and distribution of thrust sheets remain poorly known. Accordingly, the 
present study used deep seismic sections and well logs aiming at outlining the tectono-stratigraphic evolution. 
We reveal that a major spreading event of the Neo-Tethys Ocean happened during Toarcian (~174 Ma) and a Late 
Cretaceous block faulting of earlier extensional faults due to flexure loading and bulging resulting from 
emplacement of the Semail Ophiolite. The Arabian rifted passive margin transition to a foreland basin is defined 
to be at 87 Ma with Late Oligocene-Early Miocene influence by the Zagros collision.
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16:00 Birth of a large Quaternary volcanic edifice southwest of the Brothers Islets, Northern Red Sea, Egyptian 
Margin
Moamen Ali, Alessandro Decarlis and Andrea Ceriani (Khalifa University, United Arab Emirates); Marco Ligi 
(Institute of Marine Science ISMAR, Italy)
The Northern Red Sea is interpreted as a magma-poor rifted margin, but several recent magmatic additions 
have been reported. However, their description in terms of architectural features and relative age is almost 
ambiguous. We interpreted gravity, magnetic and seismic data to discuss the possible occurrence of magmatic 
buildups offshore of Quseir. Six significant positive anomalies were identified. One of these highs is located 10 
km southwest of the Brothers Islands. The basement high was probably formed by rapid ascent and cooling of 
basaltic magmas along a rifting related fault during post rift times. The exogenous edifice reaches the present-
day surface and affects the seafloor morphology. This exposed part measure 6x1.6 km, approximately, while the 
buried endogenous measures 7x17 km. The average elevations of the seamount range from 300 to 520 m above 
the seafloor. The relationships with the local inferred stratigraphy suggest a probable post-Pleistocene age for 
the magmatic events.

16:15 Record of carbon and oxygen-isotope perturbations in the Early Cretaceous: high-resolution study of 
Wadi Mu’aydin, Oman
Margherita Denaro (Khalifa University & Petroleum Institute, United Arab Emirates)
The Early Cretaceous has been a period of profound environmental changes, characterized by the rise of 
temperature and crisis of carbonate factory, turnover among calcifiers, and drowning of many platforms. In 
front of common environmental conditions, the different responses between platforms at high and low 
latitudes call for further investigation. The sediments of Hawar Member, hosting the negative shift that marks 
the onset of the carbon cycle perturbation, are the most studied expression of those changes. This study 
presents a high-resolution chemostratigraphy dataset (oxygen and carbon isotope) obtained from Wadi 
Mu’aydin outcrop - Oman, with the intent to integrate the already available database, and overcome the lack of 
resolution offered by the biostratigraphy, especially in shallow water, and offered reference data for 
paleoenvironmental interpretation and global correlation.

16:30 The effects of diagenetic alterations on reservoir quality: a case study from Arab Formation (Upper 
Jurassic), Abu Dhabi
Hind Sulieman (Khalifa University, United Arab Emirates)
The Upper Jurassic Arab Formation comprises one of the most prolific hydrocarbon reservoirs in the Middle 
East, yet the key controls of reservoir quality are still relatively poorly understood. This study aims to highlight 
the main parameters controlling heterogeneity of porosity-permeability in conventional macroporous 
grainstones and unconventional microporous mudstone reservoir of the Upper Jurassic, Abu Dhabi, United 
Arab Emirates. Constraining the spatial and temporal distribution of microporosity in grain-dominated and 
mud-dominated textures can have important implications for development of accurate reservoir models, i.e. 
fluid flow and storage capacity.

16:45 Late Jurassic evaporites in Arab Formation, UAE, what it can tells us about the ancient marine shelf 
environment
Lolita Marheni (Khalifa University, United Arab Emirates)
Arab Formation is considered one of the most important hydrocarbon reservoirs in the Middle East. It was 
deposited during Late Jurassic (±150 million years ago) and consists of 4 intervals, Arab A, B, C, and D with cycles 
of limestone, dolostone, and evaporites. Several evaporites textures and vertical variations are observed through 
drill core data from an offshore oilfield in Abu Dhabi. The anhydrite occurred firstly as nodules in smaller size 
and developed upward into bigger size and creating chicken-wire texture. The gradual change in anhydrite 
textures and size can represent the degree of evaporation and salinity in the intrashelf area associated with 
sea-level change. This study will focus on describing a various characteristics of evaporites, especially anhydrite 
in Arab Formation, and interpret the mechanism of the depositional process.
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EPS-H3: INDUSTRIAL ENGINEERING 
Room: Boardroom 2
Chairs: Fatima Jassim Alhammadi (Khalifa University, United Arab Emirates), Khaled M Toffaha (Khalifa University, 
United Arab Emirates) 

15:30 Prediction of Patients Safety Risks using Machine Learning Algorithms
Khaled M Toffaha (Khalifa University, United Arab Emirates); Mecit Can Emre Simsekler (Khalifa University of 
Science and Technology, United Arab Emirates); Mohammad Omar (Khalifa University, United Arab Emirates)
Medical errors constitute a significant challenge harming thousands of people every year worldwide. Pressure 
ulcers, falls, and CLABSIs are three of the adverse events that are highly experienced in healthcare. Leveraging 
various machine learning (ML) algorithms, this research will identify a comprehensive list of predictors, including 
patient information and operational data, to proactively predict and manage patient safety risks.

15:45 A Simulation-Based Variable Neighborhood Search Approach for Optimizing Cross-Training Policies
Moustafa Abdelwanis, Nenad Mladenovic and Andrei Sleptchenko (Khalifa University, United Arab Emirates)
This study proposes a framework for optimizing skill assignment in service facilities using a simulation-based 
variable neighborhood search optimization. We use discrete event simulation to evaluate service cost under 
stochastic demand and service times. The objective function of the optimization model utilizes the simulation 
results. We use Kim and Nelson procedure to select which design is better using multiple replications from the 
simulation model.

16:00 Evaluation of Patient Satisfaction in Telemedicine Using Machine Learning Algorithms
Fatima Jassim Alhammadi (Khalifa University, United Arab Emirates)
In telemedicine, patient satisfaction is a multi-dimensional notion that provides insights into numerous areas of 
healthcare quality. Although previous research has identified a variety of patient and provider-related factors, 
their relative importance in telemedicine patient satisfaction remains unknown. Using survey data, we 
developed tree-based machine-learning algorithms, random forests and XGBoosting, to predict relationships 
between patient and provider-related characteristics and telemedicine satisfaction. Then, RF was adopted for 
feature importance analysis with higher prediction capability in order to determine the relative importance of 
the factors influencing patient satisfaction. In all models, the traits of “culturally acceptable” and “comfortable 
communication” were found to be the most important determinants of patient satisfaction. The adoption of this 
prediction model and feature importance analysis can help practitioners, managers, and academics in 
healthcare to benefit their specific healthcare settings and topics of interest.

16:15 Community Detection Approach in Telecommunication Clients Grouping
Nadeen M Faraj, Nenad Mladenovic, Andrei Sleptchenko and Anis Ouali (Khalifa University, United Arab Emirates)
In this research paper, we are tackling a community detection problem (CDP); specifically clustering of 
customers of some telecommunication company. CDP can be defined as an optimization problem by using 
mathematical programming. The method for solving this CDP is based on metaheuristic Variable neighborhood 
search (VNS). Real data from the telecommunication company is collected and prepared as an input data using 
C++ programming to be inserted in the VNS code, and lastly python plotter is used as a tool to visualize the 
communities found.

16:30 Selection of Digitalizable Service Spare Parts
Helal Saeed Alshamsi (Khalifa University, United Arab Emirates)
Spare parts are the base of maintenance, which account for most of its expenditures, so they get the 
management’s extensive attention. The existing challenges in the after-sales supply chain necessitate the quest 
for an innovative approach, which this research intends to address. This research plans to screen spare parts 
based on technical and economic factors, followed by cost, to determine the best candidates for digital 
manufacturing. The proposed filtering analysis should help demonstrate how businesses may profit from using 
such technology.

16:45 Blockchain-Based Management of Blood Donation
Diana Jawad Hawashin (Khalifa University, United Arab Emirates)
Today’s a large number of blood donation management systems fall short in providing traceability, immutability, 
transparency, audit, privacy, and security features. Also, they are vulnerable to the single point of failure problem 
due to centralization. 
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In this paper, we propose a private Ethereum blockchain-based solution to automate blood donation 
management in a manner that is decentralized, transparent, traceable, auditable, private, secure, and 
trustworthy. The proposed solution stores non-critical and large data off-chain using the decentralized storage of 
the InterPlanetary File System (IPFS). We present the system architecture, sequence diagrams, entity-
relationship diagram, and algorithms to briefly explain the working principles of our blood donation 
management solution. We evaluate the performance of our solution in terms of efficiency and effectiveness 
through performing security analysis.

15:30 - 16:15
PS-3A: POSTER SESSION - 3A 
Room: Joharah Ballroom
Chairs: Amos Kwaku Avornyo (Khalifa University, United Arab Emirates), Hermon Teferi Berhe (Khalifa University, 
United Arab Emirates), Rukshana Mangattu Veettil (Khalifa University, United Arab Emirates) 

The Shanghai Cooperation Organization, a New Type of Security Organization 
Irfan Mushtaq (Sorbonne University, United Arab Emirates)
The Shanghai Cooperation Organization has the potential to become a security organization. It can counter the 
NATO’s influence; provide security to member states and boost regional and global stability. It will be more 
effective in the bipolar world which has almost become a reality. This paper will highlight the rationale for the 
SCO as security organization, challenges and possible reality to it.

Covid-19 Metaphors in Arab Media
Lien Ismaiel Sulaiman (American University of Sharjah & Sharjah Art Foundation, United Arab Emirates)
Newspapers have been recognized as a main source for information surrounding the Coronavirus Disease 2019. 
This platform can impact the public perception through the way it represents the disease. Therefore, this 
corpus-based and qualitative research investigates the ways Arabic Newspapers portray Covid-19 terminology 
and metaphor. To extract the key terms, an ad hoc corpus from five Arabic newspapers processed in Sketch 
Engine, a corpus manager and text analysis software. In addition, an in-depth textual analysis was conducted on 
the corpus to identify the metaphors. The results have revealed nine Arabic terms used to refer to Covid-19, 
which were formed by arabicization, literal translation, and borrowing. Moreover, the research identified military, 
religion, and personification metaphors. The research recommends the establishment of the International Arab 
Institution for Medical Term Standardization to ensure consistent use of terms and the creation of Metaphor 
Menu that contains positively influential metaphors to be used in pandemics.

Using Tabletop Role-playing Games as a Teaching Tool
Abdulrahman Abdulla Bucheeri (American University of Sharjah, United Arab Emirates)
This study discusses the use of Table-Top Role-Playing Games (TTRPGS) as a teaching tool/method in the 
language classroom. I present some of the merits that this method to support my stance. I end the study with a 
proposed experiment to test the method and verify its efficacy. This experiment also includes a sample 
curriculum for the duration of the experiment and can be further developed for a classroom. This paper is of 
interest to the conference because it supports the position of TTRPGs as a learning tool that is enjoyable and 
beneficial for both instructors and learners.

Benefits of Utilizing Online Instruction in the Writing Classroom
Konstantina Spyropoulou (American University of Sharjah, United Arab Emirates)
In this paper, I explore the benefits that online instruction has over traditional face-to-face instruction in the 
context of a university-level class. I also consider the challenges of face-to-face instruction as observed during 
the Covid-19 pandemic and an overall scope of the importance of further researching the topic of the best 
suitable mode of instruction for a writing classroom.

The effect of high-heels shoe on posture
Hour Matar Almadhaani (Khalifa University, United Arab Emirates)
High-heeled shoes are a common choice for women’s footwear. Physicians have condemned the use of these 
shoes due to the abnormal effects on posture. Many of the postural and biomechanical implications of this type 
of shoe have been adequately characterized, and great progress has been made. This paper aims to provide a 
practical overview of the postural and dynamic gait abnormalities that high-heeled shoes cause in patients.
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Effect of Maternal Obesity on Embryonic brain development and Neurogenesis through epigenetic 
mechanisms
Thilina T Alawathugoda (United Arab Emirates University, United Arab Emirates)
Neurodevelopmental disorders have a complex etiology that might be similar and start very early-on during 
embryonic development through the involvement of epigenetic mechanisms. Our research shows that 
saturated fatty acids alter developmental neurogenesis due to reduced progenitor proliferation and increased 
differentiation into neurons. Histone modification induced by the change in expression of enzymes SIRT1 
(histone deacetylase), LSD1 (histone demethylase) and EZH2 (histone methyl transferase), regulate signaling 
pathways and affect the expression of several transcription factors responsible for de novo fatty acid and 
cholesterol biosynthesis, possibly leading to defective neurogenesis. This study uses the rat model of maternal 
obesity and pluripotent human embryonic stem cells’ directed differentiation into cortical neurons for the 
identification and functional validation of novel molecular mechanism/s of saturated fatty acid mediated 
alterations on embryonic neurodevelopment at the transcriptional/epigenetic level. This could be critical in the 
development of preventative strategies and therapeutic interventions for Neurodevelopmental Disorders.

Drug Delivery to the Brain: Overcoming the Blood-Brain Barrier (Review)
Aya Mahmoud Al Qassem and Mohammad Bostanudin (Al Ain University, United Arab Emirates)
The blood-brain barrier (BBB) has shown to be a significant obstacle to brain medication delivery. The BBB in a 
healthy brain is a diffusion barrier that prevents most substances from passing from the blood to the brain; only 
tiny molecules can pass across the BBB. The aim of this study is to offer a general overview of current brain 
medication delivery techniques and associated topics. It is anticipated that this review will stimulate readers to 
look into new ways to deliver medications to the brain. Current non-nanoparticle options are also discussed, 
including the use of non-invasive approaches to improve brain medication absorption. Keywords-actively 
targeted delivery, drug delivery, permeable blood-brain barrier

Thermo-mechanical Tire-Pavement Interaction Algorithm for Skid Resistance on Asphalt Pavements
Yasmeen Ghassan Abdelkarim, Sangyoung Yoon, Tae-Yeon Kim and Tom Skarpas (Khalifa University, United 
Arab Emirates)
Research has shown that road skid resistance decreases significantly as the ambient and the pavement 
temperature increase as well as the temperature of car tires. Finite element models for tire-pavement 
interaction can be used as a tool to predict skid resistance loss due to the increase of ambient temperature. The 
main objective of this study is to investigate the effect of high temperature on road skid resistance using a 3D 
thermo-mechanical tire-pavement interaction model, by assessing the effect of temperature on the friction 
between a car tire and the road surface.

Flexural Performance of RC Beams Externally Strengthened with PET Laminates
Ahmad AlRashid (American University of Sharjah, United Arab Emirates)
This study aims to investigate the effect of externally strengthening reinforced concrete (RC) beams with 
polyethylene terephthalate fiber-reinforced polymer (PET-FRP) in flexure. Accordingly, four reinforced concrete 
(RC) beams strengthened with different FRP sheets in flexure were tested. Test results showed a significant 
increase in flexural strength of beams strengthened with traditional CFRP sheets and an increase in ductility 
and flexural capacity of RC beams strengthened with PET-FRP. In fact, RC beams strengthened with two layers 
of PETFRP provided similar strength enhancement as the CFRP strengthened beam with improvement in the 
ductility.

Persistence Multi-Object Tracking for Autonomous Vehicles
Mohamed Nagy Mostafa, Nagy (Khalifa University & Helwan University, United Arab Emirates); Majid Khonji 
(Masdar Institute, Khalifa University, United Arab Emirates)
Persistent tracking for dynamic objects in self-driving systems is essential to make proper decisions, particularly 
for high-dynamic environments. Despite the recent development in this area, the existing object tracking 
approaches discard objects information, including trajectories, once they become undetectable. This approach 
cannot employ in real-time scenarios when the objects may become undetectable by sensors under any 
condition, such as overlapping. The primary reason for incapability to re-match the object in the second 
appearance is that the current matching metric relies on the object trajectory regardless of its appearance. 
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This paper will introduce a supplemental matching metric that provides a sufficient description of objects by 
extracting distinctive features to be matched after being unobservant. This information will allow second-
matching for objects and maintain their historical estimated trajectory, preventing re-estimating object 
trajectories after being discarded.

Failure Prediction of Industrial Equipment using Machine Learning
Qasim Eisa Alblooshi (Khalifa University & Etisalat, United Arab Emirates)
‘Predictive maintenance of equipment’ has become a hot and popular topic in several industries for the past 
few years that includes, health and production industries. The machineries in such industries must be 
preserved in good conditions since critical operations rely on the active run of the equipment; such as patients’ 
health and production lines. Predictive maintenance became popular mainly due to 3 reasons, the first is due 
to advancement in machine learning techniques, practices and understanding. Secondly, development in data 
extraction systems such as the sensorial system implemented on the machineries to monitor the quality of 
different components . Lastly, advancement in computation systems since computers became extremely 
powerful.

Molybdenum Disulfate Nanosheets Based Membranes for Water Treatment and Purification
Delal Momani (Khalifa University, United Arab Emirates)
Nano-technology has recently gained a remarkable significance in the field of water treatment and 
purification, where Nano-scaled particles are employed in the remediation, desalination, filtration, purification, 
disinfection, of water treatment processes. It provides high performance and affordable solutions for treatment. 
Molybdenum Disulfate (MoS2) 2D nanostructured particles were found to offer many attractive properties 
including high chemical, catalytic, and biological activity, and mechanical stability. Thus, it is being used widely 
in water treatment especially in the membrane technology. However, the dimensional instability and low 
performance of the 2D nanosheet membranes have hindered their application, which emerge the need for 
modification to improve the overall properties of materials. This research aims to synthesize 2D-MoS2 particles, 
crosslinking the ultrathin nanosheets by succinic acid and functionalize by other agents, then use a filter 
support to fabricate the membrane. The prepared membrane is expected to result an improvement in the 
overall contaminant separation and stability

A Decision Support Tool to Minimize Energy Consumption in Water Distribution Networks
Abdulla Mohammed (Khalifa University, United Arab Emirates)
This research aims to develop a decision tool to optimize pump operation costs at a utility company. A pilot 
case study from the utility company water network is selected to develop the new optimization tool. The case 
study consists of two water pumping stations, six variable speed pumps, six tanks, and nine demand nodes. 
The operation system pumping stations is semi-automatic. Currently, the start and stop of each pump and 
flowrate are decided based on human experience regardless of the electricity tariff. This study develops a new 
optimization decision tool to help the operation decide the optimum pumping flow rate for the upcoming 24 
hours, minimizing pumping cost. AIMMS optimization software is used to solve linear programming and to 
develop a user-friendly interface.Then, the tool suggests the optimum flow rates which were tested on EPANET. 
The optimization tool had successfully reduced the cost of the pumping station up to 9%.

Goods-to-person versus person-to-goods systems: a human factors based comparison
Shayaan Syed (Khalifa University, India); Saed Amer (Khalifa University of Science and Technology, United Arab 
Emirates); Ahmad Mayyas (Khalifa University, United Arab Emirates)
A goods-to-person strategy for order picking proved to increase productivity and helped to achieve the 
distribution center’s goal to reach a picking rate of an item every 10 seconds. However, some pointers suggest 
increasing threats to the human’s well-being when working under pressure. The research on such task analysis 
has been done to date due to many challenges including monitoring real workers in an actual warehouse 
environment. This project suggests employing correct human factors simulation tools using a scale model of 
an order-picking station. Inertial motion capture provides high fidelity skeletal definition even when the 
tracking sensors may be briefly obscured.
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Total Cost of Ownership of Advanced Drivetrains Vehicle with Lightweight Material
Karim Moawad, Ahmad Mayyas and Mohammad Omar (Khalifa University, United Arab Emirates); Saed Amer 
(Khalifa University of Science and Technology, United Arab Emirates)
The competition between conventional and electric-powered vehicles is becoming more heated, due to the 
increase in electric cars’ range, the availability of charging stations, the significant price decrease, and the 
current climate crisis is also major factor in this competition. In this study, a model was developed to objectively 
compare different drivetrains combined with different lightweight materials economically and environmentally. 
The comparisons were conducted in different states in United State. Total cost of ownership and monetized Life 
cycle assessment were utilized and combined for a holistic overview. The lowest cost and emission vehicle 
changed as we changed the conditions but on average Hybrid electric vehicle with body of advance high 
strength steel was the top choice.

Factory Planning for a Greenfield Gearbox Factory: A Case Study
Marwa Ali, Zainab Alabdouli, Hosni Ahmed, Rim Chanbour and Hatoon Softa (UAEU, United Arab Emirates)
This paper describes an integrated approach to the planning of a greenfield factory for the manufacture of 
gearboxes for which the technical processes are well understood. It describes the holistic architectural 
considerations and the manufacturing considerations of the gearboxes integrated into it. The holistic 
considerations are investigated separately and the Factory Planning models are investigated separately. They 
are combined to form the integrated model which was applied to plan the gearbox factory. To implement this 
plan further steps on detail production and technical analysis are needed to make the factory.

3D Printed Visual Contact Lenses For Color Blindness Patients
Saba Hittini (Khalifa University, United Arab Emirates)
Color blindness is one of the health problems that can disturb patients’ daily life in all their activities. Nowadays 
colorblindness affects 2.2% of the total population and it is more dominant in males’ community . No cure is 
available since gene therapy is still in the research phase. Instead, patients rely mostly on using wearable aids 
that help to block wavelengths causing overlapping between shades of color. Contributing with that, this 
research work on fabrication for colored 3D contact lens production. 3D printing used to produce contact lens 
for color blindness patients by mixing prepared resin with Alcohol ink pink color to achieve blocking range 
(520-580)nm which could enhance the vision for red green patients. Fabricated lens shows acceptable optical 
results which are in the recommended range, in addition we ensure that there will be no leakage through the 
produced lens both stored in water and commercial solution.

investigation of graphene with antiviral molecules surface functionalization: MD study
Hiba K. Aljayyousi (Khalifa University, United Arab Emirates)
Surface functionalization of graphene using computational methods is conducted to pave the way of the 
experimental study afterwards to investigate it’s potential to be used as Covid-19 sensor or filter. MD simulations 
were used to assess the binding energy of the graphene sheet with three different anti-viral molecules ; 
Cepharanthine, Hypericin and Ergoloid.The binding energies computed for the graphene and the 
Cepharanthine is -36.22 Kcal/mol using the PCFF force field, -42.37 in Universal force filed and -71.80 Kcal/mol 
using the deriding force field. For hypericin the binding energies were -50.7, -65.65 and -75.31 Kcal/mol for PCFF, 
universal and Deriding force fields. Finally, for Ergloid the computed binding energies were -45.84, -59.65, and 
-74.45 Kcal/mol respectively. The binding energies are promising and assure that the graphene surface could be 
stably functionalized with either of these antiviral molecules.

Novel approach to produce thick CNT based Buckypaper for Shielding applications
Syed Mohammed Sajl (Khalifa University, United Arab Emirates)
Buckypapers with thickness of more 400 µm are very important for many applications such as Radar Absorbing 
Materials (RAM), Electromagnetic interference shielding (EMI), supercapacitors and lithium-ion battery (LIB). 
CNT Buckypaper is a thin sheet made from an aggregate of carbon nanotubes, literature studies show the 
thickness of single buckypaper produced by film casting method is in the range of 40-100 μm1. This study 
shares the preliminary work carried as an attempt to produce super-thick buckypapers by film casting process.
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16:15 - 17:00
PS-3B: POSTER SESSION - 3B 
Room: Joharah Ballroom
Chairs: Mohamed Nagy Mostafa, Nagy (Khalifa University & Helwan University, United Arab Emirates), Syed 
Mohammed Sajl (Khalifa University, United Arab Emirates) 

Tandem Catalysis for the Conversion of CO2 into Light Olefins Using CHA/AEI SAPO-34 Support
Youssef Kaddoura and Maryam Khaleel (Khalifa University, United Arab Emirates); Kyriaki Polychronopoulou 
(Khalifa University of Science and Technology, United Arab Emirates)
Due to the negative impact of climate change, reduction of CO2 concentrations in the atmosphere became 
urgent. Conversion of CO2 to light olefins via hydrogenation is an attractive route as these products are in high 
demand. Recently, tandem catalysts are capable of catalyzing this reaction, by encapsulating a metal/metal 
oxide catalyst into a zeolite support. SAPO-34 is one of the best candidates as a zeolite support, however, it 
suffers from a low activation rate due to coke deposition within its channels. To overcome this challenge, CHA/
AEI SAPO-34 is synthesized by reducing the crystal size and has shown a higher activity rate. This project will 
explore the gap of using this zeolite support in direct hydrogenation of CO2.

Development of salt-impregnated aluminophosphate porous composites for atmospheric water adsorption
Samar N Abd Elwadood, Georgios Karanikolos and Ludovic Dumée (Khalifa University, United Arab Emirates); 
Ali Al Alili (DEWA, United Arab Emirates); Yasser Al Wahedi (Abu Dhabi Maritime Academy, Abu Dhabi Ports, 
Abu Dhabi, UAE, United Arab Emirates)
Drought-hit areas continue to be affected by the water shortage problem with estimations indicating that 
about 4 billion of the world population live in such areas for at least a month, while half a billion are severely 
affected all year round. Composites “Salt Inside Porous Matrix” (CSPMs) are promising materials for atmospheric 
water adsorption/generation. In this work, CSPMs were synthesized by impregnating porous aluminophosphate 
with hygroscopic salts (LiCl and/or CaCl2), and further functionalized with the incorporation of graphene oxide 
(GO). The physicochemical, morphological, and textural properties of the resulting hybrids were evaluated. It 
was found that the confinement of binary salt systems to the SAPO-34 porous matrix yielded the highest 
performance with a water uptake capacity of 0.877 gwater/gadsorbent at 25 oC and 90% relative humidity, 
which was four times higher than that of the untreated SAPO-34.

True Permeation Behavior of Binary Gas Mixtures Described by the Maxwell-Stefan Equation
Taofeeqah Abimbola Agbaje (Khalifa University, United Arab Emirates); Zhou He (Khalifa University of Science 
and Technology, United Arab Emirates & China University of Petroleum (East China), China); Georgios 
Karanikolos, Kean Wang and Maryam Khaleel (Khalifa University, United Arab Emirates)
It is a challenging task to model the permeation behavior of a gas mixture in a microporous network. The 
permeability and selectivity of each species deviates from their corresponding pure component values due to 
the inter-species interactions, namely, competitive adsorption and competitive diffusion. In this study, the 
permeation of binary gas mixtures (CO2/He and CO2/H2) was experimentally measured on a carbon molecular 
sieve membrane (CMSM) using the improved time-lag technology. It was found that the competitive 
adsorption dominated the overall permeation behavior and resulted in lower permeabilities for each species 
than their theoretical pure-gas permeabilities due to the decreased adsorbed phase concentration in the 
membrane pores. The true perm-selectivity of the binary mixture was found to be concentration-dependent, 
and in some high compositions, the reversed selectivity was observed. Such behaviors were explained by the 
well-known Maxwell-Stefan equation.

Machine Learning For Spatial Modulation: A Survey
Selina Shrestha (Khalifa University, United Arab Emirates); Sami Muhaidat (Kahlifa University, United Arab 
Emirates); Lina Bariah (Khalifa University, United Arab Emirates); Paschalis C. Sofotasios (Khalifa University & 
Tampere University, Finland)
Spatial Modulation (SM) is an innovative modulation technique that transmits the information bits in 2 streams: 
the signal transmitted, and the transmit antenna selected. Thus, it overcomes challenges of traditional Multi-
Input-Multi-Output (MIMO) schemes such as high complexity and inter-channel interference while maintaining 
high data rates. However, the SM receiver relies on the propagation conditions of the channel to detect the 
transmitting antenna. When the channel does not provide a rich scattering environment, the signals from 
different antennas appear the same at the receiver, resulting in a high antenna correlation and poor detection. 
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While traditional schemes have been proposed to combat antenna correlation in SM, they result in high 
complexity. This paper reviews more recent machine learning based enhancements in SM that aim to improve 
its performance while adding comparatively lower complexity.

Real Time Face Recognition System
Adarsh Ghimire, Naoufel Werghi, Sajid Javed and Jorge Dias (Khalifa University, United Arab Emirates)
Over the past few decades, interest in algorithms for face recognition has been growing rapidly and has even 
surpassed human-level performance. Despite their accomplishments, their practical integration with a real-
time performance-hungry system is not feasible due to high computational costs. So in this paper, we explore 
the recent, fast, and accurate face recognition system that can be easily integrated with real-time devices, and 
tested the algorithms on robot hardware platforms to confirm their robustness and speed.

AI-Driven Segmentation of Infection in COVID-19 lung CT
Ameera Ali Bawazir (MBZUAI, United Arab Emirates)
SARS-CoV-2 is a strain of coronavirus that led to a global pandemic starting from china in late 2019 and 
spreading to the rest of the world. The disease caused by the virus is named COVID-19 disease and causes 
infections in the lung. CT scan of the disease is recommended as it helps with early diagnosis and detection of 
the disease. Due to high number of patients, the high cost of imaging labeling and low number of qualified 
radiologist, an automatic solution to detect the infection becomes essential. To address this challenge, an 
encoder decoder based deep learning algorithm is explored to develop a solution for the problem of 
segmentation and quantification of pneumonia infection of COVID-19 patients in lung CT. Experiments on 3D 
CT scans demonstrate that BasicUNet can provide a promising capability in segmenting patients’ lungs and 
infections.

Plasmonic ZrN Composite Membranes for Solar-Driven Desalination
Meera Al Mehrzi (Khalifa University, United Arab Emirates)
To meet growing freshwater demand in the globe, we proposed cost-effective plasmonic composite 
membranes as an alternative to metal-based plasmonic structures. The zirconium nitride polymer (ZrN/PVDF) 
composite membrane exhibited broad band light absorption in the wavelength range of 250 to 2500 nm. The 
ZrN/PVDF composite membrane resembled outstanding thermal and surface properties, while being very 
homogenous and chemically and mechanically, robust and stable. The preliminary characterization results 
reveal an impressive dry temperature measurement result of 92.9 °C and a static contact angle of 94.3°. These 
thermal and surface measurement results render this membrane as an ideal candidate for a novel 
photothermal Air Gap Membrane Distillation technology. We have prototyped such a technology making it 
solely driven by solar energy and desalinating saline feed via a thermal separation process. The membrane is at 
the heart of this technology, and testing our ZrN/PVDF composite membrane revealed excellent membrane 
performance results.

Experimental Study of Brine Droplet Supercooling during Freezing
Hongtao Zhang and Isam Janajreh (Khalifa University, United Arab Emirates)
Freeze desalination is a promising seawater desalination technology with low energy consumption potential, 
low corrosion, operating at atmospheric pressure, and low requirement for material and setup. However, 
freezing experiments found that brine did not freeze at the freezing point but at a lower temperature. This 
supercooling (difference between the freezing point and real freezing temperature) increases the desalination 
cost due to the lower crystallization temperature and longer freezing time. This work finds that in droplets 
convection freezing, supercooling increases with salinity when salinity is lower than 4g/L or higher than 8g/L. 
Besides, supercooling increases with the cooling temperature. In addition, for conduction freezing on the 
cooling plate, the droplet on the less hydrophilic surface has smaller supercooling and is more easily to be 
frozen when compared with the droplet on a more hydrophilic surface.

Inverter Based Islanded Microgrid Protection Using Discrete Wavelet Transform
Ahmed Mohamed Mahmoud Abdelemam, A. Emam, Ahmed Al Durra and Hatem Zeineldin (Khalifa University, 
United Arab Emirates); Ehab El-Saadany (Khalifa University of Science and Technology, United Arab Emirates)
One of the main drawbacks of distributed generators with an inverter interface (IIDG) is that the protection of 
the inverter switch limits the fault current through the inverter control system to below the rated current. 
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As a result, traditional overcurrent relays cannot function to protect the distribution lines connected to such 
generators in the event of various types of short circuits. To get a solution for such a problem, a new protection 
algorithm is proposed that can utilize the Discrete Wavelet Transform (DWT) to detect faults using high-
frequency oscillations associated with short-circuit currents. The discrete wavelet energy is calculated from the 
DWT output, accumulated, and compared to the set value. The proposed algorithm has been verified by using 
PSCAD / EMTDC simulation program.

A Non-Parametric Auto-Tuning Method for Standalone DC-AC Converters with Inductive Load
Zheng Zhang, Ahmed Shehada, Balanthi Beig and Igor Boiko (Khalifa University, United Arab Emirates)
This paper investigates application of auto-tuning on standalone DC-AC voltage source converters with 
inductive load, based on modified relay feedback test (MRFT). The proposed method does not require any 
knowledge of the plant. Notch filter is used to compensate the LCL resonant caused by the LC filter and the 
inductive component in the load. PID controller parameters are calculated based on the tuning rules which 
guarantees a specified phase margin. Performance of the designed tuning method is studied by simulation.

An Efficient Converter For EVs
Iehab Suliman (Khalifa University, United Arab Emirates)
In this paper, a bidirectional high gain converter topology for EV applications will be presented along with 
simulation results. In the forward direction, the voltage from the battery pack is boosted using the proposed 
converter to drive the motor via the inverter. During regenerative braking, the voltage from the motor is 
stepped down to recharge the battery through the proposed converter.

Seat Comfort Assessment using Finite Element Analysis
Hala Bermamet (Khalifa University, United Arab Emirates); Saed Amer and Mecit Can Emre Simsekler (Khalifa 
University of Science and Technology, United Arab Emirates)
Traditionally, seat comfort analyses are done on physically produced seats in addition to subjective assessment, 
which consumes long hours besides high costs of procedures and redesign. This study proposes an assessment 
of seat comfort at early design stages without the need for physical prototyping by running Finite Element 
Analysis on Computer Aided Design (CAD) models of human and seats with different seats features and 
materials.

Bibliometric analysis of Six Sigma and Industry 4.0
Juman Alsadi (Khalifa University, United Arab Emirates)
The concept of integrating Six Sigma and Industry 4.0 is perhaps unknown. The integration is challenging in 
terms of contentment-wise, and a broad multi-dimensional research area. In this paper, bibliometric analysis 
has been applied using Scopus to the field of Six Sigma & Industry 4.0 to identify its influences and to obtain a 
structured overview of the characteristics, publications, and developments in this research domain. It is found 
that the integration is increasing significantly throughout the years.

Modeling Supply Chain of Critical Materials Used In Solar Photovoltaics Panels
Hermon Teferi Berhe (Khalifa University, United Arab Emirates)
A global call for fighting against greenhouse gases (GHG) has escalated the demand of clean, renewable, and 
sustainable sources of energy across the world. Solar energy is one of the leading renewable, clean, and carbon 
free electricity generating technology by mid-century. However, solar PV modules are manufactured by rare 
elements which are prone to supply chain bottle neck due to their scarcity as well as over consumption by 
emerging technologies. In this research the supply bottle neck of critical elements for solar photovoltaic panels 
will be studied briefly. A model will be designed to keep track of those ever-depleting elements to maximize 
solar photovoltaic panels production in response to greenhouse gases emissions reduction pledge, which was 
announced in Paris agreement on 12 December 2015.

17:00 - 18:30
AHS-2: ARTS, HUMANITIES & SOCIAL SCIENCES & BUSINESS 
Room: Boardroom 3
Chairs: Amin Khaled Alhaj Hamad (American University of Sharjah, United Arab Emirates), Angel Merchant 
(American University of Sharjah, United Arab Emirates)
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17:00 Do Teachers Know What Engages Their Students?
Angel Merchant (American University of Sharjah, United Arab Emirates)
Engagement is an important facet of any successful classroom environment. Learner engagement can be 
defined as active participation and involvement in the classroom. While teachers often claim they know what 
engages their learners, the evidence suggests otherwise. In my proposed experiment, students at the American 
University of Sharjah will be filmed in a classroom setting and asked to self-rate their engagement levels, using 
the Idiodynamic software. Their respective teachers will also rate the student’s engagement levels, and the 
responses will be analyzed for similarities and differences. The presenter will explore engagement and establish 
the degree to which teachers are aware of actual (as opposed to fake) student engagement. This study is 
important because it can help educators understand what truly engages their students, and can help 
distinguish fake engagement from real engagement. The Idiodynamic method will also be presented, and this 
software can help research in multiple fields.

17:15 The Impact of English Reading on the Measures of Academic Progress Results
Amin Khaled Alhaj Hamad and Dana Dannawi (American University of Sharjah, United Arab Emirates)
As the Dubai government is trying its best to improve the educational system in the private schools and achieve 
the goals of the national agenda 2021 in the education sector, benchmarking is one of the important keys to 
assess private schools in Dubai. The study focuses on the results of MAP in a private school for grade 6 that 
follows the U.S curriculum. Multivariate analysis of variance (MANOVA), Hoteling T2 and the simultaneous 
confidence intervals were used to find out whether English has an impact on the results of the MAP in the 
following subjects: math, science, English reading, and language. The low performance of the school sample was 
due to English reading scores, while no improvement was shown in the attainment of the students in 
mathematics and sciences.

17:30 Beware of titles- Analyzing cybercrime reporting in UAE
Maitha Al Mazrouei (Zayed University, United Arab Emirates); Danica Čigoja Piper and Lena Yuryna Connolly 
(Assistant Professor, United Arab Emirates)
In this paper, media reporting of cybercrime victims (with a specific focus on organizations) was examined.For 
this purpose, news headlines from two most known media outlets in the UAE were analyzed. A basic premise of 
this paper is that media has the ability to restrict readers to either ‘opposing’ or ‘favouring’ views about the 
subject of the news. Research findings demonstrate that the aforementioned media outlets are fairly objective 
in representing victims of cybercrime.

17:45 Leading during Covid-19 crisis: The Influence of Principals’ Leadership Styles on Teachers’ Well-being in 
the UAE Public Secondary Schools
Fatema Habeeb AlAttar, NA (United Arab Emirates University & NA, United Arab Emirates); Shashidhar Belbase 
(UAEU, United Arab Emirates)
This quantitative study examined the relationship between different types of leadership styles, which are 
participative, directive, supportive, and laissez-faire, and teachers’ well-being in the United Arab Emirates (UAE) 
during the COVID-19 pandemic. The study adds insights into the UAE’s public schools’ context, where 101 
teachers were surveyed following a snowball sampling technique. Findings revealed that laissez-faire and 
directive styles were the most dominant leadership styles. Moreover, results from the Generalized Linear Model 
analysis revealed that although the four styles correlated positively with well-being, the participative leadership 
style had the highest influence. Furthermore, none of the demographics had any significant influence on 
well-being, and no differences in well-being in terms of demographics were reported.

18:00 Financial Inclusion An Alternative Financing Mechanism for SMEs in Developing Economies
Shazia Shah (British University in Dubai, United Arab Emirates)
SMEs are crucial to the development of developing economies. These enterprises often face a financing gap that 
constrains their growth and persistent gap occurs as major threat to the survival of enterprises. Hence, ample 
availability of funds is a paramount need for SMEs. In the Middle East region, the alternative finance industry is 
continued to grow. Over $1.61 billion have been raised between 2013 and 2018 through alternative finance 
mechanisms in the Middle East region out of which UAE holds about 15% of the market volume (Zeigler 2020, 
2021) but the SME financing gap persists. The paper discusses the possible modalities for alternative financing 
mechanisms to increase the level of financial inclusion as policy tools in developing markets. No mechanism 
could not be successful until the country’s policymakers support the implementation of lending infrastructure. 
More research in this area would help improve the policies to build more inclusive financial systems.
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18:15 Reasons for Implementing Public-Private Partnership Projects PPP Perspectives from UAE
Samira Abdulla (British University in Dubai, United Arab Emirates)
The paper presents the findings of a study that analyzed the potential reasons for implementing Public Private 
Partnership (PPP) projects for smart infrastructure development sector in the UAE. Theoretically speaking, the 
study was conducted from stakeholder management perspectives. Different stakeholder perspectives such as 
the World Bank, UNECE International PPPs Center of Excellence, and the specialists’ views from Reason 
Foundation were reviewed to get insights about the benefits of implementing PPPs and the insights were 
projected from UAE’s perspective. A discussion is presented to reflect upon the different reasons and offer 
recommendation for future studies.

EPS-A4: PHYSICS & NUCLEAR ENGINEERING 
Room: Murjaan BC
Chairs: Maithah Alaleeli (Khalifa University & KU, United Arab Emirates), Hammad Mueen Arbi (United Arab Emirates 
University, United Arab Emirates)

17:00 Thermal Transport Properties of Monolayer TlPt2Se3
Surabhi Suresh Nair, Nirpendra Singh and Muhammad Sajjad (Khalifa University, United Arab Emirates)
The theoretical prediction, electronic properties, and thermal transport properties of novel monolayer TlPt2Se3 
have been investigated using the first-principles calculations and semi-classical Boltzmann transport theory. The 
relaxation time is calculated considering three scattering mechanisms. The monolayer TlPt2Se3 shows a high 
p-type Seebeck coefficient of 211 μV/K compared to the n-type Seebeck coefficient of 103 μV/K at maximum 
considered temperature (600 K) and a carrier concentration (1020 cm-3). The calculated lattice thermal 
conductivity of monolayer TlPt2Se3 is 1.92 W/mK at 600 K, lower than the monolayer PtSe2. The p-type figure of 
merit of 0.64 (at 600 K) affirms that the monolayer TlPt2Se3 is an excellent thermoelectric material.

17:15 Preliminary investigations of CO spectral signatures in the Martian atmosphere
Malathe Khalil (Khalifa University, United Arab Emirates)
CO is one of the most abundant molecules in the upper atmosphere of Mars. It has been used throughout 
literature as a probe for studying the atmospheric composition, and the dynamics involved. The first step to 
develop the molecular spectroscopic data to interpret experimental spectra of molecules extracted from the 
Emirates Mars Ultraviolet Spectrometer (EMUS) is to calculate the potential energy curves reported in this paper 
using CASSCF/MRCI+Q method.

17:30 Binder-free core-shell-like CoMn2O4@MnS nanowire arrays for high-performance supercapacitors
Hammad Mueen Arbi (United Arab Emirates University, United Arab Emirates)
Binder-free hierarchical core-shell-like CoMn2O4@MnS heterostructures have been grown on the surface of 
nickel (Ni) foam. The as-prepared core-shell-like CoMn2O4@MnS composite electrode has been used 
successfully as a battery-type material. SEM & TEM characterizations reveal that the as-prepared CoMn2O4@MnS 
electrode delivers a dandelion-like heterostructures that contains the MnS nanoparticles grown on the surface of 
CoMn2O4 nanowire arrays (NWAs), resulting a core-shell-like structure. The probable plateaus of cyclic 
voltammetry and galvanostatic charge-discharge experiments suggest that Faradic battery-type redox activity is 
given by the as-prepared core-shell-like CoMn2O4@MnS NWAs electrode. As a battery-type material, core-shell-
like CoMn2O4@MnS NWAs electrode exhibits a outstanding specific capacity of (~213.0 mA h g-1 1 at 2 Ag-1 1), 
remarkable rate capability (~89.91% retains even at 10 A g-1 1), and excellent cycling stability (~91.42% at 6 A g-1 1 
over 5000 cycles), which are much higher than those of the bare CoMn2O4 electrode.

17:45 Spectroscopic characterization of OH molecule
Rania Abdallah Al Abdallah, Marko Gacesa and Nayla El-Kork (Khalifa University, United Arab Emirates)
The electronic structure with the spin-orbit effect of the diatomic molecule OH, present within the Martian 
atmosphere, has been studied in the present work by using CASSCF method followed by MRCI/+Q. Ab-initio 
calculations were performed using the computational chemistry program MOLPRO. The spin-orbit coupling is 
computed using the state interaction approach with the Breit-Pauli Hamiltonian. PECs have been investigated 
for the lowest low-lying spin free states in the 2s+1± representation and spin-orbit states of Ω = 1/2, 3/2 along with 
their spectroscopic constants. This is the first step to calculate OH line list and compare it the experimental 
spectra extracted from instrumental payloads on space missions including the Emirates Mars Ultraviolet 
Spectrometer (EMUS) onboard Emirates Mars Mission (HOPE) probe.



89

THE 7TH UAE GRADUATE STUDENTS 
RESEARCH CONFERENCE

24 March 2022

18:00 Prediction of basemat ablation during molten corium concrete interaction (MCCI) after a postulated 
severe accident in APR1400 reactor
Mohamed A Alrahmani (Khalifa University, United Arab Emirates); Yacine Addad (Khalifa University of Science, 
Technology, and Research, United Arab Emirates); Ilyas Khurshid, Muritala Amidu and Imran Afgan (Khalifa 
University, United Arab Emirates)
This paper describes an unpublished master thesis project which focuses on the prediction of basemat ablation 
during molten corium concrete interaction after a postulated severe accident in a nuclear power plant. The 
code used in the thesis is called CORQUENCH and the power plant type is APR1400, a Korean power plant 
design being currently deployed in the UAE. Ablation depth predicted by CORQUENCH was deemed as 
acceptable after conducting validation using real values provided by Melt Attack and Coolability Experiment. As 
the thesis work is still ongoing, APR1400 results have not been completed and studied yet, initial results are 
shared in this paper to provide the reader with an idea of predicted values.

18:15 The Role of Cladding Thermo-Physical Properties on Plant Response During Loss-of-Coolant-Accident
Maithah Alaleeli and Yongsun Yi (Khalifa University, Abu Dhabi, UAE); Ali Alraisi (NAWAH, United Arab Emirates)
This study investigated the roles of higher thermal conductivity (Zr-T) and higher heat capacity (Zr-E) of 
pressurised water reactor fuel cladding materials on plant responses under loss-of-cooling-accident conditions. 
After core uncovery, the temperature of all modelled cladding materials increased steeply. The rate of 
temperature increase exhibited by Zr-T was same as conventional Zircaloy-4 (Zr-4). The effect of thermal 
conductivity was negligible because the cooling capacity of the coolant reduces significantly when it 
transforms phases from water to steam. Steam has a very high thermal resistance, which dominated the heat 
transfer process. On the other hand, the rate of temperature increase displayed by Zr-E was smaller than both 
Zr-4 and Zr-T. The effect of heat capacity was evident by its ability to absorb more heat from the surrounding 
steam and store it for longer. Hence, core meltdown was delayed and coping time was increased.

EPS-B4: ROBOTICS, MECHATRONICS & AUTOMATION 
Room: Murjaan DE
Chairs: Muaz Al Radi (Khalifa University, United Arab Emirates), Mohammed Walid Salah (Khalifa University, United 
Arab Emirates)

17:00 Development of a Tuning Rule of the PID Controller for the Robotic Manipulator
Ahmed Rehan (Khalifa University of Science and Technology, United Arab Emirates); Igor Boiko (Khalifa 
University, United Arab Emirates); Yahya Zweiri (Khalifa University of Science and Technology, United Arab 
Emirates)
This work investigates the use of Optimization under the Uncertainty Principle and the Modified Relay 
Feedback test to develop a Tuning Rule of the PID controller for Robotic Manipulators. A combined model of 
the Brushless DC motor and a two-link manipulator has been derived and used for this purpose. A set of 
commercial motors and manipulators have been used to construct the samples of nonlinear models for the 
optimization. The Tuning Rule thus developed is tested on different models and is proven to work effectively 
based on small overshoot and settling time.

17:15 Gesture-Based Graph-Theoretic Robot Formation Control
Mahroo Sajid and Shayok Mukhopadhyay (American University of Sharjah, United Arab Emirates)
Multi-robot systems have many diverse applications such as surveillance, search and rescue operations, 
hazardous material handling etc. Formation control is a key requirement out of the many facets of robotic 
swarm control. Consensus-based formation control has definitive advantages in terms of providing a robust and 
distributed control algorithm. In the proposed work, the notion of consensus-based control of robotic 
formations utilizing bare-handed gestures is explored. Although similar examples were found in recent research 
endeavors (including selection and command of groups of UAVs, UGVs and under-water robots), mostly utilize 
electronic or specialized devices for the purpose of Human-Swarm Interaction. This is despite the major 
breakthroughs in the field of image recognition and classification. The proposed gesture-recognition approach 
is based on a relatively simple and fast algorithm capable of discerning the finger count thus affording the user 
a vocabulary of up to five individual commands to assemble and control the robotic swarm.
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17:30 Event Denoising using Graph Neural Network-driven Transformers for Neuromorphic Cameras
Yusra Alkendi and Yahya Zweiri (Khalifa University of Science and Technology, United Arab Emirates)
Neuromorphic vision sensor (NVS) is a bio-inspired technology that has triggered a paradigm shift in the 
computer-vision community. However, NVSs suffer from significant amounts of measurement noise. This noise 
deteriorates the performance of event-based perception and navigation algorithms. In this paper, we propose a 
novel noise filtration algorithm to eliminate false events generated by NVS which do not represent real log-
intensity variations in the observed scene. We employ a Graph Neural Network (GNN)-driven transformer 
algorithm, called GNN-Transformer, to classify every active event pixel in the raw stream into real-log intensity 
variation or noise. The GNN-Transformer is trained on experimental datasets recorded in challenging lighting 
conditions (e.g. moon-light). When tested on unseen datasets, the proposed algorithm outperforms state-of-
the-art (SOTA) methods by 12.0% in terms of filtration accuracy. Compared to SOTA solutions, qualitative results 
verified the superior capability of the proposed algorithm to eliminate noise while preserving meaningful 
events in the scene.

17:45 Robust Localization in GPS-Denied Environments Using a Dynamic Vision Sensor and an Inertial 
Measurement Unit
Mohammed Walid Salah (Khalifa University, United Arab Emirates); Yahya Zweiri (Khalifa University of Science 
and Technology, United Arab Emirates); Lakmal Seneviratne (KURI, United Arab Emirates)
Dynamic vision sensors (DVS) are currently investigated as light receivers and flickering markers as emitters in 
visible light positioning systems. Flickering markers ensure consistent event firing eliminating the relative 
motion requirement for continuous surveillance. The DVS asynchronous behavior identifies the markers by 
their frequencies to match their 3D point correspondences without the need for computationally expensive 
data associations. The major drawbacks of this approach include noise accompanied with the frequency 
detections limiting the available marker IDs and restricting its applicability for large-scale environments. 
Besides, the DVS low resolution leads to unavoidable positioning errors. In this paper, we address these gaps 
with a robust state estimator that improves on marker identification and positioning accuracy. The developed 
framework relies on clustering using Gaussian mixture models for frequency filtering and fuses Inertial 
Measurement Unit (IMU) and camera positioning data for increasing the localization accuracy of the system 
using an Extended Kalman Filter.

18:00 Implementing Visual Servoing Control for Drone-Based Inspection of Flare Stack Structure
Muaz Al Radi (Khalifa University, United Arab Emirates); Hamad Karki (Mechanical Engineering, Khalifa 
University, United Arab Emirates); Naoufel Werghi, Sajid Javed and Jorge Dias (Khalifa University, United Arab 
Emirates)
The inspection of flare stack structures is a challenging task that requires time and human effort. Flare stack 
systems undergo various types of faults that need to be monitored in a timely manner to avoid costly and 
dangerous accidents. Automating this process via the application of autonomous robotic systems for collecting 
comprehensive images of the flare stack’s structure is a promising solution for minimizing the involved hazards 
and costs. In this work, a micro-drone is implemented for autonomously collecting images for flare stack 
structure inspection using visual servoing control. A machine learning algorithm was trained for detecting the 
flare stack structure and extracting visual features for guiding the drone’s movement throughout the 
inspection mission. Lab-scale experiments were conducted for evaluating the performance of the proposed 
inspection technique.

18:15 Neuromorphic Vision based Robotic Grasping
Xiaoqian Huang (Khalifa University, United Arab Emirates)
Robotic vision plays a key role for perceiving the environment in grasping applications. However, the 
conventional framed-based robotic vision. suffering from motion blur and low sampling rate, may not meet the 
automation needs of evolving industrial requirements. This paper, for the first time, proposes an event-based 
robotic grasping framework for multiple unknown objects in a cluttered scene. With advantages of 
microsecond-level sampling rate and no motion blur of event camera, the model-free approaches are 
developed for unknown objects’ grasping. The proposed model-free approach utilizes the developed event-
based object segmentation, visual servoing and grasp planning to localize, align to, and grasp the targeting 
object. Using a UR10 robot with an eye-in-hand neuromorphic camera and a Barrett hand gripper, the 
proposed approaches are experimentally validated with objects of different sizes.
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EPS-C4: CHEMICAL ENGINEERING 
Room: Murjaan FG
Chairs: Balsam T. Swaidan (Khalifa University & Center for Membrane and Advanced Water Technology, United Arab 
Emirates), Ahmed Taha (Khalifa University, United Arab Emirates)

17:00 Electromagnetism in Separation Processes: Application from Water Desalination
Ahmad Al Masri Alwan (Khalifa University, United Arab Emirates)
This paper sheds light on the utilization of electromagnetic field toward enhancing the efficiency of emerging 
water desalination processes, i.e. capacitive deionization. This paper is a consequence of recent experimental 
observations that show fascinating behavior of water and salts, under electromagnetic field. The results show 
enhancements in electrosorption capacity of capacitive deionization, by exposing their feed stream to 
electromagnetic field. We believe that electromagnetic fields can influence the solvent molecular structure and 
the physical properties of water, and thus the water-solute interaction which helps in enhancing the 
performance of these separation processes. The outcomes of this work will ultimately attract the attention of 
wide science community, as it opens up new prospects toward more utilization of the effect of magnetic field 
on solvent molecular structure and solvent-solute interaction such as controlled chemical reaction and material 
synthesis.

17:15 Combined Group Contribution Modeling and Machine Learning Approach for Predicting the Heat of 
Fusion of Ionic Liquids
Samira Zeinab, Mustafa Ibrahim Khamis, Paul Nancarrow and Nabil Abdel Jabbar (American University of 
Sharjah, United Arab Emirates); Taleb Ibrahim (American University of sharjah, United Arab Emirates)
In 2020, it has been reported that energy consumption reached 557 exajoules [1]. The US Energy Information 
Administration (EIA) projected that energy usage will increase by 50% in 2050 owning to the utilization of 
renewable resources [2]. However, the dependance on renewable energy creates a dilemma which arises from 
the mismatch between supply and demand of energy. To help overcome this issue, thermal energy storage 
technologies can be employed using ionic liquids as phase change materials. Ionic liquids are known as “green” 
solvents due to their high thermal stability and low vapor pressure, which promotes product recovery and 
recycling. Ionic liquids are highly utilized in latent heat storage technologies attributed to its high enthalpy of 
fusion. In order to estimate the heat of fusion of an ionic liquid, an accurate predictive model is required. Hence, 
a group contribution model is currently being built.

17:30 Triggered Release of Doxorubicin from Metal-Organic Frameworks Using Microwave Irradiation as a 
Stimulus
Fiza Fatima Syeda and Rana Sabouni (American University of Sharjah, United Arab Emirates)
In this paper, we propose the utilization of Microwaves (MW) for stimulus responsive in-vitro release of 
Doxorubicin (DOX) from F300 MOF for the purpose of drug delivery in cancer therapy. DOX was encapsulated 
into F300 overnight and the drug loading capacity was measured to be 56%. MOFs exhibited drug release 
efficiency of 75% after 37 minutes because of Microwave at 7.4 pH whereas 8.7% was achieved without 
Microwave. Similar observation was obtained at pH 5.3, however the release efficiencies in both cases were less 
than 7.4 pH with much high release efficacy with Microwave (39%) compared to without (6.7%).

17:45 Evaluation of metabolic pathway feasibility using a Gibbs-constrained linear programming approach
Ahmed Taha and Jorge Rodríguez R. (Khalifa University, United Arab Emirates)
The use of microbial biotechnologies to replace traditional chemical engineering reactors is slowly becoming a 
widespread norm. However, in order to achieve optimum design and operation of these bioprocesses, accurate 
models must be developed that can describe the changes in the behaviour these systems when the conditions 
and parameters (such as feed composition, residence time, flow regime, pH and temperature) change. The 
objective of this research work is the creation of a bioenergetic model that evaluates the feasibility of metabolic 
pathways in terms of minimizing the Gibbs energy dissipated in the steps involved. In addition, the model must 
be able to account for all variations of said pathway, as well as changes in environmental conditions such as pH 
and temperature.

18:00 Novel TPMS-based Spacer in DCMD: A CFD Approach
Balsam T. Swaidan (Khalifa University & Center for Membrane and Advanced Water Technology, United Arab 
Emirates)
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Triply periodic minimal surfaces (TPMS) topologies were previously used for the design of spacers in direct 
contact membrane distillation (DCMD) and showed enhanced performance in terms of heat and mass transfer, 
experimentally. Computational fluid dynamics (CFD) was used in the present work to assess the performance of 
DCMD for TPMS-based spacers with Fishcer-Koch topology in comparison with the no spacer case. A Three-
dimensional (3D) CFD model was developed in Star CCM+ software were fluid flow and energy conservation 
were coupled. Increase of 40% in permeate flux was reported for the Fischer Koch spacer in comparison with the 
empty channel case.

18:15 Metal-organic framework - graphene oxide mixed matrix membranes for water ultrafiltration
Nadeen Y Elashwah, Georgios Karanikolos and Hassan Arafat (Khalifa University, United Arab Emirates); Fawzi 
Banat (Khalifa University of Science and Technology, Abu Dhabi, United Arab Emirates)
Water demand has been increasing with population growth as a result of urbanization and industrialization, 
putting a strain on global water supplies. Therefore, it is critical to adopt a cost-effective water purification 
treatment. With their high stability, efficiency, and ease of operation, membranes can play a vital role in 
enhancing efficiency and reducing the negative environmental impact and cost of traditional industrial 
processes for water and wastewater treatment. Features such as high permeability and antifouling performance 
can be achieved by modifying membranes with nanostructured fillers to produce mixed matrix membranes 
that are able to meet and exceed current industrial separation standards.

EPS-D4: MECHANICAL ENGINEERING 
Room: Murjaan H
Chairs: Mohamad Modrek (Khalifa University, United Arab Emirates), Rajan Prasad (Khalifa University & Beijing 
Institute of Technology, Nepal)

17:00 Functionally graded triply periodic minimal surfaces based structures for heat dissipation
Mohamad Modrek and Kamran Khan (Khalifa University, United Arab Emirates); Rashid Abu Al-Rub (Khalifa 
University-ADAM Center, United Arab Emirates)
Complex and lightweight lattice-based structures could be manufactured using Additive manufacturing (AM) 
processes. Triply periodic minimal surfaces (TPMS) are cellular structures with mathematically defined 
architectures in which surface area for a given boundary is locally minimized. Material usage, cost and part 
weight could be optimized by combining additive manufacturing with TPMS structures. This paper introduces a 
unique mapping approach for generating variable density TPMS-based structure from the output of topology 
optimization for heat sink application.

17:15 On the Performance and requirement of Cable-Driven Mobile Lower Limb Rehabilitation Exoskeleton: 
Three Versus Four Cables Configurations
Rajan Prasad (Khalifa University & Beijing Institute of Technology, Nepal); Kinda Khalaf (Khalifa University, United 
Arab Emirates); Mohammad Awad (Khalifa University of Science Technology, United Arab Emirates); Irfan 
Hussain (Khalifa University, United Arab Emirates); Herbert F Jelinek (Khalifa University & Charles Sturt University, 
United Arab Emirates); Umer Huzaifa (DePaul University, USA); Marwan El Rich (Khalifa University, United Arab 
Emirates)
The increase in the number of stroke patients and limited accessibility of rehabilitation devices has triggered the 
design and development of mobile exoskeletons. Link-based exoskeletons tend to be heavier, exert inertia and 
inertial vibration on the limb. Cable driven exoskeletons can overcome these issues with the provision of remote 
actuator location. However, the number of cables and routing can be selected in various ways. In this work, we 
choose different models based on 3 and 4 cables such that both positive and negative moments can be 
generated for each joint (antagonistic configuration). The models have been analyzed for performance and 
requirements during trajectory tracking. The results provide ground for the selection of a suitable exoskeleton 
design based on the requirements and constraints specified.

17:30 Development of an Experimental Setup for CubeSat Attitude Determination and Control
Abdullah M Ali, Firas Jarrar and Bashar El-khasawneh (Khalifa University, United Arab Emirates)
The ADCS is an essential part of any satellite nowadays. Its performance is so vital to orient the satellite properly. 
Testing the ADCS of satellites is nowadays so critical for missions to succeed. This project aims to develop a 
testbed to test any CubeSat’s ADCS. This is accomplished using a spherical air bearing that is designed and 
manufactured in Khalifa University. Also balancing and actuation mechanisms are implemented in the testbed 
to provide the same space environment for CubeSats.
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17:45 Collection of Condensates from the Air Conditioning systems of Khalifa University buildings
Essa Ansari (Khalifa University, United Arab Emirates)
The United Arab Emirates (UAE) is one of the water scarce nations with one of the highest rates of water 
consumption. To meet this demand the government rely on desalination and groundwater which has climatic 
consequences. The hot and humid climate and omnipresence of Air conditioning system makes this place an 
ideal location for condensate recovery. This study investigates the feasibility of condensate recovery in Khalifa 
University buildings. The G+5 building consisting of a Fresh Air Handling Unit (FAHU) of 7878 Liters/second air 
flow rate reports that 1565.07 m3 of condensates is generated by this system every year. The water can be used, 
which will reduce the water stress and this technique is in accordance with the water security strategy of 2036.

18:00 Effective Evolution of Loading Surfaces of a TPMS Primitive Structure Made of NiTi Under Cyclic Double 
Shear Loading
Adriano Cebrian Carcavilla and Wael Zaki (Khalifa University, United Arab Emirates)
TPMS structures are presented as efficient material configurations in terms of mechanical loading. NiTi, as a 
shape memory alloy, is introduced as a novel material to build these TPMS structures. Within this framework, 
the present work describes how loading surfaces evolve with one variable that characterizes the phase state of 
NiTi: the martensite volume fraction. This evolution is modelled around the Hill’s anisotropy criterion for 
mechanical loading. For the sake of brevity, only a double shear loading is presented.

18:15 Dissimilar friction stir welding of Al5052 and PP using a new tool design
Ahmed I Alhatti and Jamal Sheikh-Ahmad (Khalifa University, United Arab Emirates)
Friction stir welding (FSW) is an eco-friendly welding method that utilizes a non-consumable tool to weld 
dissimilar materials. The demand for lighter, cost-efficient, eco-friendly, high durability, reliable and safe 
structures puts complex hybrid structures made of metal-polymer under the scope. Integrating several 
materials properties to form specific features, is the solution to realize modern applications demand. The lack of 
research on joining methods for AA5052 and Polypropylene (PP) encouraged this research to cover the 
dissimilar friction lap welding of aluminum and polymer while having the aluminum on top. Improper mixing 
due to the lack of penetration can be resolved with a novel tool pin design focused on stress point accompanied 
with features that helps in mixing and forming mechanical interlocks. This study will investigate the 
performance of the tool pin design of the threaded flute.

EPS-E4: WATER ENGINEERING 
Room: Murjaan I
Chairs: Jamiu Olanrewaju Eniola (Khalifa University, United Arab Emirates), Qasim Khan (United Arab Emirates 
University & Al Ain, United Arab Emirates)

17:00 Modification of Low-cost biosand filter for groundwater decontamination
Jamiu Olanrewaju Eniola, Banu Sizirici, Michele Lanotte and Ibrahim Yildiz (Khalifa University, United Arab 
Emirates)
Low-cost laboratory-scale biosand filter modified by biochar media as an extra adsorbent layer was designed for 
point of use groundwater treatment for 90 days. The modified biosand filter was compared to the unmodified 
biosand filter.The results show that the incorporation of biochar improves the removal efficacy of the biosand 
filter. On average, the modified biosand filter showed 99.2%, 75.4%, 100%, 90%, and 78%, 100%, 100% removal for 
Cu, Ni, Zn, Mn, Fe, turbidity and TDS respectively in comparison to the unmodified biosand filter with a removal 
efficiency of 99%, 73%, 99%, 74.5%, and 60.1%, 100% respectively. The effluent of modified biosand filter met the 
World Health Organisation drinking water standards except for Nickel. In addition, the two compared filters 
showed no significance difference for total coliform removal; thus, it is recommended that a supplementary 
treatment unit is required to achieve 100% microbial decontamination of the effluent.

17:15 Evaporation Unit Performance Analysis for Low-Cost Solar Desalination System
Eilin Rachid, Banu Sizirici and Ibrahim Yildiz (Khalifa University, United Arab Emirates)
Solar powered low-cost thermal desalination systems employ evaporation and condensation phenomena to 
treat the source water to meet the World Health Organization) drinking water limit. The aim of this study is to 
evaluate the performance of stand-alone system, or a combination of solar energy collectors such as Flat Solar 
Panel, Evacuated Tube Collector, Linear Fresnel Reflector, and Parabolic Trough Collector as evaporation unit in 
the solar thermal desalination system to reach the evaporation temperature of water. Ambient weather 
conditions were collected to analyze its effect on the reached temperature of the water. It was observed that 
single systems do not reach the evaporation temperature.
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17:30 Groundwater vulnerability assessment using Machine Learning
Qasim Khan (United Arab Emirates University & Al Ain, United Arab Emirates); Mohamed Mohamed (UAEU, 
United Arab Emirates)
This paper proposes a novel method of studying groundwater vulnerability using Machine Learning (ML) 
algorithms. Seven parameters (depth to water, groundwater recharge, aquifer media, soil media, topography 
slope, impact of unsaturated zone and hydraulic conductivity) of widely used DRASTIC method was used as 
input into the model, after classifying data into two groups based on a threshold of 50 mg/L of Nitrate. The 
model for ‘classified groundwater vulnerability values’ was built based on 10-fold cross validation using four 
Machine Learning algorithms. Random Forest gained highest accuracy of 93% by correctly classifying the class 
values. The results of ML model were compared with traditional DRASTIC (overlay) method which showed good 
agreement. The efficiency, accuracy and validity of developed models were evaluated based on Receiver 
Operating Characteristics and Precision-Recall curve. The results proved that ML is an efficient tool to assess and 
map groundwater vulnerability.

17:45 Estimation of flash flood in Dubai using HEC-HMS
Qasim Khan (United Arab Emirates University & Al Ain, United Arab Emirates); Mohamed Mohamed (UAEU, 
United Arab Emirates)
The objective of this study was to estimate run-off as a result of March 2016 rainfall in Dubai. The Digital Elevation 
Model was used to delineate watershed of Dubai and SCS curve number was used as a loss method along with 
precipitation data from Global Precipitation Measurement in HEC-HMS. The results showed highest flooding of 
2802 m3 in subbasin 3-Downtown Dubai. The results also depicted that subbasins having larger areas produces 
higher runoff. The results were validated with Rational Method which showed R2 of 0.88.

18:00 The Design & Process Development of Electro-Thermal Membranes for Membrane Distillation 
Applications
Noora Ali Almarzooqi (KU & Abu Dhabi, United Arab Emirates)
Membrane distillation (MD) is a promising thermally driven separation process, particularly for high salinity 
brines. However, it relatively high energy consumption, is considered as one of its main drawbacks. A major 
portion of energy consumption in MD systems goes to heating the circulating high saline feed. Challenges such 
as temperature polarization and the need for repeated replacement of the corroded coils in the thermal heaters, 
are raised from the same problem. The integration of self-heating (electro-thermal) membranes inside the MD 
module provide localized heating effect, which helps in eliminating the preceding mentioned challenges. The 
performance of electrically conductive MWCNT based membranes as self-heating (electro-thermal) membranes 
is studied. In the study, current was transferred to the CNT membranes by applying different bias (1,2,3,4,5 V). The 
results of the study showed that membrane temperature can reach up to more than 100 0C with 5V potential 
difference.

18:15 A parametric study on the adsorption of anionic dyes from wastewater using bio-inspired polydopamine 
functionalized with ionic liquid adsorbent
Rawan Abu Alwan, Botagoz Zhuman, Mahendra Kumar and Hassan Arafat (Khalifa University, United Arab 
Emirates); Enas M. Nashef (Khalifa University, SAN Campus, United Arab Emirates)
The dyes industry is one of the biggest contributors to organic water pollution, thereby causing a serious 
environmental problem globally. In this work, Polydopamine-Ionic Liquid adsorbent was synthesized by a facile 
oxidative polymerization method and used as an efficient adsorbent the removal of anionic dye (alizarin red s, 
ARS) from aqueous solutions. Characterizations of the synthesized PDA-IL particles were performed using FTIR 
and TGA. Moreover, the effects of initial pH of the solution and temperature were for ARS. Results showed that 
the adsorption capacity at 25 °C and pH=6 could reach up to 90.9 mg/g for ARS.

EPS-F4: MECHANICAL ENGINEERING 
Room: Murjaan J
Chairs: Ahmed Hassan Hafez (Khalifa University, United Arab Emirates), Haider Ali Khan (Khalifa University, United 
Arab Emirates) 

17:00 Experimental study on the influence of magnetic fields on a two-phase liquid-gas Ferro-fluid flow inside a 
mini-channel
Haider Ali Khan, Afshin Goharzadeh and Firas Jarrar (Khalifa University, United Arab Emirates)
The influence of a magnetic field on a two-phase air-ferrofluid flow is experimentally studied inside a capillary tube. 
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The experimental setup consists of a syringe pump, a transparent mini-channel, two in-house made solenoids, 
and a power supply. Both velocity and pressure of working fluids are measured along the capillary tube using a 
CCD camera and a pressure transducer, respectively. The experimental approach is first validated using 
pressure measurement and compared with previous studies. It was observed that the velocity of the liquid slug 
is significantly affected by the applied magnetic field. The liquid slug is accelerated before reaching 
electromagnets and decelerate once passing through the center of these solenoids. It was concluded that the 
distance between two electromagnets is a key parameter for the transport of ferrofluid at a long distance.

17:15 Capillary-Inertial Ballistic Transport Dynamics of Micro-Spheres
Muhammad Sajjad (Khalifa University of Science and Technology, Abu Dhabi, United Arab Emirates); Hongxia Li 
(Khalifa University, United Arab Emirates); Aikifa Raza (Khalifa University of Science and Technology, Abu Dhabi, 
UAE, United Arab Emirates); Faisal A AlMarzooqi (Khalifa University & Masdar Institute, United Arab Emirates); 
Tiejun Zhang (Khalifa University, United Arab Emirates)
Here, we report a highly transient phenomenon of capillary-driven ballistic transport of micro-spheres when 
they interact with liquid meniscus. We find that micro-sphere with diameter of ~111 μm can attain a velocity of 
~0.5 m/s with an average acceleration of ~2575 m/s2. Insight into particle kinetics shows that transition from 
Laplace pressure to drag force on leading side of micro-sphere happens in at most 10 μs of the ballistic motion. 
Our analysis indicates that the interfacial slip between water meniscus and micro-sphere does not reduce 
surface tension force as the micro-sphere continues to accelerate up to 200 μs until it breaks away from the 
meniscus at the trailing end of micro-sphere. Moreover, an analytical expression is developed to predict the 
maximum sphere size that enables ballistic motion. Finally, we discuss the potential impact of our results for 
designing advanced experiments to measure detachment forces for micro-particles trapped at liquid 
interfaces.

17:30 Topology Optimization of a Universal Artificial Talus Implant
Ahmed Hassan Hafez (Khalifa University, United Arab Emirates); Andreas Schiffer (Khalifa University of Science 
and Technology, United Arab Emirates); Marwan El Rich (Khalifa University, United Arab Emirates)
The talus bone, a pivotal component in the ankle joint, plays a significant role in load transmission and motion 
facilitation. As with other bones, and due to its fragile nature, it is susceptible to fracture which typically 
necessitates surgical intervention. Total talus replacements are among the most common treatments for 
extreme fracture. Currently, they are custom made for each patient, resulting in increased financial costs and 
time consumption, and this led to the proposal of a universal talus prosthesis. The purpose of this study is to 
further improve the performance of a generic talus prosthesis through the use of topology optimization in its 
design.

17:45 Counterflow Flame State Classification from Visual or Infrared Images via Meta Learning
Ruiyuan Kang, Panos Liatsis and Dimitrios C. Kyritsis (Khalifa University, United Arab Emirates)
Classical machine learning and deep learning methods have been applied to image-based flame state 
monitoring successfully but with the drawback that at least thousands of images need to be collected and 
labeled. In order to address this drawback, a meta learning algorithm, Prototypical Network (PN), is applied to 
classify counterflow flame states from visual or infrared (IR) images. The work proves the feasibility of training a 
deep network with a few images to realize flame state classification via meta learning. PN demonstrates lower 
performance on IR than visual images, but still has excellent performance on all four metrics of Precision, 
Accuracy, Recall, and F1-score.

18:00 Solar Hybrid Air Conditioner
Ahmad Hasan Abdalla (Khalifa University, United Arab Emirates)
This research presents an innovative solar hybrid A/C of a very high efficiency. The integrated system uses PV 
panels, a vapor compression cycle (VCC) for sensible load and a desiccant system for latent load. The proposed 
approach is based mainly on the concept of separate sensible/latent cooling (SSLC). This approach has been 
shown to allow the size of the VCC to be reduced since it only handles sensible loads. The proposed solar hybrid 
A/C allows the independent control of temperature and humidity which improves comfort in conditioned 
spaces. To address this issue, the Transient System Simulation (TRNSYS) program is selected to study a detailed 
analysis of a residential building implementing ASHRAE building standards. The goal is to reach to an indoor 
temperature of 22.5°C and a 50% relative humidity according to ASHRAE standards.
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18:15 Low Reynolds Number Flow Over Rotationally Oscillating Heated Cylinder
Ussama Ali and Md Islam (Khalifa University, United Arab Emirates); Isam Janajreh (Masdar Institute of Science 
and Technology, United Arab Emirates)
Heat transfer and cylinder rotation effect on the induced forces due to vortex shedding is numerically studied at 
Reynolds number (Re) of 100. Temperature difference of 300-900K is used between the cylinder wall and the 
incoming flow. Transient analysis is conducted, and cylinder rotational oscillations are induced at maximum-
angular-displacement of π/4 and π/2 radian at the frequency ratio of 0.5, 1, 1.5, and 2. The Karman street with 2S 
pattern is observed for most of the cases. Heating the cylinder increases the drag, decreases lift and the natural 
vortex shedding frequency. Heat transfer causes damping in the amplitude and frequency of the drag and lift 
coefficients, but oscillatory rotation results in an increase in the drag and lift coefficients at the lock-on condition 
and induces amplitude modulation. It is noted that heating the cylinder is equivalent to running the flow at 
lowered Re.

EPS-G4: MATERIALS SCIENCE & MECHANICAL ENGINEERING 
Room: Boardroom 1
Chairs: Ali D Abdullah (Abu Dhabi, United Arab Emirates), Abdulrahman Agha (Khalifa University, United Arab 
Emirates) 

17:00 Preparing Erbium Doped Silica Films on Silicon by Sol-Gel With Acid-Base Catalysts
Ali D Abdullah (Abu Dhabi, United Arab Emirates)
In this paper, we report on the deposition of thin layers of Erbium-doped silica onto silicon substrates using the 
sol-gel method. Deposition was performed by spin coating, followed by drying and a heat treatment in the 
range of 500 C up to 900 C. One acid and one base with a variety of erbium doping concentrations were 
investigated. Although varying erbium ratios did not change refractive index dramatically, it is found that under 
the same experimental conditions, different doping of erbium greatly influences the thickness of the films 
obtained. The key factor for this behavior lies in the viscosity of the sols and the gelation time that vary 
depending on erbium deposition.

17:15 Development of a radar absorbing 3D printed honeycomb structure metamaterial
Mariam Siddiq Mansouri (Khalifa University & ADEC, United Arab Emirates)
This research studies the radar absorption properties of a metamaterial, which consists of a three dimensional 
honeycomb structures with tilted and protruded interior walls. The structure is 3D printed using a polymer 
material then coated by iron oxide carbon nanotube (CNT/Fe3O4) composite. The effect of the geometrical 
parameters of the honeycomb structure (size, height, thickness and tilted angle) on radar absorption properties 
is simulated using COMSOL software, and the optimum structure has been selected.

17:30 Surface modifications of microfluidic channels
Abdulrahman Agha and Anas Alazzam (Khalifa University, United Arab Emirates)
Over the past couple of decades, microchannels have become a powerful tool for biomedical applications 
including its integration in Polymerase chain reaction (PCR) and pathogen detection, organic and inorganic 
nanoparticle synthesis, cell separation and characterization. Along with innovations and advancements in 
applications, researchers have been introducing new materials to build the microchannels in place of the 
traditional silicon, glass, and PDMS. Among these novel materials is Cyclic Olefin Copolymer (COC). COC is a 
transparent amorphous polymer with high biological inertness, non-toxic, and low water absorption. However, 
inherent in COC is its hydrophobicity which may hinder its usage in certain biological applications. Surface 
modification of COC by oxygen/argon plasma significantly reduced the water contact angle of the COC from 100 
degrees to 10 degrees with greater effects from low power plasma.

17:45 3D Printing Hydrogel-Based Wound Dressing For Skin Wounds
Filmon Tsegay and Haider Butt (Khalifa University, United Arab Emirates)
Fabrication of hydrogel skin wound dressings employing additive manufacturing so-called 3D printing becomes 
substantial as it shortens the production time and enhances the properties of the hydrogel skin wound 
bandages. Hydrogels are excellent biomaterials that can be optimized and used for 3D printing competitive skin 
patches. This study manufactured the 3D printed wearables hydrogel-based wound dressing using digital light 
processing (DLP) printer to achieve predetermined biocompatibility and high exudate absorption rate. 
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The mechanical property has shown a 1.4 MPa yield strength with suitable isotropic stretchable capability. The 
swelling ratio and absorption rate test reveal that the printed part can have a max absorption rate of 3000%. 
Additionally, in this study, printing building direction and layer thickness in correlation to the mechanical 
strength have been investigated. It is found that horizontal printing orientation shortened the printing time and 
enhanced the mechanical properties.

18:00 Nanostructured Titanium Mesh for Excellent Solar Thermal Vapor Generation
Mohamed Abdelsalam (Khalifa University, United Arab Emirates); Muhammad Sajjad (Khalifa University of 
Science and Technology, Abu Dhabi, United Arab Emirates); Aikifa Raza (Khalifa University of Science and 
Technology, Abu Dhabi, UAE, United Arab Emirates); Faisal A AlMarzooqi (Khalifa University & Masdar Institute, 
United Arab Emirates); Tiejun Zhang (Khalifa University, United Arab Emirates)
Solar vapor generation, well-known as a critical step of water cycles, provides a natural inspiration for 
desalination and water treatment as well as purification. Solar thermal vapor generation processes require 
excellent light absorption surface and rapid transport of seawater through the porous wicks. In this study, we 
propose a compact solar evaporator made of chemically etched titanium mesh. Owing to the superhydrophilic 
and anti-corrosion properties of titanium oxide nanostructures on titanium mesh, the proposed device is able to 
achieve a notable evaporation rate of 2.7 kg/m2-h under 1 sun irradiation for water with salinity of 3.5 wt%.

18:15 Dynamics of Bubbles from Hierarchical Porous Nickel Phosphide Electrode during Electrocatalytic Water 
Splitting
Lin Yuan and Xinnan Lu (Khalifa University of Science and Technology, United Arab Emirates); Shubra Lalwani 
(Postdoctoral Fellow, United Arab Emirates); Faisal A AlMarzooqi (Khalifa University & Masdar Institute, United 
Arab Emirates); Tiejun Zhang (Khalifa University, United Arab Emirates)
To enhance electrode performance in electrocatalytic water splitting, the hierarchical porous architecture offers 
obtain large surface area and efficient mass transport. However, the quantitative relationship between the 
eletrolysis and bubble dynamics on porous electrodes is unclear due to the sophisticated structure and 
difficulty in imaging microscale bubbles. Here, we report the bubble dynamics and overpotential on hierarchical 
porous nickel phosphide electrode during hydrogen evolution reaction. The hierarchical structure of porous 
Ni5P4-coated Ni foam (p-Ni5P4@Ni) includes nano-pores (50-500 nm) and micro-pores (200-600 μm), enabling 
the electrode with excellent electrocatalytic performance of hydrogen evolution (145 mV). Our high-speed 
imaging results reveal that the low overpotential of p-Ni5P4@Ni arises from fast bubble growth and high 
departure frequencies with tiny size (10-50 μm). Nano-pores of Ni5P4 provide abundant cavities to the 
nucleation and inertia-controlled growth of H2 bubbles, totally different from diffusion-controlled growth of H2 
bubble on inner pore surface of macroporous Ni foam.

17:00 - 18:00
EPS-GY2: GEOLOGY & GEOSCIENCE 
Room: Boardroom 4
Chairs: Saheed Adeosho (Kahlifa University, United Arab Emirates), Mohammed Jabir (Khalifa University, United 
Arab Emirates) 

17:00 Rare earth element characteristics of the Upper Jurassic Arab Formation: Implications for dolomitization
Xiaolan Jia (Khalifa University, United Arab Emirates)
Extensive dolomitization in the Upper Jurassic Arab Formation has been contributed to seepage reflux model. 
In this study, we applied rare earth elements (REE) to study the dolomitization process. The REE profiles of 
dolostones are enriched in heavy REE, which is the seawater signature. On the contrary, Ce and Eu anomalies 
are generally flat, with low Y/Ho ratios, revealing strong late burial diagenetic alteration and limited interaction 
with hydrothermal fluid.

17:15 The mechanisms and models of micritization: A case study from recent sediments in the lagoons of Abu 
Dhabi
Tianyu Cao (Khalifa University, United Arab Emirates)
Micritization is a common diagenesis in carbonate sediments. Through the data from thin sections, scanning 
electron microscopy and X-Ray fluorescence, the features and mechanisms of micrite envelops from modern 
sediments in Abu Dhabi have been studied.  
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These sediments mainly consist of bioclasts and peloids that deposit in the shallow marine environment. There 
are both constructive and destructive micritizations in the study area, which shows different models in terms of 
the micrite envelops forming. The biological activities play an important part in the development of destructive 
micritization. In contrast, constructive micritization indicates the micrite crystals precipitate directly on the 
margin of carbonate grains.

17:30 Seismic stratigraphy of Abu Dhabi basins, United Arab Emirates
Mohammed Jabir and Mohammed Ali (Khalifa University, United Arab Emirates)
The understanding of the stratigraphic evolution is crucial for critical hydrocarbon exploration of sedimentary 
basins of Abu Dhabi. Over the past years, several deep exploration wells were drilled targeting the deep 
Paleozoic plays (i.e. pre-Khuff). The success rate of these drilling programs is currently considered to be very 
limited. This is mainly related to lack of understanding of the tectono-stratigraphic evolution. This study 
presents an integrated approach based 2D seismic profiles and wells data to provide preliminary results on the 
stratigraphic evolution of the sedimentary basins of Abu Dhabi. At least, three major grains of stratigraphic 
sequences could be identified; a Lower Permian-Jurassic Back-rack/rifted-margin, an intermediate Cretaceous 
passive-margin and an upper Late Cretaceous-Tertiary active-margin sequences.

17:45 Efficiency and Stability of Iterative Solvers in 3D Electrical Resistivity Modelling
Saheed Adeosho (Kahlifa University, United Arab Emirates)
Five standard iterative solvers have been employed to solve varying numbers of unknowns representing the 
electric potentials in 3D resistivity models. By increasing the cells numbers and surface topography of the 
models, the complexity of the models was increased, and the performance of each solver under such 
circumstances can be assessed. Among the five options, conjugate gradient method is the most suitable to 
address such problems, capable of deriving more than 4,000,000 solutions in the flat top 3D models.

17:00 - 18:30
EPS-H4: INDUSTRIAL ENGINEERING 
Room: Boardroom 2
Chairs: Mohamed Abdelmagid (Khalifa University, United Arab Emirates), Abubaker G Matar (Khalifa University, 
United Arab Emirates)

17:00 Simulation modeling of the outpatient healthcare system using incomplete data
Alaa Jamal Alqaryuti (Khalifa University, United Arab Emirates)
Issues including missing data give the fundamental motivation to this study. Based on the best of our 
knowledge, only a few studies have addressed such issues. Therefore, this study aims at developing a method to 
address the issue of having missing data in simulation modeling, especially for a healthcare system. The 
developed method would be used for a real-world application to handle practical matters (e.g., patients’ waiting 
time) in the hospital.

17:15 Heuristic for Parking Allocation Problem
Mohamed Abdelmagid, Nenad Mladenovic and Maher Maalouf (Khalifa University, United Arab Emirates)
This paper proposes a 0-1 MP model that can solve the combinatorial problem of allocating parking to vehicles, 
with the objective of minimizing the total time for vehicles to reach their destinations. Various solution methods 
and strategies for handling large size scale of the problem will be investigated and compared in terms of 
accuracy and complexity. Firstly, a new greedy heuristic algorithm will be presented that considers vehicles 
requesting parking for later allocation instead of instantly allocating them to the nearest available parking lot. 
Additionally, a solution approach will be presented that decomposes the parking allocation problem into a 
finite set of strongly polynomial transportation problems. Initially, these methods will be applied to a time-
dependent static model, then, a dynamic setup consisting of solving a sequence of static problems will be 
established. These proposed approaches will be evaluated on both randomly generated and real-world parking 
data.
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17:30 A Time-space Network-based Exact Optimization Model for Multimodal Transportation Scheduling
Mariam Ali Ramadan (Khalifa University of Science and Technology, United Arab Emirates); Andrei Sleptchenko 
and Maher Maalouf (Khalifa University, United Arab Emirates)
With global freight transportation expanding substantially, freight transportation ought to surmount 
amplified costs and emissions associated with long distances through multimodal transportation (MT). 
Similarly, promulgating the necessity for ecological solutions calls for transport modes apart from road. Hence, 
MT permits the incorporation of several modes to employ their distinct advantages. To capture these 
advantages, a time-space network-based exact optimization model was developed to address the routing and 
scheduling of parcel orders. The model was developed using Gurobi Optimizer and NetworkX. The model is 
applied to find optimal services schedule using column generation (CG), an efficient algorithm generally used 
for large-scale MILP problems, where there are a large number of variables in comparison to the number of 
constraints.

17:45 Operational Planning for Cleaning Decentralized Photovoltaic Solar Panels Considering Uncertain Dusty 
Air Condition
Abubaker G Matar and Heungjo An (Khalifa University, United Arab Emirates)
Due to the expected growing demand for decentralized small PV modules (e.g., solar panels on a villa rooftop) 
in the UAE, the most successful cleaning strategy should be developed to maintain high-performance 
systems. The research issue is how to make cleaning schedules in the face of dusty air that is unpredictable. 
Data for several meteorological parameters in the Abu Dhabi area was collected from various sources. The 
data was then analyzed using multiple tools and statistical approaches to determine the best cleaning 
schedule that guarantees the least possible cost. The result shows that 55 days interval is the optimal cleaning 
schedule. A more accurate estimate was achieved when the simulation was employed, resulting in 67 days as 
the best cleaning frequency.

18:00 Non-Revenue Water: Methodological Comparative Assessment
Maraheb AlAli (Khalifa University, United Arab Emirates)
Population growth and development are continuously increasing the pressure on water demand with chronic 
shortage becoming the norm in many urban areas. As such, it is imperative to eliminate or minimize losses in 
water supply networks which can be achieved by assessing and quantifying the volume of losses followed by 
implementing prevention and early detection techniques that hinder small leaks from progressing to larger 
ones. In this study, we present a comparative assessment of estimation methods for losses in water 
distribution networks with corresponding advantages and disadvantages towards improved management of 
water supply systems.

18:15 Empty Truck Repositioning using Deep Reinforcement Learning
Maythah Alkathiri and Duoaa Khalifa (Khalifa University, United Arab Emirates)
This study applies state-of-the-art deep reinforcement learning algorithms and a multi-agent approach to 
tackle the empty repositioning problem of trucks fleet. The goal is to teach truck agents a relocation strategy 
that achieves a balance between demand and supply, reduces repositioning costs and CO2 emissions, and 
maximizes revenue. Further, the performance of the policy will be evaluated and compared with a set of 
created rule-based methods against several key performance indicators.
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