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About the UAE Sixth Graduate Students Research Conference 

Under the patronage of His Excellency Eng. Hussain Ibrahim Al Hammadi, UAE 

Minister of Education, the virtual 2021 Graduate Students Research Conference 

(GSRC) will be inaugurate on 28th June 2021. 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 conference will provide excellent 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. 
 

 

 

 

www.uaegsrc.ae 
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الحماديمعالي المهندس حسين إبراهيم   

وزير التربية والتعليم في دولة الإمارات   

نائب رئيس مجلس أمناء جامعة خليفة للعلوم والتكنولوجيا    

 

 

 

 السيدات والسادة الحضور،

 السلام عليكم ورحمة هللا وبركاته.

 

الافتراضي في نسخته  2021يسرني أن أرحب بكم في مؤتمر أبحاث طلبة الدراسات العليا 

تعتبر البحوث في الدراسات العليا أحد المحركات الرئيسة لاقتصاد المعرفة، حيث  السادسة.

تساهم في إيجاد حلول مبتكرة لمختلف التحديات التي تواجهها الصناعات والقطاعات الحيوية 

يهدف هذا المؤتمر المرموق بشكل رئيس  في العالم بشكل عام، وفي الدولة بشكل خاص. 

لدراسات العليا لمشاركة نتائج مشاريعهم البحثية المبتكرة في العديد إلى توفير منصة لطلبة ا

من المجالات المتميزة والمهمة، كما يساهم المؤتمر في تشجيع الطلبة على مواصلة 

دراستهم على مستوى الدراسات العليا وأبحاثهم المتطورة سواء أكانت بمستوى درجة 

تقدمة التي يجريها طلبة الدكتوراه على وجه الماجستير أو الدكتوراه. وتساهم البحوث الم

الخصوص في تطوير المعرفة التي تساهم في إيجاد حلول للمشاكل في مختلف المجالات، 

الأمر الذي يعزز من مكانة دولة الإمارات كمساهم فاعل في خلق المعرفة، الأمر الذي سيعود 

م هذا المؤتمر في إطلاع طلبة بالفائدة على مختلف القطاعات الاقتصادية في الدولة. ويساه

الدراسات العليا على الأبحاث التي يتم إجراؤها في المجالات المختلفة في الجامعات 

المشاركة، كما يعتبر المؤتمر منصة تساعد الطلبة وأعضاء الهيئة الأكاديمية من مختلف 

وفر فرصة لإجراء الجامعات في الدولة على تحديد مجالات التعاون البحثي، بالإضافة إلى أنه ي

البحوث متعددة التخصصات تساهم في إيجاد حلول لمختلف المشاكل المعقدة التي يواجهها 

ولعل من أهم ما يميز هذا المؤتمر أنه يعتبر مظلة تجمع تحته طلبة الدراسات العليا  العالم.

لإنسانية لعرض أوراقهم البحثية من عدة مجالات تشمل الهندسة والعلوم والآداب والدراسات ا

والعلوم الاجتماعية وإدارة الأعمال والعلوم الصحية والطبية، ويشهد عرض أبحاث متطورة 

تلمس نواٍح متعددة ذات أهمية كبيرة للدولة والعالم مثل المشاريع التي تخدم الثورة 

الصناعية الرابعة ومشاريع في علم الوراثة وأبحاث السرطان والأوبئة وفي الأمراض الأكثر 

ارًا كمرض السكري وأمراض القلب وفي مجالات ذات أهمية اقتصادية واستراتيجية انتش

كالطاقة المتجددة والاستدامة وتحلية المياه والاستفادة من تكنولوجيا النانو والذكاء 

الاصطناعي والروبوتات، بالإضافة إلى الأبحاث المختلفة في مجالات التربية واللغويات 

رك في إثراء هذا المؤتمر وأخص بالشكر جامعة خليفة والفرق نشكر جميع من شا وغيرها.

القائمة على تنظيمه وإنجاحه بهدف تقديم الدعم والمساندة لطلبتنا، ونتمنى للجميع كل 

 التوفيق.

 

 وشكًرا.
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His Excellency Engineer Hussein Ibrahim AlHammadi    

UAE Minister of Education                   

Vice Chairman of the Board of Trustees of Khalifa University  

 

 

 

 

Ladies and Gentlemen, 

 

It is a great pleasure to welcome you to the 6th edition of the virtual Graduate Students 

Research Conference 2021. Research in graduate studies is the main driving factor 

behind the transition to knowledge-economy, as it contributes to finding innovative 

solutions that tackle all challenges faced by critical sectors and industries in the world 

in general, and particularly in the UAE. 

 

This prestigious conference mainly aims at creating a platform for postgraduate 

students to share the results of their innovative research projects in several vital areas.  

The conference will help in encouraging students to pursue their studies and take 

research to a higher level, whether for Master’s or PhD degrees. Advanced research 

conducted by PhD students in particular can help in developing knowledge that in 

return can contribute to finding solutions in many areas, which will effectively enhance 

the UAE’s status in creating knowledge and benefiting different economic sectors in the 

country. One major feature that leads to the uniqueness of this conference is that it 

serves as an umbrella for all postgraduate students to showcase their research in many 

fields including engineering, science, arts, human and social studies, business 

administration and medical and health sciences.  

 

Showcasing these advanced research will help tackle many different aspects of great 

importance to the country, such as projects that contribute to the 4th Industrial 

Revolution, projects in genetic science, cancer and epidemic research, in addition to the 

most common medical conditions like diabetes and heart diseases. They also serve areas 

of high economic and strategic importance including renewable energy, sustainability, 

desalination, nanotechnology and artificial intelligence and robotics, as well as many 

research areas that serve education, and linguistics.  

 

My sincere thanks to all the participants who have enriched this conference through 

their research inputs. Most importantly, I thank Khalifa University and all the partners 

and stakeholders who have contributed to successfully organizing this conference, and 

supporting the students.  

 

Good luck and thank you, 
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 الدكتور عارف سلطان الحمادي

مؤتمر أبحاث طلبة الدراسات العلياالتوجيهية لرئيس اللجنة   

جامعة خليفة للعلوم والتكنولوجيالنائب الرئيس التنفيذي   

 معالي حسين إبراهيم الحمادي، وزير التربية والتعليم

 الزملاء والشركاء من القطاع الحكومي والأكاديمي والبحثي

أرحب بكم جميًعا في كرئيس اللجنة التوجيهية لمؤتمر أبحاث طلبة الدراسات العلياـ يسرني أن 

 2021تفخر جامعة خليفة بتنظيم واستضافة مؤتمر أبحاث طلبة الدراسات العليا  هذا المؤتمر.

الذي يهدف إلى توفير الفرص لطلبة الدراسات العليا لمشاركة بحوثهم مع زملائهم الطلبة 

وتفخر جامعة خليفة أيًضا بتنظيمها للمؤتمر  الأكاديمية وجميع أعضاء المؤتمر.ء الهيئة وأعضا

فمنذ ذلك الوقت، تمكن مؤتمر أبحاث  .2015اقه للمرة الأولى في العام للمرة الثالثة منذ انطل

طلبة الدراسات العليا من إثبات تميزه كمؤتمر أكاديمي متعدد التخصصات يسعى لتوفير 

ة بالتعاون مع الشركاء ركة البحوث التي يتم إجراؤها في جميع جامعات الدولمنصة لمشا

يعتبر مؤتمر أبحاث طلبة الدراسات العليا منصة لطلبة الدراسات العليا تتيح لهم  الدوليين.

 عرض أعمالهم البحثية وأفكارهم ومشاريعهم المبتكرة للعديد من مجالات المعرفة.

للمؤتمر.ويعد هذا العام السادس   

 السيدات والسادة،

ورقة بحثية والاطلاع عليها بشكل منفصل من  435تسعدنا الإشارة إلى أن هذا العام تم تقديم 

، حيث أوصت لجنة البرنامج التقنية قبل أعضاء الهيئات الأكاديمية في الجامعات المشاركة

وتشكل  المؤتمر. فًقا للعرض الشفوي خلالورقة بحثية و 354بالموافقة على ما مجموعه 

طلبة من تخصصات علوم الهندسة والفيزياء والعلوم   الأوراق البحثية التي أجريت على أيدي

، إضافة لعدد كبير من الأوراق 80الطبية والطب التحضيري وعلوم الصحة والحياة نسبة %

 التي ضمت تخصصات الآداب والعلوم الإنسانية والاجتماعية وإدارة الأعمال.

كريمها، كممارسة مؤتمر باختيار أفضل الأوراق البحثية من مختلف التخصصات وتوسيقوم ال

وفي الختام، أود أن أتوجه بالشكر والتقدير لجميع أعضاء اللجنة التوجيهية  نّتبعها كل عام.

متمنيًا التوفيق للجميع في هذا المؤتمر، مية والمراجعين لدعمهم وتعاونهمواللجنة التنظي  

 شكًرا،
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Dr Arif Sultan Al Hammadi 

UAE GSRC Steering Committee Chair     

Executive Vice President of Khalifa University 

Your Excellency Hussain Ibrahim Al Hammadi, UAE Minister of Education… 

Colleagues and stakeholders in the government, academic and research sectors, 

students and faculty members of universities from across the UAE.  

As Chairman of the UAE GSRC’s Steering Committee, it is indeed a great pleasure to 

welcome you all to the 2021 UAE Graduate Students Research Conference. Khalifa 

University is proud to organize and host the 2021 UAE GSRC, which 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 third 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 6th year of the UAE Graduate 

Students Research Conference.  

Ladies and gentlemen, 

We are very pleased to point out that this year 435 research papers were submitted, and 

reviewed independently by faculty from the participating universities. The technical 

program committee recommended accepting a total of 354 research papers for oral 

presentation at the 2021 UAE Graduate Students Research Conference. Nearly 80% of 

the research papers came from students in the ‘Engineering and Physical Sciences’ 

track… followed by ‘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.   

Before closing, I would like to express my thanks and appreciation to all members of the 

Steering Committee, Organizing Committee and the Reviewers for their support and 

cooperation. 

Have a fruitful and exciting conference, 

Thank you, 
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Dr Mahmoud Al-Qutayri 

GSRC 2021 General Chair     

Associate Dean for Graduate Studies,  

Khalifa University of Science and Technology 

 

 

 

On behalf of Khalifa University of Science and Technology, I am honored and delighted 

to welcome you to this virtual the 2021 UAE Graduate Students Research Conference 

(GSRC). Since its start in 2015, the 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. It would have been our 

great pleasure to welcome you in person to the Khalifa University campuses for GSRC 

2021 and give you exposure to the exciting research work being conducted in the many 

labs and research centers across the University. Even though the 2021 GSRC is held 

virtually, due to the pandemic situation, we are confident that you will find the rich 

program of technical presentations rewarding and enjoyable.   

  

The 2021 GSRC attracted 435 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 1034 authors from all the participating universities 

who submitted their papers to the conference. 

 

The technical program of GSRC 2021 includes 354 oral presentations that are organized 

in 48 sessions under 10 parallel tracks. This year all the session chairs are graduate 

students who are presenting papers at the conference. This will give most of them the 

experience for the first time of chairing a session at a conference. 

 

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 2021. 

Special thanks to the 156 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. 
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Technical Program Co-Chairs Message 

On behalf of the Technical Program Committee, we would like to welcome you all 

to the virtual 2021 UAE Graduate Students Research Conference (GSRC). We thank 

Khalifa University for organizing and hosting GSRC 2021. 

This year GSRC 2021 multidisciplinary conference received 435 papers under the 

following major thematic tracks: 

 Arts, Humanities and Social Sciences 

 Business and Management 

 Clinical, Pre-Clinical, Health and Life Sciences 

 Engineering, Information Technology and Physical Sciences 

 

A total of 354 papers have been accepted, which represent an acceptance rate of 

81%, for oral presentations at the conference. The accepted papers are split among 

the conference major thematic tracks as follows: Arts, Humanities and Social Sciences 

(20), Business and Management (2), Clinical, Pre-Clinical, Health and Life Sciences 

(38), and Engineering, Information Technology and Physical Sciences (294).  

 

The program consists of 48 oral sessions under 10 parallel tracks that cover the 

above major thematic fields of the conference. The Engineering, Information 

Technology and Physical Sciences field covers Aerospace Engineering, Biomedical 

Engineering, Chemical Engineering, Civil Engineering, Communication Engineering, 

Computer and Information Science, Electrical and Electronic Engineering, Energy and 

Fuels, Environmental Engineering & Sustainability, Geology, Industrial Engineering, 

Materials Science & Engineering, Mathematics & Statistics, Mechanical Engineering, 

Micro/Nano Devices, Petroleum Engineering, Physics, Robotics and Autonomous, and 

Water Engineering.  

 

The Clinical, Pre-Clinical, Health and Life Sciences field covers Biology & 

Bioinformatics, Cancer, Oncology, Mycology & Ecology, Fisheries & Food, Genetics & 

Biotechnology, and Immunology, Parasitology & Pharmacology. The Arts, Humanities 

and Social Sciences field covers Education, and Languages & Linguistics. This is in 

addition papers in Topics in Social Sciences & Management. The technical program 

committee would like to thank all 1034 authors who submitted their papers to GSRC 

2021. Also, special thanks to the 156 reviewers who worked diligently to review the 

paper and help produce a rich technical program.  

 

We hope that all the participants will have an enjoyable conference. 

 
 

Dr. Mahmoud Al-Qutayri, Chair 

Dr. Hussam Al-Hamadi, Co-Chair 

GSRC 2021 Technical Program Committee 
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Conference Committees 

Steering Committee 

Dr. Arif Al-Hammadi, Khalifa University, (Chair) 
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Dr. Gaelle Picherit-Duthler, Zayed University 

Dr. Rafat El-Awady, University of Sharjah  

Dr. Mohamed El-Tarhuni, American University of Sharjah 

Dr. Carol Genetti, New York University-Abu Dhabi 

Dr. Kosmas Pavlopoulos, Sorbonne University Abu Dhabi 

Dr. Khalid Al Marri, British University in Dubai 

Dr. Wathiq Mansoor, University of Dubai 

Dr. Philip Anthony Hamill, Abu Dhabi University 
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Dr. Mahmoud Al-Qutayri, Khalifa University  

 

Organizing Committee 

Dr. Mahmoud Al-Qutayri, Khalifa University 
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GSRC 2021 List of Reviewers 
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Dr. Khalid Al Ali, Khalifa University Dr. Jorge Dias, Khalifa University 
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AHS 1: Education 

Chair: Hanan Al Marashdi (UAEU, United Arab Emirates) 

The Effect of COVID-19 pandemic on School-age Students 

Safea Al Senani and Saad Harous (UAE University, United Arab Emirates); Fatima Al 

Shamsi and Mahra Al Zafna Al Marar (UAEU, United Arab Emirates) 

The sudden outbreak of the COVID-19 pandemic has affected all aspects of people's lives. Specifically, 

education has transformed from its traditional form into a remote online environment. The Ministry of 

Education carried out its emergency plan and launched virtual classrooms through several platforms. This has 

supported students in their learning journey and ensured that education is guaranteed even through the 

toughest situations. However, the closure of educational institutes has greatly impacted all involved parties. 

We conducted research based on a survey that focused on digital connectivity, learning efficiency, social life, 

and technological literacy. The results from the survey have been analyzed and visualized to clearly display 

the impact of the pandemic on education. This research is highlighting the main issues with online learning 

among School-age students. Moreover, it will contribute to enhancing the e-learning experience, improving 

educational policies, and future planning. 

Exploring the International Baccalaureate (IB) System: Cultural diversity Versus National identity 

Sana Butti Al Maktoum (United Arab Emirates University & Zayed University, United Arab Emirates) 

The purpose of this study is to explore the International Baccalaureate (IB) curriculum system IB in line with 

its global citizenship mission which emphasis cultural diversity with the aim of shedding light on 

bilingualism in practice, particularly in curriculum approach and design. This research study followed a 

qualitative approach in a case study framework (Yin, 1994) with a semi-structured interview, observations 

and informal interviews with school personnel which provided insights on bilingualism in the IB system. The 

topic of bilingualism deduced further themes such as the literature selection, students' and parents' 

perception and the quality and choices of literary work. The study recommends further research in the 

bilingual effect on learners in the IB framework, taking in consideration two main points, the role of the first 

language and the national identity in promoting culturally responsive education. 

The Impact of a Proposed Mathematics Enrichment Program on the UAE Students' Mathematical 

Literacy in Light of the PISA framework 

Hanan Al Marashdi and Adeeb Jarrah (UAEU, United Arab Emirates) 

Mathematical literacy is an important skill that students must possess, as it helps students understand and 

use mathematics in the real world. The main aim of this study is to investigate the impact of a proposed 

mathematical enrichment program developed based on the Programme for International Student 

Assessment (PISA) framework. This International assessment is particularly important because it is on the 

National Agenda as the United Arab Emirates (UAE) aspires to be among the top 20 countries in the world 

in PISA by 2021. This research applied a nonequivalent pre-posttest quasi-experimental research method 

was conducted where a Mathematical literacy test was used to collect data. Data were collected from 102-

grade 10th students from the advanced stream, taken from two schools. Data is going to be analysed by 

applying the covariate analysis to compare the experimental group means of performance with the control 

groups. 
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UAEU Graduate Students' Experience with Distance Learning and Its Influence on Their Academic 

Achievement 

Halima Ahmed Omar and Eqlima Mohamed (UAEU, United Arab Emirates) 

In an attempt to control the spread of the COVID-19 pandemic, nearly 138 countries around the globe have 

locked schools and higher education institutions nationwide, impacting over 1.3 billion students, among 

them 1.1 million in the UAE (UNESCO, 2020). The UAE government have planned for a complete transition 

into distance learning in an attempt to allow for an uninterrupted virtual verification of knowledge and 

significant educational activities. The current study examined the influence of students' engagement (SE) 

and ease of communication (EC) with distance learning on the students' academic achievement. Self-

reported measures of SE and EC during distance learning were obtained from 138 post-graduate students 

from UAEU. Pearson's correlation coefficient showed significant correlation between SE and EC with 

students' academic achievement including cumulative GPA. Generalized linear model revealed that SE and 

EC are strong predictors of students' academic achievement. Implications of fostering SE and EC are 

discussed. 

Cortical activation as a Result of Reading Stimuli for students with dyslexia and typically developing: 

New Insights from functional Near Infrared Spectroscopy Neuroimaging (fNIRS) 

Elazab Elshazly (UAE Special Education, United Arab Emirates); Mohammed Safi (United Arab 

Emirates University, United Arab Emirates) 

The study will identify the active cortical areas in the prefrontal lobe during reading tasks for younger 

children with and without dyslexia in two classes of one public school in Al -Ain, UAE. Few studies have 

examined cortical activation and none for reading Arabic skills. The study will follow an exploratory 

experimental research design (fNIRS as a tool to measure cortical areas that are active during reading 

acquisition across younger children with and without dyslexia in an inclusive environment. Ten (10) 3rd 

graders male students with and without dyslexia, attending Arabic as (a native language) classes will be the 

participants of the study. Participants will comprise two sample groups. The participants will complete 

reading stimuli assessments using fNIRS.; As a result, we suggest fNIRS as an additional technique to track 

brain activation changes in the field of educational neuroscience. 

Perceptions of Administrators, Faculty, and Students about Internationalization of Higher Education 

Institutions in the United Arab Emirates 

Mohammed Madi Yousif (United Arab Emirates University, United Arab Emirates); Mohamed 

Alhosani (UAEU, United Arab Emirates) 

The globalization of economies and societies worldwide has transformed higher education by creating a 

context that includes an "international" dimension in higher education institutions (HEIs). Global learning is 

essential for the development of cognitive skills and the success of academics. In this regard, institutional 

stakeholders such as administrators, faculty, and students are key players in the initiatives to 

internationalize academia. This study examines the institutional stakeholders' perspectives of the 

internationalization of higher education in the United Arab Emirates. Data were collected through 

questionnaires administered to institutional stakeholders within eight HEIs in the UAE. According to the 

findings, the respondents believed that internationalization is a significant means for knowledge creation 

and sharing, which can ultimately improve the quality of education. However, the main risk is the dilution of 

cultural values. This study provides decision-makers a rich source of information to enhance the planning 

and implementation of internationalization within their respective institutions. 
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Immersive Learning Experience Using Virtual Games Integrated Within Curriculum Design to Equip 

Students With 21st Century Skills A Study During Covid-19 

Amal Abdullah Hameed Adin (The British University Dubai, United Arab Emirates) 

With the enforcement of remote learning, virtual games and apps consider the teachers' rescuer to enrich 

the curriculum with valuable instructional tools. The present research studied the possibility to emerge 

digital games and apps to be part of the curriculum design and explored students and teachers' 

educational virtual experience. The qualitative research aimed to explore if learners and educators are 

ready to use virtual games and apps and how reliable the digital game is in promoting future innovation 

and critical thinking skills. Moreover, the study investigated the importance of including digital games in 

e-learning to engage learners in an immersive learning environment and the urgent need for remote 

learning through COVID -19. Findings had concluded that the educational infrastructure in the UAE is 

ready to start e-learning with confidence. However, teachers have to receive proper training as technology is not always

their first language. 

How students influence faculty satisfaction with online courses, and does the age of faculty matter? 

Rabiant Ali Sultan, Ali Alqallaf, Shahad Alzarooni, Nouf Alrahma and Mira AlAli (University of 

Sharjah, United Arab Emirates) 

Studying faculty satisfaction with online courses is important to the faculty's well-being to manifests their 

productivity. Faculty satisfaction is affected by different factors; in this paper students' interactivity and 

faculty's age was studied. Faculty's age was tested as a moderator to test whether it will have a negative 

impact on the mutual student-instructor relationship. Online surveys were collected from eleven different 

colleges in UAE. The survey items were analyzed using correlation, R square tests, and Anova to test the 

study model and hypotheses. The results have indicated that students' interactivity has a significant positive 

impact on faculty's satisfaction with online courses. Faculty's age was found to have no impact on the 

student-instructors relationship; faculty's age is just a number, and it does not affect their level of 

satisfaction. The results also denoted to a set of suggestions from the studied colleges that can be 

considered and applied by UAE universities. 

CHS 1: Biology & Bioinformatics 

Chair: Kenana Al Adem (Khalifa University of Science and Technology, United Arab Emirates) 

Improving Human Epidermal Stem Cells in Vitro Culture Condition by Uncovering How RNA 

Methylation Modulate Non-Coding RNAs 

Balqees Saeed Almazrouei (Khalifa University & Na, United Arab Emirates) 

The exact mechanism behind svRNA4 processing in human epidermal stem cells is not known, however our 

VTRNA pull-downs strongly suggest DROSHA having an active role. we found that knocking-down DROSHA 

in epidermal stem cells upregulated differentiation markers. The results provide the basis for further 

analysis of DROSHA in svRNA processing. Furthermore, we showed that svRNA4 targeted OVOL1's 3'UTR 

and maintained a progenitor state of epidermal stem cells. Collectively, the results demonstrate how RNA 

modification could be utilized to successfully grow epidermal stem cells in vitro for regenerative medicine. 

Moreover, future research should engineer a novel culture conditions to grow skin stem cells in functional 

assays and entitle them to reconstitute skin when required by using small non-coding RNAs. 
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Anti-breast Cancer Activity of Acridocarpus orientalis Extract 

Suhib Hisham Altabbal (United Arab Emirates University, United Arab Emirates) 

Breast cancer (BC) is the most common type of cancer among women that still causing high mortality rates 

worldwide. Plants are becoming a rich source for new anticancer agents with novel targets. Acridocarpus 

orientalis (AO), a traditional medicinal plant found in UAE and Oman, is known for its use as folk medication 

against inflammation and thought to have antitumor effect. Based on this, we sought to screen the 

potential anti-breast cancer activity of Acridocarpus orientalis ethanolic extract (AOEE). Interestingly, our 

initial screening showed that AOEE inhibits the growth of human breast cancer cells, MDA-MB-231. Further 

investigations showed that the growth inhibitory effect by AO induces autophagy in breast cancer and 

senescence in these cells. Thus, AO can be a promising anti-breast cancer agent used in combination with 

other anti-cancer drugs. 

Impact of titanium dioxide leaching from dental implant on bone cells -In Vitro Study     

Mariam Ali AlRudwan (University of Sharjah, United Arab Emirates) 

Titanium dental implant therapy is the recent modality to replace missing teeth. Following implant 

placement, bone around the implant will undergo remodeling, involving osteoblast and osteoclast activity, 

leading to lifetime osseointegration. Implant surface may leach titanium particles leading to generation of 

reactive oxygen species (ROS) and inflammation in the peri-implant site. The aim of this in-vitro study is to 

investigate the influence of titanium dioxide particles and reactive oxygen species production on osteoblast 

proliferation and differentiation. Human osteoblast cell lines were exposed to different concentration of 

titanium dioxide particles, with and without anti-oxidant, and ROS assay, cell viability and cytokine release 

were measured. Our results demonstrated good cell viability and ROS were generated in a dose-dependent 

manner associated with pro-inflammatory cytokine release. Addition of anti-oxidant reduce ROS production 

and cytokine secretion. Therefore, treatment with antioxidants may mitigate the effects of ROS and improve 

osteoblast function during bone remodeling 

Antioxidant activities and phenolic contents of different accessions of Citrullus colocynthis growing 

in the hot environment of UAE are variable and climate-dependent Shaimaa Ghassan Alnablsi, Ali Al 

Kiblawy and Sameh Ssm Soliman (University of Sharjah, United Arab Emirates) 

Citrullus colocynthis is a herbal medicinal plant widely used for its antioxidant and antimicrobial activities. 

This study assesses the effects of seasonal variation on the antioxidant activity and total polyphenols of 

several accessions of C. colocynthis from a population in the arid environment of UAE. Extracts were 

prepared from fruit parts collected in winter and summer seasons. The antioxidant capacity and total 

phenolic contents were determined using 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical test, and Folin-

Ciocalteau assay, respectively. Antioxidant activity varied between different seasons and different fruit 

parts of the same accession, but not between different accessions of the same population. However, the 

phenolic contents varied between different seasons, different accessions of the same population, and 

different fruit parts. Fruits collected from the winter season showed more antioxidant activity than the 

summer season. In conclusion, the antioxidant activity and phenolic contents were partially correlated but 

mainly influenced by the time of fruit collection. 
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Horizontal alveolar ridge reconstruction: a comparative clinical study 

Reem Almatrooshi (University of Sharjah, United Arab Emirates) 

Alveolar ridge atrophy results from horizontal and vertical bone loss occurring after tooth extraction. Dental 

implants can only be placed if there is sufficient bone to stabilize them. The aim of this study was to 

compare the efficacy of horizontal alveolar ridge augmentation using three different materials, namely 

autogenous, bovine and customized bone blocks. Dental implant patients with deficient alveolar ridge were 

recruited. Twenty-six patients underwent alveolar ridge augmentation, with nine patients in Group 1 

received autogenous bone graft, 10 patients in Group 2 had a bovine bone substitute and 7 patients in 

Group 3 received customized bone block. Twenty-five cases were successful and only one failure was 

encountered. Alveolar ridge augmentation using various bone grafting substitutes has a predictable 

outcome with a high patient's satisfaction rate. 

Epidemiology of time-loss injuries among construction workers in the United Arab Emirates  

Ghuwaya Alnuaimi (United Arab Emirates University, United Arab Emirates) 

Introduction: Migrant workers account for 80% of the total population of the United Arab Emirates (UAE), 

and most of the migrants work in the construction industry. Aims & Objectives: The present study aimed to 

determine the prevalence and associated characteristics of time-loss injuries among constructor workers in 

Al Ain, Abu Dhabi Emirate. Materials & Methods: We recruited a random sample of 1634 construction 

workers from a list of construction-related industries in Al Ain. Results: A total of 1634 construction workers 

were surveyed (mean age: 35.9±8.4, range: 19-63). A total of 109 workers reported time-loss injuries (19.9%; 

95% CI [16.8-23.5]). Of those with time-loss injuries, 10.7% were hospitalized for the treatment of the injury. 

Conclusion: The information in this study can guide the prevention efforts of Abu Dhabi Emirate initiatives 

to reduce injury and illness rates in the construction sector in the UAE. 

Characterizing IAPP and Aβ Interaction Interface using Docking Analysis 

Kenana Al Adem (Khalifa University of Science and Technology, United Arab Emirates); Sung 

Lee (Biomedical Engineering, United Arab Emirates) 

The cytotoxic aggregation of Amyloid Beta (Aβ) and Islet Amyloid polypeptide (IAPP) is implicated in the 

pathogenesis of Alzheimer's disease and Type 2 diabetes, respectively. Understanding the molecular 

interactions that drive the early aggregation process of both IAPP and Aβ will be required for designing 

potent inhibitors against their aggregation. In this research, we employed protein-protein docking to model 

the first step of the aggregation process which is the dimerization of two misfolded monomers. In specific, 

we modeled the interaction interfaces that form within the homo-dimeric IAPP-IAPP and Aβ-Aβ and the 

hetero-dimeric IAPP-Aβ complexes. Our results show that the interaction interfaces of both homo-dimers 

and hetero-dimers are stabilized with strong hydrogen bonding and hydrophobic interaction networks. Our 

results can aid in designing potent inhibitors to prevent the self- or cross-interactions of IAPP and Aβ 

which, in turn could prevent their cytotoxic self- and co-aggregation pathways. 

Comparative analysis of polygenic risk score and machine learning for genotype-phenotype 

classification  

Muhammad Muneeb (Khalifa University, United Arab Emirates); Andreas Henschel (Khalifa 

University of Science and Technology, United Arab Emirates) 

We compared the machine learning technique and well-known polygenic risk score for genotype-

phenotype prediction. PRS is a more informative quantity as compared to classification in machine learning. 

PRS predicts the tendency that a particular person will have a specific disease whereas machine learning 

only classifies it into a phenotype. There are some standard quality control steps that must be performed 

on the dataset before further analysis. For PRS calculation we used different p-value thresholds and for 

machine learning, we used mutation difference between SNPs to reduce the number of SNPs. We analyzed 

the depression phenotype. With machine learning, the accuracy we got was 0.56 and with PRS it was about 

0.024. 
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EPS-A1: Aerospace Engineering 

Chair: Mariam Al-Dhaheri (Khalifa University of Science and Technology, United Arab Emirates) 

Formability of Carbon Fibre/Poly Ether Ketone - Single-curvature V-bending Experiments Mariam Al-

Dhaheri (Khalifa University of Science and Technology, United Arab Emirates); Alia Aziz and Sanjeev 

Rao (Khalifa University of Science, Technology & Research, United Arab Emirates); Wesley 

Cantwell (Khalifa University, United Arab Emirates) 

In this work, single-curvature V-bending experiments are carried out on pre-consolidated Carbon Fibre/Poly 

Ether Ketone (CF/PEKK) composites to determine their formability during thermo-forming operations. A 

Design of Experiments (DoE) approach is used to investigate the spring-back by varying forming 

parameters systematically. The formed sample is examined under an optical microscope to visualise inter-

ply and intra-ply deformations that occurred during the forming operation. The DoE results indicate the 

contribution of the bending radius factor on the spring-back of CF/PEKK composites to be the greatest. 

Image analysis shows inter-ply slip to be the primary mode of deformation during the forming operation, 

followed by intra-ply movement, causing a negligible decrease in the laminate thickness. 

Rate dependent compaction of uncured prepregs 

Noora Mohamed Alahmed, Kamran Khan, Rehan Umer and Wesley Cantwell (Khalifa University, 

United Arab Emirates) 

The compaction plays a major role in characterizing the behavior of prepreg. Prepregs are known to exhibit 

viscoelastic behavior. This study will investigate the compaction rate effect of uncured glass/epoxy prepreg. 

The results showed that as the rate decreases the prepreg can achieve higher volume fraction. A non-linear 

elastic model was used to capture the compaction results. However, a viscoelastic model is needed to 

predict the behavior more accurately. 

Viscoelastic Compaction Modelling of uncured prepreg using QLV approach 

Siddhesh Sandeep Kulkarni, Noora Mohamed Alahmed, Kamran Khan, Rehan Umer and Wesley 

Cantwell (Khalifa University, United Arab Emirates) 

Prepregs have been widely used in composite manufacturing of advance aero structure. Compaction of 

prepreg in its uncured state is a key step in the manufacturing process techniques such as autoclave, out-

of-autoclave, and automated tape layup processing. Prepreg are known to exhibit viscoelastic behaviour 

because of the presence of resin and fabric reinforcement. Modelling the compaction of prepreg in such 

process would enable to develop process models. In this paper, a hyper-viscoelastic model based on QLV 

approach is utilized to model the time dependent response of prepreg. Experimental data at different 

compaction were used and the model parameters were determined using the least square fitting 

Effect of various aerodynamic models on flutter prediction of aircraft wings 

Zawar Haider (Khalifa University of Science and Technology, United Arab Emirates); Rafic 

Ajaj (Khalifa University, United Arab Emirates) 

This paper involves an investigation of the ability of steady, quasi-steady and unsteady aerodynamic 

models to predict aeroelastic flutter in incompressible subsonic flow on aircraft wings. The wing structure is 

modelled as a Euler-Bernoulli cantilever beam, with shape functions incorporated for bending and torsional 

modes via Rayeligh-Ritz method, and aerodynamic models are constructed using strip theory. The 

equations of motion for the 2 degrees of freedom wing in pitch and plunge are developed using 

Lagrangian method. Three aerodynamic models in frequency domain and one unsteady model in time-

domain are presented and all results are compared to available literature data. It is shown that quasi-steady 

models possess inadequate accuracy in determination of flutter phenomena. Steady aerodynamic model 

underpredicts flutter velocity, however, can be used for initial design stages. Unsteady flow models are the 

most reliable either in frequency or time-domain and predict the flutter velocity with highest accuracy. 
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Energy Absorption Characteristics of Novel Carbon Fiber Reinforced Thermoplastic Honeycombs 

Tayyab Khan (Khalifa University of Science and Technology, United Arab Emirates); Rehan 

Umer (Khalifa University, United Arab Emirates) 

This article presents the compression response and energy absorption capabilities of novel carbon fiber 

reinforced thermoplastic honeycombs manufactured through vacuum assisted resin transfer molding 

technique. The composite honeycombs were fabricated in a steel mold having removable hexagonal rings 

inside each honeycomb cell. The novel honeycombs exhibited compressive strength as high as 39.5 MPa 

and specific energy absorption values in excess of 50 kJ/kg. It was observed that increasing the fiber weight 

fraction significantly improved the compressive response of the honeycomb cores. Furthermore, the results 

showed that the thermoplastic honeycombs exhibited better energy absorption capabilities compared to 

their epoxy counterparts. 

Bluff Body Drag Reduction Using Sweeping Jet Actuator                   

Tauha Khan, Abdul Raouf Tajik and Vladimir Parezanovic (Khalifa University, United Arab Emirates) 

This study explores the potential of Sweeping Jet Actuators as effective flow control devices for bluff body 

drag reduction. A baseline actuator design installed on Ahmed body in mid plane configuration provides a 

decrease in base suction resulting in reduced drag. Slight variations in maximum suction pressure reduction 

are also observed for different internal geometries of the actuator. Sweeping Jet Actuators may be applied 

as an alternative to steady jet base blowing, provided the location of actuator is such that the detrimental 

interaction of blown jet with global shear layers is kept minimized. 

Reduction of Uranus orbit insertion impulse using gravity assist and a low-thrust direct optimization 

approach                           

Burhani Makame Burhani (Khalifa University, United Arab Emirates); Elena Fantino and Roberto 

Flores (Khalifa University of Science and Technology, United Arab Emirates); Ashraf N. Al-

Khateeb (Khalifa University, United Arab Emirates) 

Our knowledge about Uranus and its moons is scarce. To gain insight into the features of this planet and its 

satellites, an exploration mission is needed. Uranus axial tilt of 98⁰ requires a prohibitive amount of 

propellant for insertion into an equatorial orbit. 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 Uranus followed by a LT direct optimization approach that minimizes the inclination 

angle relative to the Uranus equator upon arrival at Uranus. This approach lowers the orbit insertion 

impulse significantly for the capture into a near-equatorial orbit around Uranus which is required for 

observation of the features of the planet and its major moons. The LT optimization method, the control-law 

algorithm, the benefits to the propellant budget, and areas for further progress are presented and 

discussed. 

Bridging between interplanetary arrival and a lunar cycler of the Inner Large Moons of Saturn 

Adham Alkhaja and Elena Fantino (Khalifa University of Science and Technology, United Arab 

Emirates); Ashraf N. Al-Khateeb (Khalifa University, United Arab Emirates) 

The recent discoveries made by the Cassini spacecraft have greatly heightened the urge of the scientific 

community and space agencies in proposing scientific missions to explore Saturn and its moons. This work 

builds upon the results of two prior contributions regarding the Earth-to-Saturn interplanetary transfer 

characterized by a low relative arrival speed (1 km/s) and the concept of the lunar cycler to perform an 

observational tour of the Inner Large Moons of Saturn (Mimas, Enceladus, Tethys, Dione). The main 

objective here is to minimize propellant cost during the complete mission from the interplanetary arrival at 

Saturn to the final orbits around the inner moons. In this work, a novel scenario is proposed where a 

capture around Saturn via gravity assist with Titan is made possible. A sequence of swingbys with Titan, 

Rhea, and the Inner Large Moons (ILMs) is proposed to bridge between interplanetary space and the lunar 

tour. 
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EPS-B1: Biomedical Engineering  

 Chair: Selwa Boularaoui (Khalifa University, United Arab Emirates) 

mHealth Apps for Self-Managing Osteoporosis: Review and Recommendations                 

Ghada Alhussein (Khalifa University, United Arab Emirates); Leontios Hadjileontiadis (Khalifa 

University of Science and Technology, United Arab Emirates) 

Osteoporosis is the fourth most common chronic disease in the world. Adopting preventative measures and 

effective self-management interventions helps in improving bone health. Mobile health (mHealth) 

technologies can play a key role in osteoporosis patient care and self- management. Presently, there is a 

limited number of mHealth applications available for supporting patients with osteoporosis or healthcare 

professionals in the research field and in the market place. These applications are in most of the cases 

poorly designed, have weak performance, and lack evidence-based validation. In this work, we review the 

available osteoporosis-related mHealth apps and we suggest some guidelines for the development of new, 

more comprehensive mHealth apps that facilitate self-management of osteoporosis in addition to the 

decision support and the shared-decision making. 

Extrusion-based biopinting: Induced shear stress and cell viability                  

Selwa Boularaoui (Khalifa University, United Arab Emirates) 

Three-dimensional bioprinting is an emerging fabrication technique in the field of tissue engineering. 

Extrusion-based bioprinting is one of the widely employed biofabrication techniques; researchers tend to 

use it because of its simplicity, affordability and scalability. During the extrusion-based bioprinting process, 

cells are subjected to mechanical forces of different kinds. Among these mechanical forces, shear stress is of 

a special significance and concern as it is considered the main cause of cell damage/death. This paper 

covers the principle of extrusion-based bioprinting and the bioinks used. Moreover, it highlights extrusion-

based bioprinting induced shear stress, and the relationship between shear stress, cell viability and different 

material properties and process parameters. 

Towards Force and Torque-controlled Concentric Tube Robots using Sliding-rod Modeling and 

Capstan Actuation                            

Taif Al Taffaq, Cesare Stefanini and Federico Renda (Khalifa University, United Arab Emirates) 

This paper introduces torque-controlled concentric tube robots that are first explored in this field. Currently, 

integrated actuation mechanisms exhibit challenges in controlling forces at the end-effector. Capstan 

actuation system featured with its low backlash and reversibility is well-posed to control torque and forces. 

A 3D model catheter of the proposed torque-controlled approach with an integrated capstan mechanism 

was created using SolidWorks Software. 
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Decision Trees and Ensemble Classifiers for Emotion Recognition Using Peripheral Physiological 

Signals Acquired from Wearable Sensors                     

Feryal A Alskafi (Khalifa University, United Arab Emirates); Ahsan Khandoker and Herbert 

Jelinek (Healthcare Engineering Innovation Center, Khalifa University, United Arab Emirates) 

Wearable sensors have made an impact on healthcare and medicine by enabling out-of-clinic health 

monitoring and prediction of pathological events. Further advancements made in wearable sensors and 

analysis of multimodal signals have been reflected in emotion recognition studies which utilize peripheral 

including pulse rate, peripheral temperature, and electrodermal activity. The present paper reports on the 

advantages of applying decision trees and ensemble classifiers for emotion recognition systems using the 

multimodal physiological signals K-EmoCon dataset. The results indicate that Random Forest performed 

best compared to the other decision tree classifiers tested, with correctly classified instances up to 74.44% 

for arousal and up to 80.61% for valence. The use of Random Forest as base classifier for the meta-learner 

Decorate resulted in 76.16% accuracy for arousal and 80.20% for valence. This suggests that decision trees 

and ensemble classification combined with multimodal bio-signals may be a useful model for emotion 

recognition using imbalanced datasets. 

Fetal Brain And Nervous System Functional Development At Different Gestational Ages Using Non-

Invasive fECG Technique          

Amna Samjeed (Khalifa University, United Arab Emirates) 

Investigating the anatomical and functional characteristics of fetal brain at different gestational ages helps 

in understanding the process and helps in detecting pathogenic interventions/abnormalities and further 

treatments at early stage. This work aims to provide a review of non-invasive fetal electrocardiography(NI-

fECG) to analyze fetal brain and neural development at different gestational ages(GA). Results showed that 

autonomic nervous system(ANS) maturation can be analyzed based on the relationship between fetal heart 

rate variability(fHRV) and GA where increased fHRV can be observed as GA advances. Maternal-fetal 

coupling is also an important parameter to study the fetal wellbeing. Based on studies, it was concluded 

that multivariate approaches provide specific and sensitive scores as different aspects of autonomic control 

are reflected in different HRV parameters. As NI-fECG is a cost and easily accessible system than other 

techniques, further exploration of this technique could improve the obstetricians judgement, especially 

during prematurity. 

Artificial biosystem for modulation of interactions between antigen-presenting cells and T cells  

Aseel Alatoom and Jiranuwat Sapudom (New York University Abu Dhabi, United Arab 

Emirates); Priya Soni (New York University Abu Dhabi, USA); Anna Garcia-Sabaté and Jeremy 

Teo (New York University Abu Dhabi, United Arab Emirates) 

T cells organize the response of the adaptive immune system; their activation is triggered by antigen-

presenting cells. T cells' activation is modulated by two main signaling molecules on APCs surfaces, with 

recent studies implicating cellular forces in T cell activation. In this work, co-culture and biomimetic models 

were established. We first disrupted the cytoskeleton of mature dendritic cells (mDC) with cytochalasin B 

and observed reduced T cell proliferation. We then attempted to mimic mDC and T cell interactions using 

polyacrylamide (PA) gels with defined stiffness corresponding to mDC (0.2 - 25 kPa), and different ratios of 

immobilized anti-CD3 (aCD3) and anti-CD28 (aCD28) antibodies. The results showed T cell proliferation was 

triggered by both aCD3 and aCD28 in a stiffness-dependent manner, with cells cultured on aCD3 gels had 

significantly higher proliferation. Overall, our biosystem allows distinguishing the impact of biophysical and 

biochemical signals of APC and T cell interactions in vitro. 
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Swarm Decomposition of Abdominal Signals for Non-invasive Fetal ECG Extraction                 

Ferial AbuHantash (Khalifa University, United Arab Emirates) 

The non-invasive fetal electrocardiography (fECG) extraction from maternal abdominal signals is one of the 

most promising modern fetal monitoring techniques. However, the non-invasive fECG signal is heavily 

contaminated with noise and overlaps with other prominent signals like the maternal ECG. In this work we 

propose a novel approach in non-invasive fECG extraction using the swarm decomposition (SWD) to isolate 

the fetal components from the abdominal signal. Accompanied with the use of higher-order statistics (HOS) 

for R peak detection, the application of the proposed method to the Abdominal and Direct Fetal ECG 

PhysioNet Database resulted in fetal R peak detection sensitivity of 99.8% and a positive predictability of 

99.8%. Our results demonstrate the applicability of SWD and its potentiality in extracting fECG of high 

morphological quality with more deep decomposition levels, in order to connect the extracted structural 

characteristics of the fECG with the health status of the fetus. 

Investigating the effectiveness of kinesiology tape on joint dynamics and muscle activity            

Anwar Ahmed AlKatheeri (Khalifa University, United Arab Emirates) 

Previous studies showed inconsistent results with the effects of KT on muscle activity and dynamics of lower 

limbs. In these studies, no unified method nor exercise was defined. The effects of KT is important to 

validate on healthy individuals to validate the KT as a treatment to lower limbs and joints injuries for both 

sports and normal people populations. Even though the KT tape was invented in 1970s and had been used 

extensively since then, the studies to support its effectiveness initiated in 2008. In this study, we will 

investigate the effects of KT on muscle activity and dynamics of ankle and knee joints during 40degrees 

knee flexion. The assessment of changes is done using joint position test (JPT), which is considered a clinical 

measurement for assessing proprioception. In addition, the squatting exercise is a routine activity that is 

performed by healthy people in daily routine, not only in sports. 

 

 

EPS-C1: Chemical Engineering  

 Chair: Fahmi Anwar (Khalifa University, United Arab Emirates) 

The Design & Process Development of Electro-Thermal Membranes for MD 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, compared to RO, 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. Because of their high specific surface area, high chemical 

stability and reasonable microporous structure, carbon based materials such as CNTs are investigated in 

this study. The performance of electrically conductive MWCNT based membranes as self-heating (electro-

thermal) membranes is studied. Here, CNT/PVDF composite membranes were fabricated using simple tape 

casting technique on different substrates 

 

 

 

 

 



 
 

 
 

24 

Sub-critical Water Extraction of Sugar from Date palm fruits (Phoenix dactylifera)            

Jawaher Darweish AlYammahi (Khalifa University of Science and Technology & KU, United Arab 

Emirates) 

Date (phoenix dactylifera) fruits contain a high amount of monosaccharides (fructose and glucose). These 

naturally occurring simple sugar forms are easily assimilated by human metabolism. The extraction of these 

sugars from date fruit is showing potential as an appropriate and superior alternative to the commercial 

refined-sugar. The conventional date syrup extraction process has many challenges, such as low sugar 

recovery and low extraction efficiency. This study reports the production of liquid date sugar using the sub-

critical water extraction technique. A maximum product yield of 29.3% was obtained at the optimal 

operating conditions of 140 °C temperature, 20 min of extraction time, feed-to-solvent ratio of 15%, and 

400 rpm agitation speed. This work defines a new technique for the fruit sugar extraction from dates which 

could be either used directly or further processed into soluble solid sugar product by an appropriate drying 

process. 

Graphene-impregnated Pt/Cu-TiO2 for photocatalytic conversion of CO2: Activity with gas and liquid 

CO2 states            

Samar Al Jitan and Giovanni Palmisano (Khalifa University, United Arab Emirates) 

Cu-doped TiO2 was prepared by a simple sol-gel process, where Pt nanoparticles were subsequently 

photodeposited for improved photocatalytic activity. Reduced graphene oxide was then impregnated onto 

the Pt/Cu-TiO2 to form the final photocatalytic nanocomposite. The properties of the graphene-

impregnated Pt/Cu-TiO2 photocatalyst were characterized by a number of analytical and spectroscopic 

methods, including XRD, Raman, DRS, PL, TEM, STEM-EDX, BET, TPD, and FT-IR. The photocatalytic 

reduction of gaseous CO2 and liquid CO2 in the absence of a reductant and under UV light was 

investigated. The rate of product formation was found to be higher with liquid CO2 than with gaseous CO2. 

This is one of the very few studies performed on the photoreduction of liquid CO2. 

Steady-state simulation of supercritical extraction of glucose and fructose from Date Palm fruits 

using Aspen-Plus software                

Hooralain Bushnaq (Khalifa University, United Arab Emirates) 

steady-state simulation of the supercritical extraction of glucose and fructose from date palm fruit using 

supercritical carbon dioxide and water as a co-solvent has been studied using Aspen-Plus Software. The 

simulation was run at temperatures ranging from 32 to 84C, pressures of 254 to 308 bar, and carbon 

dioxide mass flow rates of 5000 to 31000 kg/h. The results indicate that the amount of glucose extracted 

increases as the extraction pressure is increased, while the amount of fructose extracted decreases as the 

extraction pressure is increased. The amount of sugar extracted was unaffected by increasing the extraction 

temperature. The amount of sugar extracted increased as the rate of supercritical carbon dioxide increased. 

The maximum amount of glucose and fructose extracted was obtained at a pressure of 308 bar, a 

temperature of 65C, and a carbon dioxide mass flow rate of 31000 kg/h. 

Paraffin Affinity Modulation of SBA-15 and its Application in 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) 

In this paper, we report highly surface-functionalized mesoporous silica adsorbents developed for 

ethane/ethylene separation. Several porous adsorbents with selective ethane binding have been reported 

with promising results. These reverse selective adsorbents are anticipated to be selectively up-taking ethane 

due to their enhanced van der Waals interactions with the ethane molecules. Ethane selective ionic liquid 3-

aminopropylammonium oleate was impregnated on SBA-15 to enhance its paraffin affinity. Ionic liquid-

modified SBA-15 was developed for selective uptake of ethane and adsorption studies with mixture of 

gases have shown promising results. 
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Novel hierarchical cathode designs for ultrahigh capacity non-aqueous Li-air battery   

Khizar Hayat and Lourdes Vega (Khalifa University, United Arab Emirates); Ahmed Al Hajaj (Khalifa 

University of Science and Technology, United Arab Emirates) 

Owing to high theoretical power density and storage capacity, non-aqueous Li-air battery have gained 

much attention among academia. However, its commercialization is halted by many obstacles, particularly 

low discharge capacity which is mainly due to the improper cathode design. Based on this, we have 

proposed novel hierarchical cathode architectures with distributed initial porosity and tortuosity. Among 

various tortuosity-based cathode designs, hierarchical cathodes with gradient tortuosity can improve 

discharge capacity approximately 20.9 %. In porosity-based cathode designs, hierarchical cathode 

structures with exponential distribution in initial porosity have shown maximum increase in discharge 

capacity, nearly 56 %. The underlying reason of improved capacity in hierarchical cathodes is due to 

enhanced effective oxygen transport, impregnation of electrolyte, alignment of pores, and formation of 

permeable and low crystalline aggregates of Li2O2. Hence, our design strategies could be handy for the 

fabrication of advance non-aqueous Li-air batteries with enhanced power density and capacity. 

CO2 Capture Using Ternary Amine-based Deep Eutectic Solvents               

Hossam Khaled Abdrabou (Khalifa University, United Arab Emirates) 

For many years, this technology has been utilizing aqueous amine solutions as absorbents for the capture 

of CO2. However, aqueous amine solutions exhibit several drawbacks such as, solvent degradation, and 

negative environmental impacts. Consequently, a new class of green solvents termed as deep eutectic 

solvents (DESs) has emerged in recent years to replace aqueous amines. Nonetheless, most of DESs have 

very high viscosities, which impede their use in many applications. Therefore, this study investigates the 

effect of the addition of water, as a low viscous ternary component, to amine based deep eutectic solvents 

during the preparation step, on the physicochemical properties, thermal stability and CO2 absorption 

capacity. The results revealed that the addition of small quantities of water such as 10% by weight, are 

capable of decreasing the viscosity of the resulting DESs by approximately 25% at room temperature, while 

maintaining high CO2 absorption capacity and high thermal stability. 

An Accurate Molecular Model for CO2 Absorption in Non-Aqueous Amines    

Ismail I.I. Alkhatib (Khalifa University & Research and Innovation Center on CO2 and H2 (RICH), 

Khalifa University, United Arab Emirates); Mohammad Abu Zahra and Lourdes Vega (Khalifa 

University, United Arab Emirates) 

In this contribution, the polar soft-SAFT equation of state, based on Statistical Thermodynamics, was used 

to model the chemical absorption of carbon dioxide (CO2) in monoethanolamine (MEA)-based solvents 

formulated from the combination with either water, or polar solvents such as N-methyl-2-pyrrolidone, and 

sulfolane. The chemisorption of CO2 in MEA-based solvents was described in terms of the formation of 

CO2 amine aggregates physically bounded by strong intermolecular association interactions. A maximum 

of two adjustable parameters (for each solvent) were sufficient to obtain an accurate representation of the 

CO2 solubility in the examined solvents. The developed models can be used in a predictive manner to 

compare solubility of the different solvents at representative conditions. These results demonstrate the 

reliability of the model as a solvent screening tool for CO2 capture, owing to its high level of accuracy, 

transferability and predictive capabilities. 
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EPS-D1: Computer & Information Science  
 

 Chair: Lamees M. Al Qassem (Khalifa University, United Arab Emirates) 

An SDF-based Photovoltaic Energy System                       

Nian Xue (New York University Abu Dhabi & New York University, USA); Xin Huang (Taiyuan 

University of Technology & Suzhou Blocks Information Technology Ltd, China); Jie Zhang (Xi An 

Jiaotong-Liverpool University, China) 

Wireless reprogramming is a critical issue in the Internet of Things (IoT). Current approaches designed for 

wireless sensor networks (WSN) are inadequate for IoT scenarios due to serious security vulnerabilities. To 

address this problem, we present Software Defined Function (SDF), a secure and wireless reprogramming 

architecture for IoT. The key is to implement a secure communication interface between the control layer 

and infrastructure layer. Four security protocols ensuring authentication and confidentiality are designed. In 

addition, the design takes into consideration the IoT devices' constrained capabilities in computation. We 

test the performance of SDF through a set of experiments and present a use case on a photovoltaic energy 

system. The evaluation results show that the proposed protocols can be implemented in real-world IoT 

applications. 

Blockchain-based Patient-centric Health Record Access Control       

Mohammad Moussa Madine and Ammar Battah (Khalifa University, United Arab Emirates); Khaled 

Salah and Raja Jayaraman (Khalifa University of Science and Technology, United Arab 

Emirates); Yousof Al-Hammadi (Khalifa University, United Arab Emirates) 

Personal health records (PHRs) are valuable assets to individuals because they enable them to integrate and 

manage their medical data. Giving patients control over their medical data offers an advantageous 

realignment of the doctor-patient dynamic. However, today's PHR management systems fall short of giving 

reliable, traceable, trustful, and secure patients control over their medical data. In this paper, we propose 

blockchain-based smart contracts to give patients control over their data in a manner that is decentralized, 

immutable, transparent, traceable, trustful, and secure. The proposed system employs decentralized storage 

of interplanetary file systems (IPFS) and trusted reputation-based re-encryption oracles to securely fetch, 

store, and share patients' medical data. 

Optimal Spares Distribution Using Improved RK-EDA          

Nouf Salem Alkaabi (Khalifa University & EBTIC, United Arab Emirates); Siddhartha Shakya (EBTIC, 

Khalifa University, United Arab Emirates); Adriana Gabor (Khalifa University, United Arab Emirates) 

This paper presents an improved version of RKEDA, one of the evolutionary algorithms for a spares part 

allocation problem in the telecom industry. The aim is to improve on previous approach and have the right 

spare parts at the right time at the right place. This will make a big difference to the quality of the service 

offered by a telecom organization by maximizing its utilization and revenues while minimizing the total 

cost. The improvement presented in this paper relates to ordering the way the initial sites are represented 

in the permutation in RKEDA algorithm. We describe proposed improvement, perform detail experimental 

analysis, and compare the performance of the new RKEDA to that of the original RKEDA and GA. 
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Gender Recognition with 3D image using deep learning             

Xiaoxiong Zhang (Khalifa University, United Arab Emirates) 

In this paper, we propose a deep-learning approach for human gender classification on RGB-D images. 

Unlike most of the existing methods, which use hand-crafted features from the human face, we exploit local 

information from the head and global information from the whole body to classify people's gender. A head 

detector is fine-tuned on YOLO to detect the head regions on the images automatically. Two gender 

classifiers are trained using head images and whole-body images separately. The final prediction is made by 

fusing the two classifiers' results. The presented method outperforms the state-of-art with an improvement 

in the accuracy of 2.6%, 7.6%, and 8.4% on three different test data of a challenging gender dataset which 

includes human standing, walking, and interacting scenarios. 

 

Angle of Arrival Estimation in Multi-path Environment Using Convolution Neural Networks  

Aysha Alteneiji (Khalifa University, United Arab Emirates); Ubaid Ahmad (EBTIC, Khalifa University, 

United Arab Emirates); Kin Fai Poon (Khalifa University, United Arab Emirates); Nazar Thamer 

Ali (Khaifa University, United Arab Emirates); Nawaf Almoosa (Khalifa University, United Arab 

Emirates) 

A data-driven angle of arrival (AoA) estimation framework is proposed in this paper. A convolution neural 

network (CNN), which is a part of Deep Learning (DL), is employed to learn a mapping between the 

eigenvectors of the spatial covariance matrix of the received signals and the angles of arrival. This paper 

discusses the CNN architecture and provides a detailed description of the hyper-parameters. Simulation 

results show that the proposed approach outperforms traditional methods in a multipath environment with 

less execution time. 

Microservice Resource Management: A Survey of Architectures and Models               

Lamees M. Al Qassem and Ibrahim (Abe) Elfade (Khalifa University, United Arab Emirates) 

The growing adoption of microservice architecture in academia and industry has led to an increase in the 

amount of literature addressing microservices challenges, approaches, and practices in the last few years. 

Most of the published works did not consider the efficient allocation of resources of the proposed 

solutions. In addition, several aspects are still vague and scattered in the literature with regards to 

Microservices Architecture (MSA) and efficiency models. In this paper, we survey recent microservice 

frameworks for efficient resource utilization, and classify them based on their efficiency type. We further 

highlight current MSA trends and identify resource utilization and sharing amongst multiple microservices 

as important areas for future research. 

Vision object tracker brief review                

Xiaoxiong Zhang (Khalifa University, United Arab Emirates) 

Visual object tracking is one of the hottest and challenging research topics in computer vision. Due to its 

great potential for a wide range of real-world applications, many researchers endeavor to solve the 

problems in visual object tracking including illumination change, background clutter, crowd scenes, low 

resolution, and occlusion. This paper aims to investigate the state-of-the-art trackers to have a deep insight 

into the trackers for future research. First, three current research trends of visual object tracking are 

presented. Second, the fundamental concepts, intuitions, development, and contributions of the 

representative trackers in each trend are summarized. 
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A Novel Approach For Space Manned Mission Requirements Specifications               

Khalfan M Al Remeithi and Sofia Ouhbi (United Arab Emirates University, United Arab Emirates) 

Aligned with the UAE Space Strategy 2117, which aims to establish the first inhabitable human on the 

Martian Surface by 2117, with the enthuse toward space tourism, we propose a novel framework to 

assimilate the process of requirement specification for space Manned Mission. Deep Space manned 

missions are unique and characterized with a set of specific requirements that should be elicited from 

different sources and stakeholders to ensure the missions' success. In addition, these missions are highly 

dependent on the software components, which is used to control the spacecraft and interact with the 

astronauts. Our contribution consists of: (i) surveying current trends in space system requirements 

engineering from requirements elicitation to requirements specification; and (ii) introducing a new set of 

requirements for CDHS in space missions that are related to astronauts, particularly emotional requirements 

for deep space manned missions, which to the best of our knowledge have not been considered. 

 

 

EPS-E1: Electrical & Electronic Engineering  

 Chair: Abdallah Alansaari (Khalifa University, United Arab Emirates) 

Cardiac Rehabilitation of Cardiovascular Diseases Patients via a Personalized Serious Game 

Platform: The Care4MyHeart Paradigm                     

Dunia Mahboobeh (Khalifa University of Science and Technology, United Arab Emirates) 

Cardiovascular disease (CVD) is the leading cause of premature death and disability worldwide. Effective 

Cardiac Rehabilitation (CR) could significantly improve mortality and morbidity rates in CVD patients; their 

CR uptake and adherence, however, are very low. Hence, a personalized home-based CR program, namely 

Care4MyHeart (C4MH), is presented here, to address such issue. C4MH incorporates a smart gamified 

platform that uses Personalized Serious Game Suite (C4MHPGS) to assist the CVD patients in their CR 

program. C4MHPGS employs gender and age specific CVD serious games related to exercise ('Exergames'), 

diet ('DietaryGames'), emotions ('EmoGames'), stress/smoking management ('Breathing/Stress- 

SmokeFreeGames') and personalized feedback (both to the user and to the related physician) associated 

with behavioral change support. Through employing machine learning and modeling techniques, the 

C4MH-PGS can provide a dynamic platform that normalizes technology to the CVD patients' needs, helping 

them to better self-manage their CR and, hence, their quality-of-life. 

A New Multiport DC-DC converter for DC Microgrid Applications                

Ahmed Amr Saafan (Advanced Power and Energy Center (APEC) & Khalifa University, United Arab 

Emirates); Vinod Khadkikar (Advanced Power and Energy Center (APEC), United Arab Emirates) 

In this paper, a new multiport DC-DC converter is proposed for DC Microgrid applications. The bidirectional 

buck-boost structure of the proposed topology allows enhanced flexibility to connect sources and loads 

with different voltage and power levels. The control strategy is developed to achieve power control for 

renewable sources such as PV, in addition to a certain degree of resilience for DC sources availability 

maintaining boosted DC link voltage. A detailed steady state analysis is conducted to derive voltage 

relations between all ports. This proposed configuration has several benefits for the design and operation 

of DC microgrids such as reducing multiple power conversions, reduced number of elements, voltage 

boosting capability, and higher efficiency. A MATLAB/Simulink based simulation study is conducted to 

demonstrate the performance of proposed multiport converter topology under different operating 

conditions. 
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The Internally Fault Current Contribution of Double-Fed Induction Generator               

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) 

Researchers are motivated recently to generate power using renewable resources especially wind energy. 

Induction generators are one of the most preferable machines that can be used to extract electrical power 

from wind. In our research transient performance of double-fed induction generators during abnormal 

conditions including internal faults has been studied using the EMTP-ATP simulation tool. To validate our 

simulation results a practical model of a self-excited induction generator which acts as an activated crowbar 

double-fed induction generator connected mechanically with a variable speed dc motor as a prim-mover 

has been built. The National Instruments interface card USB-6009 with LabVIEW software is used to extract 

voltage and current signals from voltage and current transducers. The proposed research work presents a 

good overview of the internal fault behavior of induction generators with different types of faults. 

Fabrication tolerant MZI design for broadband WDM filters on scalable SiP platform               

Marios Papadovasilakis and Jaime Viegas (Khalifa University, United Arab Emirates) 

We describe a silicon photonics-based fabrication tolerant Wavelength Division Multiplexing (WDM) filter 

with cascaded Mach-Zehnder Interferometers (MZIs), using wavelength independent couplers (WICs). 3D 

Finite Difference Time Domain (FDTD) simulations show broadband device operation with a spectral shift 

per waveguide width offset of 6.3 pm/nm which. This offers a fabrication tolerance improvement of over 

100 times compared to a standard MZI based WDM filter. 

Apodized Distributed Bragg Reflector (DBR) Bends for Compact cWDM Filter 

Yonas Hadush Gebregiorgis and Jaime Viegas (Khalifa University, United Arab Emirates) 

We propose apodized Distributed Bragg Reflector (DBR) bends that offers state of the art performance and 

compact (0.0024mm2/ch) 4 channel cWDM filter. It is compatible with the most advanced CMOS photonics 

technology. Simulations show -39 dB sidelobe suppression, -32 dB cross-talk, and -0.05 dB insertion loss for 

an optimized device configuration. 

Tuning of a PD Controller Using Multi-Objective Optimization for Satellite Attitude Control    

Abdallah Alansaari, Igor Boiko and Sean Swei (Khalifa University, United Arab Emirates) 

A multi-objective criterion for tuning a PD controller for satellite attitude control is proposed. The proposed 

criterion optimizes both the transient response and energy consumption of the system. It is shown via 

simulations that the multi-objective criterion surpasses the single objective ITAE criterion. The consideration 

of the energy consumption sets an upper bound to the optimization problem resulting in more practical 

controller gains. 

An Improved Direct Torque Controller for Open-End Winding Induction Motor in Differential 4 Wheel 

Drive                      

Abdullah Mahmoud and Balanthi Beig (Khalifa University, United Arab Emirates) 

In recent years, electric vehicles are gaining popularity over conventional internal combustion engine driven 

vehicles as electric vehicles have better control, less noise, low air pollution, compact size and better 

efficiency due to regenerative breaking. In this paper, two Open-End Winding Induction Motors are used in 

Differential 4 Wheel Drive topology, with four 2-level Voltage Source Inverters powering the two motors. 

Each side of the motor is powered through an inverter, resulting a 3-level inverter output. An improved 7-

level Direct Torque Controller is used to control the switching states of the four inverters with the aim of 

reducing the torque ripples while achieving a stable normal operation and fault tolerant operation. The 

necessary models are developed, and the proposed scheme is verified through simulations. 
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HDC and CNN Classification Performance for AI Applications: A Comparative Study    

Eman Hassan (Khalifa University, United Arab Emirates) 

Brain-inspired architectures gain increased attention, especially for limited resources edge devices to 

perform cognitive tasks. The hyperdimensional computing (HDC) paradigm is an emerging framework 

inspired by an abstract representation of neuronal circuits' attributes in the human brain. HDC has shown 

promising results for 1D applications, such as text classification, utilizing less power and lower latency than 

convolutional neural networks (CNN). Hence, in this paper, HDC is analyzed in terms of accuracy for image 

classification tasks. The paper reveals for 2D applications, HDC can achieve an adequate performance 

utilizing only 16 % of the training dataset. 

 

 

EPS-F1: Industrial Engineering  

 Chair: Fathy Yassin Alkhatib (University of Sharjah & Sharjah, United Arab Emirates) 

Optimal Batching in Metal 3D Printing           

Wala AbedAlkhader (Khalifa University, United Arab Emirates) 

In this research, we study the optimal batching and scheduling in a single machine system where 

production costs have non-linear dependence on the batch composition. The main objective is to minimize 

the production costs while taking into account the due production dates. The problem originates in using 

metal Additive Manufacturing (aka 3D printing) for spare parts production where multiple items of different 

types can be batched together in the printing chamber, and the printing costs heavily depend on the batch 

composition. This paper presents a mixed-integer linear scheduling problem and demonstrates how it can 

be efficiently solved using the set covering reformulation. 

Efficient Cumulative Sum Chart for Monitoring Fraction Nonconforming      

Fathy Yassin Alkhatib (University of Sharjah & Sharjah, United Arab Emirates); Salah 

Haridy (University of Sharjah, United Arab Emirates); Mohammad Shamsuzzaman (Industrial 

Engineering, United Arab Emirates) 

Cumulative Sum (CUSUM) quality control chart is commonly used in many industrial applications. In this 

research, an improved scheme of the CUSUM chart is introduced to monitor attribute data. In this scheme, 

the difference between actual and in-control numerals of nonconforming items is raised to an exponent w 

to enhance the detection effectiveness. The exponent w is optimized, along with other charting parameters 

to minimize the Average Number of Defectives (AND) which is used as an objective function. The proposed 

scheme is found to outperform the conventional CUSUM chart for detecting a wide range of shifts in 

fraction non-conforming. 

Leveraging Blockchain Technology for Drug Traceability in the Pharmaceutical Supply Chain    

Ahmad Bassam Musamih (Khalifa University, United Arab Emirates) 

Supply chains are a vital component in many industries that provide vital services on a daily basis, and 

healthcare supply chains are not an exception. However, these supply chains are very complicated in the 

way they are established which introduces critical issues such as imprecise or incorrect information, lack of 

appropriate historical record, and lack of transparency. These issues all together hinder the process of 

tracking and tracing throughout the pharmaceutical supply chain. Therefore, to guarantee that only 

authentic drugs are being transported within the supply chain, a comprehensive, end-to-end solution is 

needed. There has already been a number of attempts to resolve these issues, however, they are 

conceptualized and built in a centralized system resulting in transparency, data privacy, and authenticity 

issues. This paper leverages the smart contract feature in the Ethereum blockchain to provide traceability, 

authenticity, and data provenance. In addition, decentralized off-chain storage is utilized when needed. 



 
 

 
 

31 

 

Optimizing Maintenance Based on Predicting Failure        

Eman Ouda (Khalifa University & KU, United Arab Emirates); Andrei Sleptchenko and Maher 

Maalouf (Khalifa University, United Arab Emirates) 

This study proposes a framework to predict ma- chine failures using sensor data and optimize the 

predictive/corrective maintenance schedule. Machine learning (ML) models are trained to predict the failure 

probabilities. The ML model's output is fed to an optimization model to propose a maintenance policy. 

Hence, demonstrating how prediction models can help increase system reliability at lower costs. 

Influence of Demographics on Occupant Comfort: A Machine Learning Analysis 

Abdulrahim H Ali and Elie Azar (Khalifa University, United Arab Emirates) 

An incremental machine learning approach is proposed to quantify the influence of occupants' gender, age, 

and nationality on predictive models of occupant indoor comfort, perceived productivity, and perceived 

happiness. A three-step methodology is proposed, including: (1) data collection through sensors and a 

questionnaire; (2) development and comparison of machine learning models; and (3) incremental 

introduction of demographic variables while observing its influence in the the model's performance. Results 

confirm that the inclusion of demographical variables in the models can improve prediction accuracy (F1 

scores) by as much as 10%. However, reductions in the models' performances were observed in some 

instances, highlighting the need to strike a balance between increasing model complexity and the 

subsequent rise in computational costs. 

Regression Analysis of Additive Manufacturing Processes        

Hind Abdulla (Khalifa University, United Arab Emirates) 

Producing precise and complex functional parts for industrial application with different types of material 

has been an enormous challenge in the additive manufacturing industry. Several attempts have been made 

to optimize the quality of the fabricated parts by understanding the relationship between the input and 

output process parameters. The main objective of this paper is to construct a reliable data set utilizing 

literature data and to obtain a linear regression model that explains the interaction between the laser 

power, scan speed, hatch distance, and layer thickness with the relative density of fabricated steel parts. The 

R2 value of the linear model revealed that 77.36% of the data fit the regression model and can be utilized in 

future optimization processes. 

Economic Statistical Design of np Control Chart for Monitoring Attributes                 

Batool M Alamasi and Salah Haridy (University of Sharjah, United Arab Emirates); Mohammad 

Shamsuzzaman (Industrial Engineering, United Arab Emirates) 

This research proposes an optimization model for the economic statistical design of the np chart for 

detecting shifts in fraction nonconforming. In this model, the charting parameters of the np chart are 

optimized to minimize the Expected Total Cost (ETC) and in the meantime, ensure that the false alarm rate 

and the inspection rate do not exceed the allowable levels. It is found that the proposed optimal np chart 

considerably outperforms the traditional np chart. 
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Monitoring Multi-Attribute Characteristics using a Combined Scheme of np and EWMA Charts    

Farah Mohamed Alyassi, F. and Salah Haridy (University of Sharjah, United Arab 

Emirates); Mohammad Shamsuzzaman (Industrial Engineering, United Arab Emirates) 

This paper proposes a new combined scheme (termed as Mnp-EWMA scheme) for monitoring multi-

attribute characteristics. The proposed Mnp-EWMA scheme combines both the multi-attribute np (Mnp) 

and multi-attribute Exponentially Weighted Moving Average (MEWMA) charts for effective monitoring of 

fraction nonconforming. In this study, the Average Number of Defectives (AND) is used as an objective 

function in an optimization model to identify the best design variables of Mnp-EWMA scheme. The 

performance of the proposed Mnp-EWMA scheme is compared with that of the Mnp and MEWMA charts. 

The results show that the Mnp-EWMA chart outperforms the Mnp and MEWMA charts under different 

scenarios. 

 

 

EPS-G1: Materials Science & Engineering  

 Chair: Murad Ali (Khalifa University of Science and Technology, United Arab Emirates) 

A Novel way of Ocular Pressure Sensing via Fresnel Lens                  

Murad Ali (Khalifa University of Science and Technology, United Arab Emirates); Haider Butt (Khalifa 

University, United Arab Emirates) 

Fresnel lenses have many solar energy-based applications and focus light from x-rays to extreme ultraviolet 

(UV) radiation. Typically, solar concentrators are based on large-scale Fresnel lenses. The Fresnel lens novel 

design for a targeted application is very prominent among researchers. In this work, using a novel micro-

Fresnel lens in healthcare applications for pressure sensing is proposed. Such lenses might be used 

separately or combined with commercial contact lenses for optical sensing purposes. These lenses have a 

significant role in ophthalmologic disease detection, such as glaucoma. For this purpose, a flat Fresnel lens 

is designed and simulated to observe focusing ability and investigate focal length variation with geometric 

lens parameters. A flat Fresnel lens is transformed into a curved one, in analogy to a contact lens uses for 

vision correction, therapeutics, and cosmetics. This work also opens the possibilities of additively 

manufactured patient-specific contact lenses for sensing applications. 

Diffusive Reflection Spectroscopy for Dermal Studies Influenced by Probe Pressure       

Israr Ahmed (Khalifa University, United Arab Emirates) 

Diffusive reflection spectroscopy is employed to study the influence of probe pressure on human skin and 

nails. A non-invasive study is conducted which covers the important body parts for in-vivo measurements. 

Reflection spectra were measured for fingertips, forearm, and nails. A set of probe pressure ranging from 0 

to 258 kPa for the finger and 0 to 385 kPa for the nail is applied. It is found that all the measured spectra 

revealed the increase in the reflection intensity under increasing pressure in the specific wavelength region 

(525-575 nm - oxyhemoglobin region). Since every tissue has its own composition and morphology so the 

shape, size, intensity, and position of the measured peaks are affected. Time-based reflection spectroscopy 

was also performed on the forearm under blood occlusion for 5 mins with an interval of 30 sec. 
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Photocatalytic performance of high exposed {001} facet-TiO2 nanosheets based photocatalysts    

Xuan Li and Lianxi Zheng (Khalifa University, United Arab Emirates) 

Anatase TiO2 nanosheets with high {001} facet exposition were synthesized via a one-pot hydrothermal 

method. Commercial WO3 nanopowders were then mechanically mixed with the as-synthesized TiO2 to 

prepare WO3/TiO2 hybrid samples and build the heterojunctions. The physicochemical properties of the 

samples were characterized by numerous methods, including XRD, Raman, BET, PL, SEM, and TEM. The 

photocatalytic performance was tested by the oxidation of CO under UV light. The effects of annealing 

temperature and the mass ratio of WO3 to TiO2 on the photocatalytic activity were also investigated. The 

results illustrated that pure TiO2 without annealing processing showed the highest oxidation rate compared 

to all other samples, suggesting that the charge separation by facets is more efficient than WO3-TiO2 

heterojunctions. 

Synthesis and Characterization of Fe3O4-Ag Composite Nanomaterial and its Potential for Treating 

Produced Water                       

Ahmed Mamdouh Aboulella (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) 

Synthesis of Fe3O4-Ag nanoparticles (NPs) was implemented via utilizing the method of coprecipitation for 

synthesizing the Fe3O4 nanoparticles, and reducing silver nitrate (AgNO3) to Ag-nanoparticles, and 

impregnating the Ag NPs into the Fe3O4 NPs. The synthesized composite material was characterized using 

the FT-IR, XRD, and the contact angle. The results showed that the Ag NPs were attached to the Fe3O4, and 

that the composite nanoparticles exhibit hydrophilic behavior. Such properties make these materials a great 

candidate for oil-water separation related applications. 

Thermo-Electro-Mechanical Characterization of Triply Periodic Minimal Surfaces-based 3D Graphene 

Foams                     

Somayya Mohamed (Khalifa University of Science and Technology, United Arab Emirates); Juveiriah 

M Ashraf (Khalifa University, United Arab Emirates); Kin Liao (Aerospace Engineering, United Arab 

Emirates); Rashid Abu Al-Rub (Khalifa University-ADAM Center, United Arab Emirates)  

  

Three-dimensional (3D) structures fabricated from a 2D material such as graphene have recently attracted 

huge attention owing to the outstanding electro-mechanical and thermal properties of various types of 2D 

materials. The interest has expanded to integrate the 2D material into 3D printing structures to form an 

architected foam. Several studies have focused on fabricating 3D structures from 2D materials using 

different techniques. In this work, the self-assembly hydrothermal-assisted dip-coating technique has been 

employed to fabricate graphene foams. The graphene is coated on a 3D printed polymeric scaffold that 

takes the topology of the mathematically-known triply periodic minimal surfaces (TPMS). A series of tests 

were performed to measure the multifunctional (electrical, thermal, mechanical) properties of the TPMS-

based graphene foam. The results show that these lightweight 3D graphene foams (3DGF) can be used in 

various applications. 
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Metal-Organic Frameworks Coated with Folate-Targeted Liposomes for Anticancer Drug Delivery 

Miral Al Sharabati and Rana Sabouni (American University of Sharjah, United Arab Emirates); Ghaleb 

Husseini (AUS, United Arab Emirates) 

The use of iron-based metal-organic frameworks (MOFs) coated with PEG-folated liposomes is investigated 

as novel hybrid anticancer nanocarriers. Specifically, using the folate moiety for targeting cancerous cells 

and ultrasound as an external triggering mechanism is studied. The experimental work examines the 

encapsulation efficiencies and release profiles of the prepared liposome-coated MOF. The experiments 

were carried out using an anticancer drug (namely Doxorubicin, DOX) at two different pH values (5.3 and 

7.4) with ultrasound. Preliminary results show that the encapsulation efficiency was in the range of 96-98% 

and the release efficiency was between 96-98% at the investigated pH values within 180 mins. 

Ultra-lightweight Cellular Solids of Two-Dimensional Heterogenous Materials for EMI Shielding 

Sarab Ahmed Alantali (Khalifa University, United Arab Emirates); Kin Liao (Aerospace Engineering, 

United Arab Emirates) 

Electromagnetic interference has been a major concern, especially in health-related matters, industrial 

pollution, and military functions. In this study, our main purpose is to develop a flexible, lightweight, and 

high-performance material with high effectiveness for electromagnetic interference (EMI) shielding. We 

have developed thin films of pure Mxene, as well as heterogeneous layered structures of 

MWCNTs@MoS2/Mxene. The EMI shielding effectiveness of 1mg MWCNTs@MoS2 and 3mg of 

MWCNTs@MoS2 are determined as 50 to 60 dB in X band (8.2 to 12.4 GHz), which is better than the pure 

Mxene. Although by increasing the composition of CNT@MoS2 more, the EMI shielding performance 

decreases, the heterogeneous films exhibit unprecedented flexibility and durability, thus rendering them 

with the potential application. 

Mechanical and 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 preliminary study, polyamide (PA12) based nanocomposites reinforced with different concentrations 

of multi-walled carbon nanotubes (MWCNTs) were synthesized by using SLS. Initially, printing parameters 

of SLS were optimized to print the pure and nanocomposites samples. Then printed samples were 

examined for mechanical and piezoresistive response to evaluate the effect of addition of MWCNTs in the 

polymer matrix. The nanocomposites samples showed reduction in mechanical properties which might be 

attributed to change in the interfacial bonding between filler and the matrix as compared to pure PA 

samples. Microscopic and thermal characterization are required to figure out the cause of reduction in the 

mechanical properties which is a future work. 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 the nanocomposites that can be used in self-sensing applications in the form of strain sensing 

devices. 
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EPS-H1: Mechanical Engineering  

 Chair: Fares Alawwa (Khalifa University-ADAM Center, United Arab Emirates) 

Exploratory Analysis of Solar Power Integration into a Conventional Electricity Sector                

Wasiq Ahmed and Valerie Eveloy (Khalifa University, United Arab Emirates); Yit Fatt Yap (Khalifa 

University of Science and Technology, United Arab Emirates) 

As Gulf Cooperating Council countries integrate more renewables into their energy mix, energy system 

planning becomes increasingly important for technology selection and evaluation. This paper presents a 

preliminary modeling investigation of the impact of increasing shares of solar power in future electricity 

sectors on primary energy consumption, environmental emissions and production-demand matching. The 

results indicate significant seasonal overproduction, which will require to be addressed using appropriate 

measures. 

φ-Sensitivity Analysis Using Explosive Dynamics                        

Mohammed I. Radaideh and Dimitris Goussis (Khalifa University of Science and Technology, United 

Arab Emirates) 

The relation of the fastest explosive time scale τ e(0) that characterizes the initiation of a homogenous, 

isochoric autoignition process with the ignition delay time t ign is explored. This investigation is carried-out 

for six fuels at 0.5 ≤ φ ≤ 4.0, p(0)=2, 10, 20 atm and T (0)= 900, 1100, and 1350 K. It is shown that the 

variation of τ e(0)/t ign is small in the cases of hydrogen and methanol, in all cases considered. However, 

the variation of this ratio is significant for methane and n-heptane for most of the cases considered. For iso-

butanol, the variation is relatively small, except the cases when T (0) = 1350 K. Finally, for DME, the variation 

of τ e(0)/t ign is relatively small. 

Dynamics Of Flow Over Two Cylinders In Tandem Under Different Heating Conditions     

Rami Homsi (Khalifa University, United Arab Emirates) 

Heated and unheated flows with forced convection over two fixed circular cylinders in tandem are studied 

numerically for 80≤Re≤250 and 1≤T^*≤2.3. Three different spacing ratios (L/D)=[2,4,8] are considered 

under three heating conditions. The scenarios considered are (1) heated upstream and unheated 

downstream cylinders, (2) unheated upstream and heated downstream cylinders and (3) heated upstream 

and downstream cylinders. These scenarios represent the limiting case for a cross-flow heat exchanger, 

where the downstream tubes are at increasingly lower or higher temperature for cooling or heating, 

respectively. The global aerodynamic forces on the cylinder as vortices shed was investigated. The flow is 

visualized by plotting the streamlines, temperature fields, and velocity magnitude contours for the different 

spacing ratios and compared to the flow regimes in literature namely, Extended-body, Reattachment, and 

Co-shedding regimes. The surface heat transfer coefficients are analyzed for different scenarios. 

Forced Streamwise Oscillations of a Heated Circular Cylinder                 

Ussama Ali and Md Islam (Khalifa University, United Arab Emirates); Yit Fatt Yap (Khalifa University 

of Science and Technology, United Arab Emirates); Isam Janajreh (Masdar Institute of Science and 

Technology, United Arab Emirates) 

The influence of streamwise oscillations on the lift and drag coefficients over isothermal and non-

isothermal circular cylinder is numerically studied in this work. Temperature difference of 300, 600, and 900 

K is used between the cylinder wall and the incoming fluid flow at Reynolds number of 100. Air is used as 

the fluid and the temperature dependent properties of air are used for the analysis. Numerical simulation is 

done on Ansys/fluent with O-type structured mesh. The vibration of the circular cylinder is induced via user 

defined function at a frequency ratio of 0.5, 1, and 2, with the natural frequency of the cylinder being 2.5 Hz 

marking its Strouhal number of 0.167. 
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Effects of ATF on the fuel performance during LBLOCA       

Yousif Alhosani (ENEC, United Arab Emirates); Ali Alraisi (NAWAH, United Arab Emirates); Yongsun 

Yi (Al Zafranah, United Arab Emirates)     

Large Break Loss-of-Coolant-Accident (LBLOCA) in a Zion-like plant was simulated using the MAAP code. 

The plant responses during the accident were investigated for conventional Zr cladding and two ATF 

cladding materials, SiC and FeCrAl. The maximum cladding temperature increase was delayed by replacing 

Zr with SiC or FeCrAl, which is considered to be due to smaller oxidation energies of the two ATF cladding 

materials. The gap pressure causing tube burst was increased at slower rates with SiC and FeCrAl, indicating 

that tube burst can be delayed as well. The tube burst behavior of the materials will be studied at the next 

stage. 

Metal Additive Manufacturing Techniques: A Comparative Study                   

Fares Alawwa, Imad Barsoum and Rashid Abu Al-Rub (Khalifa University-ADAM Center, United Arab 

Emirates) 

As technological advancements occur in the field of manufacturing, 3D printing has been increasingly 

growing and becoming more attractive to manufacturers. Additive manufacturing (AM) has enabled the 

manufacturing of intricate shapes and geometries which cant be done using traditional fabrication 

processes [1]-[7]. Using this technology, rapid prototyping has received more interest as it has become 

more accessible and feasible. AM technologies has enabled the manufacturing of parts in plastics, ceramics, 

and metals which makes it a very versatile process. Despite having a lot of work done on the pros and cons 

of AM, there still is a need to further clarify. This study will focus on metal additive manufacturing 

technologies to compare advantages and disadvantages of different metal AM technologies. Comparing 

the advantages and disadvantages of these processes will enable the designer or operator pick the most 

suitable manufacturing process for the specific use. 

Brief Perspective on Unconventional Oil Prospects and Challenges in the Post-Covid-19 Near-to-Long 

Term                        

Hassan Elsheikh and Valerie Eveloy (Khalifa University, United Arab Emirates) 

Fossil fuels will continue to play an important role for the forthcoming decades, particularly in certain hard-

to-abate transport and industrial sectors. Unconventional oil has emerged as a sizeable contributor to 

meeting the global energy demand in the energy transition period. However, unfavorable economic 

conditions compounded by the Covid-19 pandemic have intensified uncertainties regarding their future 

prospects. This paper explores prospects and challenges faced by unconventional oil resources in the post 

Covid-19 near- to long-term. Based on recent projections, unconventional oil resources, although 

significantly affected by the pandemic in the short term, could however reach approximately 30% share of 

oil production by the early to the mid 2030's. 

Design and Mechanical Properties of Advanced Lightweight Metamaterials based on 

Multimorphology sheet-Triply Periodic Minimal Surface Scaffolds      

Chukwugozie Jekwu Ejeh (Khalifa University, United Arab Emirates); Rashid Abu Al-Rub and Imad 

Barsoum (Khalifa University-ADAM Center, United Arab Emirates) 

The influence of topology hybridization on the compressive properties of the mathematically-known triply 

periodic minimal surface (TPMS) lattice was studied in this paper. The diamond (D) and F-Rhombic 

Dodecahedral (FRD) lattice structures comprising each of 8 cells were considered. The sandwiched 

geometries were numerically subjected to a quasi-static compressive force until densification was reached. 

The energy absorbed and the metamaterial's ultimate strength was estimated. The results revealed that by 

hybridizing the D lattice with the FRD structure, the specific energy absorbed and ultimate strength of the D 

lattice were improved. 
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AHS 2: Languages & Linguistics  

 Chair: Anuja Mariyam Thomas (American University of Sharjah, United Arab Emirates) 

Putting an End to Paragraphs                       

Anuja Mariyam Thomas, Philip McCarthy, Noor Kaddoura, Khawlah Ahmed and Ayah Al-

Harthy (American University of Sharjah, United Arab Emirates); Nicholas Duran (Arizona State 

University, USA) 

In this study, we created and validated a model for 'paragraph ending sentences.' To do so, we analyzed a 

corpus of papers from advanced ESL college-students, identifying 'paragraph ending sentences' that can be 

categorized as a model composed of 'goal,' 'type,' and 'cue.' 'Goal' refers to the function of the sentence 

(e.g., summarizing). 'Type' refers to whether the sentence is a claim or a support statement. 'Cue' refers to 

explicit language indicating the goal. To assess the model, we trained judges to recognize the identified 

categories. Quantitative and qualitative analysis validated the model, leading us to conclude that the model 

is a viable teaching intervention with pedagogical credibility. The model is also important as it features in 

software designed to assist college level ESL student-writers. 

Arabic and English political speeches: A contrastive study                  

Mo'ath Al-Momani (University of Sharjah, United Arab Emirates) 

This study compared and contrasted some syntactic aspects of the sentence in Arabic and English political 

speeches, namely sentence length, frequency of sentence types and forms, and passivization. Twenty 

political speeches in Arabic and twenty political speeches in English were collected from the United Nations 

General Assembly (UNGA) meetings between 2015 and 2019. The analysis revealed that sentence in the 

Arabic political speeches is slightly shorter than its counterpart in English. It was also found that the 

complex sentence is more frequent in the Arabic speeches, while the simple sentence is more frequent in 

the English speeches. Passive sentences frequency in the Arabic speeches is slightly higher than in the 

English speeches. The analysis also revealed that these syntactic features were used to perform several 

functions in the text to serve ideological goals such as blame avoidance, credit-claiming, and political 

neutrality. Keywords- Political speech, sentence length, ideology, passivization. 

A Translation of and a Commentary on 100 Cooking Recipes from English into Arabic: How Culture 

and Culinary Translation Intertwine                     

Anwar Salah Doudin (University of Sharjah, United Arab Emirates) 

Not until the beginning of the 20th century did the recipe begin to be the subject of serious academic 

interest. It is even more rarely tackled in the realm of translation studies. The purpose of this paper was to 

examine the recipe as a separate genre. One-hundred recipes were collected from five different sources. 

One hundred translated recipes were analyzed through parallel-text analysis.The difficulties that translators 

may encounter in translating recipes from English into Arabic at the lexical, syntactic, textual and cultural 

levels were identified. Results showed that the English and the Arabic recipe on the macro-textual level 

were the same; however, there were some differences on the micro-textual level such as the use of 

indefinite articles for reference, ellipsis, and the use of pronouns. Other results showed that the most 

commonly used method to handle CSIs was couplets (38%), while the least used method was 

communicative translation (1%). 
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University Students' Main Challenges of Second Language Acquisition and Their Influence on 

Academic Achievement            

Eman Yousef Mahmoud (UAE University, United Arab Emirates); Safeya Al Katheeri (UAEU, United 

Arab Emirates) 

This study examines the main SLA challenges that university students encounter and the influence of these 

challenges on their academic achievement. This research answers two research questions: 'what are the 

main challenges that university students face in SLA?' and, 'how do these challenges influence the academic 

achievement of university students?' It uses a quantitative design in the form of a survey, and the 

participants are university students in the UAE (N= 37). The findings show that SLA challenges affect 

university students' academic achievement on various levels. This study contributes to linguistics literature 

generally and in the UAE, and it contributes to theoretical knowledge and proposes pedagogical 

implications. 

The Translation of Shakespearean Legal Puns into Standard Arabic: Macbeth and Hamlet as a Case 

Study              

Eman Ibrahim Albawab, EI (University of Sharjah & United Arab Emirates, United Arab 

Emirates); Samer Jarbou (University of Sharjah, United Arab Emirates) 

Translation can be impacted by metalinguistic factors which push the translator either to render literal 

meanings or to try their best to communicate the meaning beyond the text. Legal puns are one of the best 

examples that illustrates the situation of the translator when they face such phenomena. This study 

scrutinizes legal puns in Khalil Mutran's Arabic translations of Shakespeare's Macbeth and Hamlet; the aim 

is to investigate if and how the translated puns are rendered with their legal overtones in the target texts. 

The study examines the puns in the source texts by referring to Shakespeare's Legal Language: A Dictionary 

(2004) and Shakespeare's Wordplay (2003) and in the Arabic translation by referring to (2008) لسان العرب 

and (2007) معجم اللغة العربية المعاصر. Results show that the translator grasp the combination of punning 

with legal overtones and translates them into corresponding legal puns, picking Arabic legal terms with 

double-edged meanings. 

Music Aptitude and Phonological Advancement in Second Language Acquisition: A Study of Egyptian 

Adults with Higher Education              

Aya Mohammed Sallam (American University of Sharjah, United Arab Emirates) 

This paper examined whether musical experience facilitates L2 pronunciation. The focus was on two 

common mispronounced English phonemes, /θ/ and /ð/, by L1 Egyptian Arabic speakers. The participants 

were four musicians and four non-musicians. All participants answered a survey indicating proficiency in 

English as an L2. The participants also had to undergo a music test (PROMS) to identify the level of their 

music abilities. For data collection, the students underwent a pre-test, and a post-test that specifically 

targeted the conflict of the sound /θ/ and /ð/. As for the intervention, participants from both groups 

attended four hours of phonetic production training. The results of the post-test were analysed to reveal 

that musicians scored much higher (97.5%) compared to the non-musicians (75%). Although the results of 

the study are currently in progress, the post-test average scores correlate with previous literature findings 

that musical aptitude facilitates L2 acquisition among adults 

 

 
 
 
 
 
 



 
 

 
 

39 

CHS 2: Cancer, Oncology, Mycology & Ecology  

 Chair: Rawan M. Sbenati (Sharjah Institute for Medical Research & University of Sharjah, United Arab 

Emirates) 

Design, synthesis, biological evaluation, and modeling studies of novel conformationally-restricted 

analogues of sorafenib as selective kinase-inhibitory antiproliferative agents against hepatocellular 

carcinoma cells                        

Rawan M. Sbenati (Sharjah Institute for Medical Research & University of Sharjah, United Arab 

Emirates) 

Sorafenib is one of the clinically used anticancer agents that inhibits several kinases. In this study, novel 

indole-based rigid analogues of sorafenib were designed and synthesized in order to enhance kinase 

selectivity and hence minimize the side effects associated with its use. They were tested against Hep3B, 

Huh7, and Hep-G2 hepatocellular carcinoma (HCC) cell lines to study their potency. Among all the tested 

target derivatives, compound 1h exerted superior antiproliferative potency against all the three tested HCC 

cell lines compared to sorafenib. Compound 1h exerted superior kinase selectivity than sorafenib. It is 

selective for VEGFR2 and VEGFR3 angiogenesis-related kinases, while sorafenib is a multi-kinase inhibitor. 

Superior kinase selectivity of compound 1h to sorafenib can be attributed to its conformationally-restricted 

indole nucleus and the bulky N-methylpiperazinyl moiety. 

Investigating the proliferative potentials of Epstein-Barr virus (EBV) encoded RNA-1 in HEK293T cells 

Zubaida Hassan, Pretty Phillip and Gulfaraz Khan (UAE University, United Arab Emirates) 

EBERs, the most abundant genes expressed in all forms of EBV infections, are associated with promoting 

proliferation and resisting apoptosis in EBV-infected cells, thus, contributing significantly to EBV-associated 

tumorigenesis. About 90% of EBV-associated malignancies are of epithelial origin. In this study, we 

investigated the proliferative potentials of EBER1 in HEK293T cell line as an epithelial cell model. Our data 

indicated no significant difference in the growth rate of EBER1 transfected cells compared to the negative 

control cells. Furthermore, no significant difference was observed in the expression of genes associated with 

licensing or progression of cell cycle. As a result, we concluded that EBER1 alone, at least in vitro, may not 

be sufficient to boost proliferation. 

Differential expression of Pyruvate dehydrogenase E1A and its inactive phosphorylated form among 

breast cancer subtypes           

Dana Zaher (University of Sharjah & Sharjah Institute for Medical Research, United Arab 

Emirates); Iman Talaat and Amal Hussein (University of Sharjah, United Arab Emirates); Mahmood 

Hachim (Mohammed Bin Rashid University of Medicine and Health Sciences, United Arab 

Emirates); Hany A Omar (University of Sharjah, United Arab Emirates) 

Breast cancer (BC) is a highly heterogeneous disease by which different breast cancer subtypes acquire 

distinct metabolic profiles. Pyruvate dehydrogenase E1A (PDH-E1A) is one of the key regulators of 

metabolic pathways. Assessing PDH-E1A and Phosphorylated PDH-E1A expressions among BC subtypes 

would help to stratify BC patients to determine their susceptibility to metabolism targeting treatments. The 

expression of PDH-E1A and its inactive form (P-PDH-E1A) was investigated in BC cell lines, 115 breast 

cancer tissues, transcriptomics publicly available data of 1084 breast cancer patients. Multivariant analysis 

revealed the significant association between PDH-E1A/P-PDH-E1A expressions and the molecular class, 

histological type, tumor size of BC tissues and hormonal receptor status. Additionally, low PDH-E1A 

expression in BC patients revealed a better overall survival compared to high PDHA1 expression. This study 

revealed the differential expression of PDH-E1A and P-PDH-E1A among BC subtypes and suggested that 

high PDH-E1A expression is a prognostic factor for worse overall survival. 
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Allele frequencies of twenty-five thyroid cancer variants: a pilot study in an Emirati population  

Fatima Y. Alshamsi and Sarah El hajj chehadeh (Khalifa University, United Arab Emirates); Habiba 

Alsafar (Khalifa University of Science, Technology and Research, United Arab Emirates); Tamader 

Alhoqani, Amna Ahli and Sarah I Al Ali (Khalifa University, United Arab Emirates) 

There is an increase in thyroid cancer cases worldwide. Recent studies show that the analysis of genotype 

and allele frequencies of the genetic polymorphisms aid in understanding the epidemiology of thyroid 

cancer. The oncogenic variants that lead to thyroid cancer development exhibit inter-ethnic variability which 

is reflected in the distribution of genotype and allele frequencies across populations. This study aimed to 

establish the genotype and allele frequencies of 25 single nucleotide polymorphisms (SNPs) implicated in 

thyroid cancer among the Emirati population and to compare their distribution with other ethnic groups. 

 

The application of actinobacteria as bioocntrol agent against stem canker Disease of royal poinciana 

caused by Neoscytalidium dimidiatum in the UAE                    

Seham Al Raish (United Arab Emirates University, United Arab Emirates); Khaled El-

Tarabily and Synan AbuQamar (UAE University, United Arab Emirates) 

Objectives: Our aim was to identify the pathogen that caused stem canker on royal poinciana and evaluate 

the efficacy of antagonistic Actinomycetes in vitro, in vivo under greenhouse and naturally infested plants. 

Methodology: DNA isolation, PCR, Phylogenetic analysis, Disease assays and Pathogenicity tests. Results: 

The fungus DSM 109897, was recovered from tissues, this was confirmed by our laboratory studies. 

Phylogenetic analyses of the translation elongation factor 1-a (TEF1-α) of N. dimidiatum from the UAE with 

reference specimens of Botryosphaeriaceae family validated the identity of the pathogen. Three isolates, 

Streptomyces rochei UAE2, S. coelicoflavus UAE1 and S. antibioticus UAE1, significantly inhibited N. 

dimidiatum in vitro. "apple bioassay" is useful when performing biocontrol treatment studies. Under field 

conditions, S. antibioticus proved to be the most effective against N. dimidiatum. Conclusion: Our data 

suggest that the causal agent of canker on royal poinciana in the UAE is N. dimidiatum. 

The use of chemical fungicides to reduce the severity of stem canker Disease of royal poinciana 

caused by Neoscytalidium dimidiatum in the UAE                    

Seham Al Raish (United Arab Emirates University, United Arab Emirates); Khaled El-

Tarabily and Synan AbuQamar (UAE University, United Arab Emirates) 

Objectives: Our aim in this study was to identify the pathogen and evaluate the efficacy of fungicides in 

vitro and in vivo under greenhouse and naturally infested plants. Methodology: DNA isolation, PCR, 

Phylogenetic analysis, Disease assays and Pathogenicity test. Results: The fungus DSM 109897, was 

recovered from tissues; this was confirmed by studies. Phylogenetic analyses of the translation elongation 

factor 1-a (TEF1-α) of N. dimidiatum from the UAE with reference specimens of Botryosphaeriaceae family 

validated the identity of the pathogen. The chemical fungicides Protifert®, Cidely® Top and Amistrar® Top 

significantly inhibited mycelial growth and reduced conidial numbers of N. dimidiatum. "apple bioassay" is 

useful when performing fungicide treatment studies. Under field conditions, Cidely® Top proved to be the 

most effective fungicide against N. dimidiatum. Conclusion: Our data suggest that the causal agent of 

canker on royal poinciana in the UAE is N. dimidiatum. 
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Role of Halotolernt Actinobacteria as plant growth promotors in Salicornia bigelovii cultivation   

Betty Titus Mathew (STUDENT, United Arab Emirates); Khaled El-Tarabily and Synan AbuQamar (UAE 

University, United Arab Emirates) 

The main objective of this work was to isolate halophilic actinobacteria from rhizospheric soils of S. bigelovii 

and to analyse the plant growth promoting (PGP) capabilities by considering these actinobacteria as 

biological inoculants on seawater-irrigated S. bigelovii plants. Streptomyces chartreusis (Sc), S. tritolerans 

(St) and S. rochei(Sr) are the three isolates used to determine the effects on S. bigelovii in the greenhouse. 

The experiments conducted with the three isolates individualy and in combination to apply on S. bigelovii. 

Plants treated with Sc, St and Sr resulted in 46.1%, 60.0% and 69.1% increase in seed yield, respectively, 

when compared to control plants. The results also showed a significant (P<0.05) increases in the levels of 

photosynthetic pigments, endogenous auxins but a reduction in the levels of ACC in tissues of plants 

inoculated with Sc/St/Sr. Final results showed that the consortium of isolates was the most effective 

treatment on S. bigelovii growth. 

 

Salinity and temperature interact with time of seed collection to determine germination rate of 

different Citrullus colocynthis accessions           

Noor Hilal AbuShamleh, Ali Al Kiblawy, Kareem A. Mosa and Sameh Ssm Soliman (University of 

Sharjah, United Arab Emirates) 

Citrullus colocynthis, a native plant to the Arabian deserts, has several medicinal and economic benefits that 

enable it to be a potential cash crop. This importance of the species necessitates understanding the 

dormancy and environmental factors that control germination processes. In the UAE, we noticed big 

variations in fruit and seed size and morphology between individuals of the same population. Here, we 

assessed the impacts of seed collection time, the temperature of incubation on salinity tolerance during the 

seed germination stage of individuals (hereafter referred to as accession) growing in the botanical garden 

of the University of Sharjah. Results showed significant effects of all factors (accession, collection time, 

temperature, and salinity) and their interactions on germination percentage. Summer seeds germinated 

significantly greater and tolerated higher salinity than winter seeds. No germination occurred at lower 

temperatures, but seeds germinated more than 96% at moderate and higher temperatures. 

 

 

EPS-A2: Robotics & Automation  

 Chair: Yusra Alkendi (Khalifa University of Science and Technology, United Arab Emirates) 

Development of Deep Learning controller for Critical Physical Safety for Autonomous Cars    

Yusra Alkendi and Yahya Zweiri (Khalifa University of Science and Technology, United Arab Emirates) 

This paper presents two candidate optimal controllers based on deep learning (DL) technique for physical 

safety purpose of autonomous cars. The two DL controller's frameworks are based on a Greedy layer-wise 

(GLW) and a Long Short-Term Memory (LSTM) neural network (NN) algorithms and are utilized to control 

an active suspension system (ASS). The DL controllers are trained with the dataset generated, at a selected 

worst-case road profile, from an optimal LQR controller. The applied training methodology allows to 

develop an effective DL- NN structure capable of providing control that tackles the various operating 

conditions during handling manoeuvres and isolate/protect the passengers, payload, and expensive sensors 

from road disturbances. Both trained networks were tested under parameters uncertainties of a real internal 

road profile. The results have proved that the developed DL based controllers, LSTM and GLW models, 

outperform the optimal LQR controller in term of minimizing the sprung mass acceleration. 
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A Two-link Manipulator with Discrete Variable Stiffness Joints               

Zhenwei Niu (Khalifa University, United Arab Emirates); Mohammad Awad (Khalifa University of 

Science Technology, United Arab Emirates); Umer Hameed Shah (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) 

This paper proposes a new two-link compliant manipulator design for safe human-robot interaction. The 

manipulator consists of two compliant joints, where each joint is basically a discrete variable stiffness 

actuator (DVSA). The DVSA offers four different stiffness levels (i.e., 6, 50, 100, and 180 [N-m/rad]) for the 

joint and can shift to any of the given stiffness values instantly (i.e., in 0.048 s), during operation, upon a 

change in the end-effector's load. First, the 3D model of this manipulator is developed. Then, a prototype of 

the two-link manipulator with compliant DVSA-joints is developed. 

Multi-Robot Coverage Path Planning for 3D Reconstruction of Large Structures                 

Randa Almadhoun (Khalifa University, United Arab Emirates); Tarek Taha (Dubai Future Foundation, 

United Arab Emirates); Lakmal Seneviratne (KURI, United Arab Emirates); Yahya Zweiri (Khalifa 

University of Science and Technology, United Arab Emirates) 

In this paper, a new multi-robot Adaptive Search Space Coverage Path Planning (multi-robot ASSCPP) 

approach is proposed to explore and cover 3D large structures using a decentralized multi-robot system. 

The multi-robot ASSCPP approach divides the coverage load on a team of robots to decrease the CPP 

execution time and simultaneously achieve high coverage. It utilizes the existence of the reference mesh 

model to divide it into segments based on surface area. Then it generates viewpoints adaptively exploiting 

the sensor's noise models to direct the search towards areas with low resolution and low coverage. The 

coverage paths are then generated using a heuristic function that evaluates the traveling distance and the 

quality of the model. In the multi-robot system, the generated coverage paths are executed on each robot 

starting at their allocated path starting position. Experiments were conducted in a realistic robotic simulator 

to test the validity of the proposed algorithm. 

Deep learning framework for robot for person detection and tracking                 

Adarsh Ghimire, Xiaoxiong Zhang, Naoufel Werghi, Sajid Javed and Jorge Dias (Khalifa University, 

United Arab Emirates) 

Robustly tracking a person of interest in the crowd with a robotic platform is one of the cornerstones of 

human-robot interaction. The robot platform which is limited by the computational power, rapid 

movements and occlusions of target requires an efficient and robust framework to perform tracking. This 

paper proposes a deep learning framework for tracking a person using a mobile robot with stereo camera. 

The proposed system detects a person based on its head, then utilizes the low cost, high speed regression 

network based tracker to track the person of interest in real time. The visual servoing of the mobile robot 

has been designed using PID controller which utilizes tracker output and depth estimation of the person in 

subsequent frames, hence providing smooth and adaptive movement of the robot based on target 

movement. The proposed system has been tested in real environment, thus proving its effectiveness. 
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Bioinsipired Soft Robotic Gripper with Neuromorphic Vision-based Tactile Sensing    

Omar Faris (Khalifa University, United Arab Emirates) 

In this paper, we propose a robotic gripper that utilizes a soft finger based on the Fin Ray Effect and a 

neuromorphic vision-based sensor to obtain tactile information from the finger. The sensor captures tactile 

information by observing brightness intensity changes of markers that are placed internally inside the 

finger. The tactile information is processed to detect incipient slip at a rate of 500µs. 

Towards Arbitrarily Structured Modular Multi-Copter Systems                  

Dimitris Chaikalis (New York University Abu Dhabi, United Arab Emirates); Nikolaos 

Evangeliou and Anthony Tzes (NYU AD, United Arab Emirates) 

The analysis, implementation and control of modular multi-copter structures, capable of coordinated flight, 

are investigated in this work. Graph theory is employed in order to generically define arbitrary multi-copter 

assemblies and extract dynamic properties. The proposed controller works by viewing each copter as an 

agent capable of providing a total thrust force and yaw torque, and can be implemented on most 

commercial flight control units, using standardized methods. Experimental studies are offered to show 

positive initial results, while future research goals are discussed, taking into account structural flexibilities 

and moving towards flexible aerial robots. 

An Indoor Visual Light Positioning System Using a Dynamic Vision Sensor and Flickering LEDs  

Mohammed Walid Salah (Khalifa University, United Arab Emirates); Lakmal Seneviratne (KURI, 

United Arab Emirates); Yahya Zweiri (Khalifa University of Science and Technology, United Arab 

Emirates) 

Current state-of-the-art indoor positioning involves agent-carrying Global Positioning System (GPS) service. 

However, such system does not provide the needed sufficient accuracy. On the other hand, the Dynamic 

Vision Sensor (DVS) is becoming an attraction in the robotic perception field. This paper proposes a Visual 

Light Positioning (VLP) system architecture facilitated by a DVS and flickering LEDs at high frequencies for 

stationary and in-motion indoor Unmanned Vehicles (UVs). Besides, a pixel-level frequency-based filtering 

algorithm is developed for the given application. The high dynamic range and low latency of the DVS allows 

it to detect high frequency blinking and grants it high potential to be utilized in VLP systems. Since the DVS 

requires brightness change in the scene, flickering LEDs overcome this obstacle and allow continuous event 

generation even when the robotic agent is stationary. 

Neuoromorphic Vision-Based Grasping               

Mohamad Halwani (MSc. in Mechanical Engineering & Khalifa University, United Arab Emirates) 

Robotic vision has a major role in robotic manipulation in industry to assist and serve different applications. 

The traditional frame-based visual servoing has several limitations in visual feedback for robotic 

manipulation due to their operation method of capturing scenes continuously even if no changes in the 

scene is occurring. Alternatively, event cameras detects dynamic changes asynchronously at a high 

temporal resolution (1μs) with low latency and wide dynamic range hence, it is more of interest. In this 

project, I present visual sevoing method using event camera to achieve manipulation task. Additionally, to 

compensate for the inaccuracies and limitations of visual servoing, an event-driven tactile sensor is capable 

of fine manipulation with low-latency, less computational cost and power consumption. The event based 

visual servoing (EBVS) is validated experimentally using a commercial robot manipulator with an eye-in-

hand configuration. The experiments proves the success of the EBVS method with a 100% success rate. 
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EPS-B2: Micro/Nano Systems  

 Chair: Fadi Dawaymeh (Khalifa University, United Arab Emirates) 

Using Aerosolized Si Nanoparticles to Visualize How Mask Filters Prevent a SARS-CoV-2 Infection 

Aisha Alhammadi (KU, United Arab Emirates); Ammar Nayfeh (Khalifa University, United Arab 

Emirates); Wafa Alnaqbi (KU, United Arab Emirates); Ayman Rezk and Juveiriah M Ashraf (Khalifa 

University, United Arab Emirates) 

The onset of the COVID-19 pandemic necessitated wearing personal protective equipment (PPE) to prevent 

the spread of the SARS-CoV-2 virus. Amongst them, the wearing of face masks was recognized as one of 

the most crucial ways to reduce infection, as the mask works as filter for the different microorganisms. In 

this work the geometrical part of the filtration process of the N95 and surgical masks was studied using 

luminescent ultra-small silicon nanoparticles (Si-NPs) to represent the SARS-CoV-2 by spraying it on the 

mask using an atomizer. Scanning electron microscopy (SEM), and optical microscope were used to check 

the masks after depositing the Si-NPs. The obtained images show that the Si nanoparticles are trapped by 

the PE fiber network, indicating its ability to filter the SARS-CoV-2. This visualization using nanotechnology 

can help to further improve mask designs for better filtration. 

Significant Enhancement of the hydrophilicity and ageing behavior of COC-based microfluidic 

devices by graphene oxide thin layer deposition surface modification        

Fadi Dawaymeh, Nahla AlAmoodi and Anas Alazzam (Khalifa University, United Arab 

Emirates); Maryam Khaleel (Khalifa University of Science and Technology, United Arab Emirates) 

Graphene oxide is one of the most interesting materials in research today due to its superior properties. In 

this study, different concentrations of graphene oxide (GO) were used to improve the hydrophilicity of the 

COC surface, thereby enhancing the wettability of its patterned microchannels. Argon-oxygen plasma was 

used to improve the adhesion between GO and COC surface. Plasma power of 30W with exposure times 

from 5min to 2hrs were carried out. 

Absorption in the UV-Vis Region from Chemically Exfoliated MoS2 Nanoparticles for Solar 

Applications             

Wafa Alnaqbi (KU, United Arab Emirates); Juveiriah M Ashraf and Ayman Rezk (Khalifa University, 

United Arab Emirates); Sabina Abdul Hadi (University of Dubai, United Arab Emirates); Aisha 

Alhammadi (KU, United Arab Emirates); Ammar Nayfeh (Khalifa University, United Arab Emirates) 

In this work the effect of coating fused silica, and on Ge by molybdenum disulfide (MoS2) nanoparticles was 

studied. The nanoparticles were chemically exfoliated from a powder. The MoS2 NPs were drop casted and 

spin coated on the substrates through three equal coating steps of 100 µL, reaching to a total of 300 µL. 

The samples were characterized using SEM, optical microscopy, XRD and UV-VIS spectrophotometer. The 

MoS2 NPs were observable under UV illumination by the optical microscope due to the red 

photoluminescence. The reflectance measurements showed a significant decrease at the UV-Vis (250 to 850 

nm) range, and an increase in the NIR (850 to 1500 nm) range for the low temperature PECVD Ge films 

samples. Moreover, the reduced transmission on the fused silica samples verified that the MoS2 

nanoparticles can greatly enhance absorbance, rendering them an appropriate candidate for solar 

applications. 
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A 1D Model for Nanofluid Flow and Heat Transfer with Simultaneous Nanoparticle Aggregation    

Rui Zhang (China); Yit Fatt Yap (Khalifa University of Science and Technology, United Arab 

Emirates); Afshin Goharzadeh (Khalifa University, United Arab Emirates) 

This study presents a one-dimensional model for nanofluid flow and heat transfer with nanoparticle 

aggregation. The model is governed by mass, momentum, energy and nanoparticle species conservation. 

The model is applied to investigate (1) nanoparticle aggregation under a quiescent condition and (2) heat 

transfer performance of nanofluid flow in pipes. 

 

Medium Exchange and High Throughput Micro- Particles Separation using TSAW              

Abdulla Al-Ali, Waqas Waheed and Anas Alazzam (Khalifa University, United Arab Emirates); Eiyad 

Abu-Nada (Khalifa University of Science, Technology and Research & College of Engineering, United 

Arab Emirates) 

This paper presents an acoustic-based microfluidic platform for active manipulation and separation of 

micro-particles. An acoustic radiation force (ARF) is generated as a driving force on a piezoelectric Lithium 

Niobate (LiNbO3) wafer using patterned interdigitated transducer (IDT) electrodes on its surface to 

manipulate micro-particles precisely. On top of the wafer, a polydimethylsiloxane (PDMS) channel is 

bonded to allow the flow of the micro-particles. The supplied electric current to IDTs produces a vibration 

motion on the surface of the wafer. This vibratory motion has a distinct effect on different micro-particles 

depending on their size, density, and compressibility. In this paper, a separation of 6 µm from 14 µm 

diameter Polystyrene (PS) particles suspended in deionized water at a high flow rate of 200 µl/hr is 

demonstrated. 

Synthesis of Estrone Liposomes using Microfluidics             

Mohamed Abdalla Agam (American University of Sharjah, United Arab Emirates); Mohamed 

Abdelgawad (American University of Sharjah & Assiut University, United Arab Emirates); Ghaleb 

Husseini (AUS, United Arab Emirates) 

Liposomes are bilayer lipid membranes that can encapsulate drugs in the internal hydrophobic part of the 

hydrophilic bilayer. In targeted drug delivery, liposomes are used to deliver and target certain diseases to 

avoid any drug side effects. Instead of chemotherapy, treating breast cancer can be done using targeted 

drug delivery by Estrone conjugated liposomes that will reach the tumor site due to the receptors found on 

the membrane and nucleus of the cancer cells. Estrone liposomes can be synthesized using conventional 

techniques but have limitations. Microfluidics offers advantages over conventional techniques such as lower 

liposome size, better uniformity and reproducibility. Microfluidic hydrodynamic focusing (MHF) will be 

investigated for synthesis of estrone liposomes. In MHF, a stream of solvents containing the lipids is 

sandwiched between two buffer streams inside a microchannel. The small size scale involved enables rapid 

solvent exchange and initiates self-assembly of the lipids to form the required liposomes. 

Reduced Graphene Oxide-Based Memristor for Glucose Sensing              

Muayad Abujabal, Anas Alazzam and Baker Mohammad (Khalifa University, United Arab Emirates) 

This work investigates the ability to sense glucose concentration in a water solution using a Reduced 

Graphene Oxide (rGO) based memristor. Planar memristors were fabricated using standard 

photolithography microfabrication techniques with different electrodes. The memristor sensor 

demonstrated the ability to detect different levels of D-glucose concentration represented as different 

Off/On resistance ratios of the device. This work is the first to establish a response of rGO-based memristor 

to glucose concentration, it opens the way to low-cost non-enzymatic screening for glucose level. 
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Microfluidic Contact Lens for Continuous Intraocular Pressure Monitoring Using Capillary Burst 

Valves                                                    

Aysha A Alghailani (Khalifa University of Science and Technology & Buhooth, United Arab 

Emirates); Haider Butt (Khalifa University, United Arab Emirates) 

This paper discusses a possible design of a microfluidic contact lens that is highly sensitive to intraocular 

pressure (IOP). Normal eye pressure ranges between 10-21 mmHg, and eye pressure of greater than 21 mm 

Hg is directly related to glaucoma. The contact lens includes twelve capillary burst valves (CBV) designed 

with different widths, each corresponds to a specific IOP. The increase of IOP is represented by a noticeable 

fluid movement in the designed CBV's. The first designed CBV will burst when the IOP is larger than 10 

mmHg, while the last one will burst when the IOP is larger than 37.5 mmHg. The uncertainty of the 

measured IOP is 2.5 mmHg, which is the difference between two adjacent burst pressures (BP). 

 

 

EPS-C2: Chemical Engineering  

 Chair: Jawaher Darweish AlYammahi (Khalifa University of Science and Technology & KU, United 

Arab Emirates) 

Polyethersulfone ultrafiltration membranes doped with plate-like CoAPO-5 crystal assemblies for 

organic fouling mitigation                     

Fatema Hisham Khamis (Khalifa University, United Arab Emirates); Fawzi Banat (Khalifa University 

of Science and Technology, Abu Dhabi, United Arab Emirates); Hassan Arafat and Georgios 

Karanikolos (Khalifa University, United Arab Emirates) 

In this study, novel ultrafiltration membranes were prepared via blending cobalt-substituted 

aluminophosphate (CoAPO-5) plate-like crystal aggregates into polyethersulfone membranes to enhance 

membrane selectivity for the separation of bovine serum albumin from water. The proposed rejection 

mechanism is based on size exclusion, formation of hydration layer, and electrostatic interactions exhibited 

by the composite membranes upon doping with CoAPO-5. 

Aluminophosphate-Based Materials for Water Sorption Applications     

Samar N Abd Elwadood (Khalifa University, United Arab Emirates) 

Leonardo da Vinci commented, "water is the driving force of all nature". Freshwater scarcity is increasingly 

perceived as a global systemic risk. Recently, atmospheric water harvesting (AWH) becomes a promising 

strategy for decentralized water production. This work aims to design and prepare novel hybrid sorbents to 

be used for water vapor harvesting under various weather conditions. Synthesis of aluminophosphate (AlPO)-

based composites and characterization were carried out to test material properties, stability, and 

compatibility. Essential benefits are targeted from the developed composites, namely, efficient operation 

within broad RH% and high capacity. Also, the incorporation of AlPO particles within sodium alginate and 

polyacrylamide improved the thermal stability of the latter. These properties make these hybrids a promising 

candidate in future AWH systems. 
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Designing Batch Adsorbers for the Removal of Methyl Orange From Industrial Wastewaters       

Eisa Abdalla Bin Eisa and Kean Wang (Khalifa University, United Arab Emirates); Baofen 

Sun (Institute of Materials for Energy and Environment, QingDao University, China) 

Vast amount of dye-containing wastewaters from many industries need careful treatment. The adsorption 

kinetics of methyl orange (MO, an azo dye) on a waste cellulose-derived mesoporous carbon was investigated 

for application. Simulation results revealed that adsorption kinetics can be well simulated/predicted using the 

pseudo-second order (PSO) model. Single-staged and two-staged batch adsorbers were designed using 

experimental data with optimal adsorption times for achieving various removal efficiencies. The results are 

important in treatment of such wastewaters and can be used in practical design and operations. 

Chemical Kinetics of two-step Thermochemical decomposition of H2S using Nickel Sulfide    

Asma Abbas Al Blooshi and Khalid Al Ali (Khalifa University, United Arab Emirates); Ahmed Al 

Hajaj (Khalifa University of Science and Technology, United Arab Emirates); Mohammad Abu 

Zahra and Giovanni Palmisano (Khalifa University, United Arab Emirates) 

Hydrogen is considered the simplest element in existence and one of the most abundant in the earth found 

as part of another substance, such as water and hydrocarbon. Though of its simple structure, it has the highest 

energy content of any common fuel by weight. In near future, due to its excessive energy content, it may 

become one of the most environmentally friendly automobile fuels. Most oil and gas reservoirs in the United 

Arab Emirates (UAE) are sour, enriched with a high amount of hydrogen sulfide (H2S) and sulfur species. The 

conversion of H2S into H2 and Sulfur is beneficial from both environmental and energy perspectives. The 

two-step thermochemical decomposition of H2S is considered as one of the most promising technologies 

for Hydrogen production. This paper investigates the chemical kinetics of the two-step Thermochemical 

decomposition of H2S using Nickel Sulfide. 

Numerical modelling of mechanoelectrochemical effect of corrosion defects on buried pipeline 

integrity                     

Ghadeer Mubarak (Khalifa Universtiy, United Arab Emirates) 

This paper describes the modelling of external corrosion of an underground pipeline. Pitting corrosion and 

Stress Corrosion Cracking are two of the most common external corrosion types for buried pipeline and they 

usually happen when corrosion protection methods fail or deteriorate. Pitting corrosion is a localized 

corrosion that occurs at local sites with no coating or cathodic protection as a results of electrochemical 

reaction between the pipeline material and the corrosion environment. A finite element model was developed 

using COMSOL Multiphysics to study the effect of the stress at the corrosion defect on the corrosion growth 

rate. 
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Single Step Synthesis and Characterization of Activated Carbons from Date Seeds for CO2 Capture 

Nada Abuelnoor (Khalifa University, United Arab Emirates); Ahmed Al Hajaj (Khalifa University of 

Science and Technology, United Arab Emirates); Maryam Khaleel, Lourdes Vega and Mohammad Abu 

Zahra (Khalifa University, United Arab Emirates) 

In the efforts to combat the increase in the excess emissions of anthropogenic CO2, CCS technologies such 

as solid sorbents for CO2 capture have been explored. Activated carbon is considered one of the most 

promising adsorbents due to its many advantages, such as its good thermal stability and excellent adsorption 

capacity. Activated carbons prepared from date seeds agricultural biomass have already been developed and 

are used in many industrial applications. However, there is not much research that explored their potential 

for CO2 capture applications. This study reports the preparation of chemically activated Activated carbon (AC) 

using KOH. Different impregnation ratios and activation temperatures were studied to find the best 

preparation combination for high CO2 capture capacity. At the optimized impregnation ratio of 2.5:1 and 

activation temperature of 600 °C, the produced AC had the highest adsorption capacity of 2.18 mmol/g and 

BET surface area of 1033.09 m2/g. 

Design and synthesis of nanostructured carbon-based air electrodes for air battery applications 

Lina Jarrar, Mohammad Abu Zahra and Maryam Khaleel (Khalifa University, United Arab Emirates) 

The high theoretical capacity of lithium oxygen batteries (LOBs) made them an attractive target for extensive 

research over the past two decades. However, major issues related to battery performance need to be 

addressed before the wide deployment of this technology. One major source of enhancement would be in 

the air electrode. This research focuses on developing carbon-based air electrodes with optimized textural 

properties and enhanced catalytic performance. The work will take into consideration the carbon structure 

design and the catalyst type, loading amount and distribution on the carbon surface. The effect of the 

interactions of the carbon and the catalyst on the discharge/charge reactions will be studied through 

galvanostatic discharge-charge measurements, electrochemical impedance spectroscopy (EIS), cyclic 

voltammetry (CV), and other characterization techniques. The proposed electrode is expected to facilitate the 

electrochemical reactions during the discharge and charge of the battery, reduce overpotential, and increase 

battery capacity and cyclability. 

Hierarchical Faujasite with High Si/Al ratio for Catalytic Cracking           

Madhavan Annebarassou ( & Khalifa University, United Arab Emirates) 

Since zeolites have been used for cracking for decades, this work aims to produce hierarchical faujasite with 

the house of cards morphology to be used for FCC through extensive synthesis methods. These zeolites will 

have better reaction rates, selectivity and a unique adsorption behavior as compared to conventional zeolites 

used for cracking. Faujasite has only been synthesized in zeolite X with Si/Al ratio less than 1.5, here for the 

first time the synthesis of zeolite Y with the house of cards morphology will be approached through direct 

synthesis for catalytic usage. The best Si/Al ratio achieved is 1.36 showing that it is theoretically possible to 

keep increasing the Si/Al ratio and achieve zeolite Y. 
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EPS-D2: Computer & Information Science  

 Chair: Maha Kadadha (Khalifa University, United Arab Emirates) 

Implementing Hypergraph Neural Network for Colorectal Cancer Tissue classification   

Ahsan Baidar Bakht (Hadbaat Al Zafranah & Khalifa University, United Arab Emirates); Naoufel 

Werghi (Khalifa University, United Arab Emirates) 

Colorectal Cancer (CRC) is a leading cause of death around the globe, and therefore, the analysis of tumor 

microenvironment in the CRC WSIs is important for the early detection of CRC. We propose to employ the 

hypergraph neural network to classify seven different CRC tissue types. Firstly, image deep features are 

extracted from input patches using the pre-trained VGG19 model. The hypergraph is then constructed 

whereby patch-level deep features represent the vertices of a hypergraph and hyperedges are assigned using 

pair-wise euclidean distance. The edges, vertices, and their corresponding patch-level features are passed 

through a feed-forward neural network to perform tissue classification in a transductive manner. Experiments 

are performed on an independent CRC tissue classification dataset and compared with existing state-of-the-

art methods. Our results reveal that the proposed algorithm outperforms existing methods by achieving an 

overall accuracy of 95.46% and AvTP of 94.42%. 

Parallel Segmentation in Neuromorphic Vision Using Mean-Shift Clustering on Edge Processors 

Xiaoqian Huang (Khalifa University, United Arab Emirates) 

In recent years, vision-driven robotic grasping has seen widespread use in academia and industry due to its 

compatibility with contextualized tasks and its sensitivity to object geometries. In this paper, we assume that 

an event-driven, neuromorphic camera is used and that the mean-shift algorithm is applied to segment the 

visual field and identify objects. Compared with standard machine vision, the neuromorphic approach has 

the advantages of low latency, low power consumption, and high dynamic range. In this paper, we address 

the problem of accelerating meanshift clustering for neuromorphic vision by proposing a novel parallel 

implementation on an edge computing platform. The platform used is the recently released Jetson Nano GPU 

from NVIDIA. The proposed GPU parallel implementation is evaluated in comparison to a CPU sequential 

algorithm running on the same platform, which shows approximately 100 times faster than its sequential 

counterpart on a set of neuromporphic data sequences. 

Categorization of Aircrafts based on ADS-B        

Maha Kadadha (Khalifa University, United Arab Emirates) 

In this paper, the problem of categorizing aircrafts based on their broadcasted ADS-B messages is addressed. 

Machine learning is proposed for generating models that are able to categorize aircrafts based on their ADS-

B messages and flight pattern. The models are trained using real data and tested to evaluate their 

performance. The results show that high performance is observed especially when balancing the dataset. 
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Traffic Flow Prediction Using Deep Sedenion Networks        

Alabi Bojesomo, Hasan AlMarzouqi and Panos Liatsis (Khalifa University, United Arab Emirates) 

In this paper, we present our solution to the Traffic4cast2020 traffic prediction challenge. The information 

provided includes nine channels where the first eight represent the speed and volume for four different traffic 

directions, while the last channel indicates the presence of traffic incidents. The expected output should have 

the first 8 channels of the input at six future timing intervals, while a one-hour duration of past traffic data, 

in 5mins intervals, are provided as input. We solve the problem using a novel sedenion U-Net neural network. 

Sedenion networks provide the means for efficient encoding of correlated multimodal datasets. We use 12 

of the 15 sedenion imaginary parts for the dynamic inputs and the real part is used for the static input. The 

sedenion output of the network is used to represent the multimodal traffic predictions. The proposed system 

achieved a validation MSE of 1.26e-3 and a test MSE of 1.22e-3. 

Pedestrian Detection with modified R-FCN          

Nian Xue (New York University Abu Dhabi & New York University, USA); Liang Niu (New York 

University Abu Dhabi, United Arab Emirates & New York University, USA); Zhen Li (NTU, Singapore) 

Pedestrian detection is a challenging yet essential task in computer vision with many potential applications 

in the real world, such as autonomous driving, robotics and surveillance. However, there exit gaps between 

research and industrial deployment. To bridge these gaps, we perform an extensive evaluation and 

experiment of the state-of-the-art techniques in a unified framework. 

 UAE e-Learning Meter                        

Dana H. Wehbe, Ahmed AlHammadi, Hajer AlMaskari, Kholoud AlSereidi and Heba Ismail (Abu 

Dhabi University, United Arab Emirates) 

This research project aims to study and analyze the sentiments and emotions of the public in the UAE relevant 

to online education during and post COVID-19 pandemic. This will provide a faster and more representative 

insight on the public's mental health during and post the pandemic relevant to online education. This project 

has the objective of designing and implementing spatiotemporal analytics models that will support the 

decision makers with detailed insights against a specific aspect during a certain period or at a specific 

temporal event, and in a specific location. This allows for better understanding of the public's emotional 

triggers and the impact of the new changes in the educational delivery mode on the mental health of the 

public. Consequently, informed-intervention plans can be made. we target Twitter as a source of public 

opinion and emptions due to its popularity in the UAE. 

 A Trust and Reputation System for Governing IoT Service Interactions               

Ammar Battah and Youssef Iraqi (Khalifa University, United Arab Emirates); Ernesto 

Damiani (Khalida University - EBTIC, United Arab Emirates) 

The complex trust domain of the internet entities has become more complex when dealing with Internet of 

Things (IoT) devices as entities. Trust and reputation systems were designed to establish trust between 

entities, however, not tailored to the special needs of IoT devices. To provide a general framework for IoT 

devices in a public network the blockchain technology and reputation systems are used in conjunction. The 

framework aims to provide a customizable, secure and scalable architecture that enables a service oriented 

platform for IoT devices and their clients. We provide a design that utilizes subsystems that are motivated 

with a reward-penalty scheme to aid the end users of the system. 
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Solving the EIT Inverse Problem using Machine Learning: A Short Survey                 

Zainab Husain and Panos Liatsis (Khalifa University, United Arab Emirates) 

Electrical Impedance Tomography (EIT) is a non-invasive and cheap imaging technology that infers 

conductivity distributions inside a conductor from surface measurements alone. However, it is infamous for 

the ill-posed and non-linear nature of its inverse problem which has driven research in machine learning for 

the implementation of a tactile sensing skin for robotic applications. This paper summarises some of the 

major contributions in the field, to help track the different approaches to incorporating machine learning for 

the inverse solution. 

 

 
 

EPS-E2: Electrical & Electronic Engineering  

 Chair: Vasilis Sakellariou (Khalifa University, United Arab Emirates) 

Grid-Connected PV System Design and Control for Efficient Ancillary Services      

Faisal Sattar, Mohamed Shawky El Moursi and Ahmed Al Durra (Khalifa University, United Arab 

Emirates); Tarek EL-Fouly (Khalifa University of Science and Technology, United Arab Emirates) 

Due to the high penetration of renewable energy sources (RESs) into the power grids, future power networks 

will be more volatile to power oscillations, generation-demand imbalance, voltage fluctuations, and frequency 

oscillations caused by the intermittence nature of these sources and lack of system inertia. This paper 

introduces a multifunctional two-stage grid-connected PV power system based on detailed mathematical 

modeling and innovative control techniques to provide efficient ancillary services to meet the grid code 

requirements and to overcome the issues of photovoltaic generation. The simulation results show that the 

designed PV power system is capable of operating at MPPT and suboptimal points to ensure the ancillary 

services of ramp-rate control, active and reactive power control, frequency regulation, and ac voltage 

regulation, under varying operating and atmospheric conditions. 

Exploiting Spatial Locality in Input Data as a Computational Reuse Method for Efficient CNN  

Fatmah Alantali (Khalifa University, United Arab Emirates) 

Convolutional Neural Networks (CNNs) revolutionized computer vision and reached the state-of-the-art 

performance for image processing, object recognition, and video classification. However, the intensive 

processing nature of CNN hinders its adaptation in the resources limited edge devices. Artificial Neural 

Networks are known to be error tolerant, hence, tradeoff between accuracy, performance, power, and latency 

to meet target application is applicable. This paper proposes the Spatial Locality Input Data method for 

computational reuse during the inference stage for a pre-trained network. The method exploits input data 

spatial locality via skipping partial processing of the multiply-and-accumulate (MAC) operations for adjacent 

data. The computational data reuse was evaluated on three well-known distinctive CNN structures and 

datasets: LeNet, CIFAR-10, and AlexNet. The computational data reuse method saves up to 34.9%, 49.84%, 

and 31.5% of MAC operations while reducing the accuracy by 8%, 3.7%, and 5.0% for the three models 

mentioned earlier, respectively. 
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Design and Modelling of Electrical Power Subsystem for CubeSat Applications        

Alya Yousif Al Hammadi (Khalifa University, United Arab Emirates) 

With the advances of space exploration vehicles that consists of payloads and subsystems, the most crucial 

one is the Electrical Power Subsystem (EPS) as it is responsible to provide power to the payloads and loads. 

As the scientific community focuses on improving the existing satellites technologies in order to make them 

suitable for future and longer missions, the most promising technique is to model comprehensively the 

electrical power system so it has a better reliability, efficiency and stability. This paper will present a full model 

of the EPS of MYSAT-1, the first earth observation CubeSat built at Khalifa University-YAHSAT lab, including 

the primary power source, energy storage, energy management and loads using MATLAB/Simulink platform. 

Furthermore, the simulation results of the load dynamics will verify the EPS design along with its power 

management system. 

Silicon Photonics for Artificial Intelligence                 

Kanhaya Sharma (Khalifa University, United Arab Emirates) 

Silicon photonics is an emerging technology in electronics 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 requires considerable MAC (multiply-accumulate) 

operations, and this could be done by using optical interferometers and interconnects on silicon chips with 

the present semiconductor fabrication process. 

ShuffleNet based lightweight CNN for arrhythmia classification     

Huruy T Tesfai, Hani Saleh, Mahmoud Al-Qutayri and Baker Mohammad (Khalifa University, United 

Arab Emirates); Temesghen Habte (TTI, United Arab Emirates); Ahsan Khandoker (Healthcare 

Engineering Innovation Center, Khalifa University, United Arab Emirates) 

Deep neural networks (DNN) can be trained to self-learn useful representative features of arrhythmias from 

raw ECG waveforms. The superior accuracy of DNNs is achieved at a cost of high computational complexity 

due to the large number of parameters. This limits its deployment to devices with high computing capabilities. 

In this paper, a lightweight CNN model based on ShuffleNet architecture is proposed as a solution to make 

the deployment of deep neural networks on small devices feasible. A novel encoding scheme for the label of 

the training and test set samples is employed, allowing the model to detect multiple classes in one sample. 

A loss function named Focal loss that proved to be effective when applied for DNN training on imbalanced 

dataset was also explored in this work. With 9x less number of trainable parameters, the proposed model has 

outperformed traditional CNN improving the F1-score by 2%. 
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Concrete classification using Wi-Fi Channel State Information and Convolutional Neural Networks 

Mohamed Ait Gacem (American University of Sharjah); Amer Zakaria and Mahmoud H. 

Ismail (American University of Sharjah, United Arab Emirates); Usman Tariq (AUS, United Arab 

Emirates) 

Concrete is the most widely used construction material. Its properties are affected by the type and proportion 

of materials used in the mixing process. Inaccurate mixing affects the structure endurance and poses safety 

risks. Hence, it is critical to verify that the dried concrete is homogeneous, and consistent throughout the 

structure. In this work, a novel non-destructive material classification technique is proposed. It is based on 

passing Wi-Fi signals through several metallic and non-metallic samples, then analyzing the Channel State 

Information (CSI) amplitude and phase components, which are affected by the channel variations in the form 

of amplitude attenuation and phase shift. Placing different objects in the channel yields different CSI 

responses. The collected data are preprocessed using an averaging operation, which generates training 

examples for the 1-DCNN classifier. Accuracies ranging between 93.33%-100% were achieved. Therefore, the 

method is validated to be used for concrete classification later in the project. 

Thermal Sensing Using Electrical Impedance Tomography (EIT)                 

Ahmed Abdulsalam, Kahtan Mezher, Georgios Panagi and Panos Liatsis (Khalifa University, United 

Arab Emirates) 

Electrical Impedance Tomography (EIT) is a non-invasive, non-ionizing imaging technique that incorporates 

the internal conductivity changes to provide the spatial mapping of a region under test. The motivation to 

create better tactile sensors that have better skin-like properties has led to exploration of EIT-based tactile 

sensors that are thin, flexible and stretchable. An EIT-based tactile sensor can be realized by connecting 

electrodes around a conductive membrane boundary and using current excitation, it is possible to determine 

the internal conductivity distribution. In this paper, an experiment was conducted on an EIT-based tactile 

sensor to investigate its ability to detect thermal changes; where two aluminium cups at different 

temperatures (20.8°C and 65.4°C) were placed on the sensor at different times. The experiment showed that 

the proposed EIT system was able to recognize the 65.4C stimulus, while room temperature stimulus 

remained undetected; indicating the proposed EIT system is able to detect thermal changes. 

A Residue Number System DNN Accelerator                     

Vasilis Sakellariou (Khalifa University, United Arab Emirates); Vassilis Paliouras and Ioannis 

Kouretas (University of Patras, Greece); Hani Saleh (Khalifa University, United Arab Emirates); Thanos 

Stouraitis (Khalifa University, United Arab Emirates & University of Patras, Greece) 

In this paper, the Residue Number System (RNS) is employed for the design of an energy efficient, high 

throughput DNN accelerator. The proposed system is fully RNS-based, requiring no intermediate conversions 

to a binary representation. This is made possible due to the sign detection mechanism needed for the ReLU 

and MaxPooling operations that eliminate the need for converters after each CONV layer, while managing to 

maintain a small maximum word-length among the residue channels. Moreover, a method for reducing the 

complexity of the convolutional layers is introduced. By identifying common terms that occur frequently due 

to the small range of each RNS channel, inside each weight kernel, and by rearranging the order of 

computations, the number of multiplications required for each convolution is reduced up to 97%. The 

remaining multiplications are also simplified, as they are implemented through shift operations or fixed-

operand multipliers. 
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EPS-F2: Industrial Engineering  

 Chair: Haneen Mohammad Abuzaid (American University of Sharjah, United Arab Emirates) 

Customers' Perception of Residential Photovoltaic Solar Projects in the UAE: A Structural Equation 

Modeling Approach                      

Haneen Mohammad Abuzaid, Lama Abu Moeilak and Ayman Alzaatreh (American University of 

Sharjah, United Arab Emirates) 

The UAE has been a pioneer in regulating renewable energy in the middle east. The purpose of this paper is 

to define the main factors that affect customers' perception of photovoltaic solar projects for the residential 

sector as an alternative renewable source of electricity in the UAE. Reliably collected responses were used to 

build a hypothetical model using confirmatory factor analysis (CFA) and structural equation modeling (SEM). 

The findings showed that financial and environmental aspects are the main contributors to customers' 

perception in the UAE. Furthermore, it was apparent that different nationalities in the UAE have a similar 

average perception of PV projects. We suggest that perception may positively impact the intention towards 

adopting residential PV systems. The findings can be utilized to enhance the perception of customers and 

increase the tendency to install such projects in the residential sector. 

Application of a Finite Element Method Model for Predicting Shoe-floor Traction Properties: A Review 

Omar Hassan Omar and In-Ju Kim (University of Sharjah, United Arab Emirates) 

Wear developments due to traffic volumes can negatively affect the slipperiness of flooring surfaces, hence, 

provide unsafe environments to users in terms of slip, trip and fall incidents. This study will review the current 

advancements in the literature associated with floors safety and investigate the latest technologies used for 

assessing the coefficient of friction of flooring surfaces. This study will contribute to enhancing the existing 

literature by exploring the development of a three-dimensional simulation model using a finite element 

method and highlight the benefits associated with such models in terms of safety level assessment of flooring 

tiles. 

Technoeconomic Analysis For Electricity Storage Using Batteries And Fuel Cells      

Assia Chadly and Ahmad Mayyas (Khalifa University, United Arab Emirates) 

Increased demand on electricity calls for newer methods to generate and store energy. Newer methods 

directly imply cleaner methods, well known as green energy. Therefore micro-grids have known a relatively a 

higher demand recently. Generating energy is one thing, and using it is another. That is mainly why energy 

storage systems were introduced. This research is about a technoeconomic assessment of batteries, and 

reversible fuel cells using the Levelized Cost of Storage (LCOS). The research was run on four states and the 

results show that the LCOS is higher for RFCs compared to 400-kW LIBs, yet lower at the size increases. 

Sensitivity analysis highlights how heavily the change in the capital cost, the discount rate, roundtrip 

efficiency, and the lifetime of the system impacts the LCOS. Different current densities and charge rates were 

applied to test the reliability and resiliency of the grid. 
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Robust Optimization of the Pharmaceutical Supply Chain Minimizing Expiration and Wastage 

Mohamad Khaled Mtit (Khalifa University, United Arab Emirates); Raja Jayaraman (Khalifa 

University of Science and Technology, United Arab Emirates) 

The pharmaceutical supply chain (PSC) is important for efficient healthcare delivery and requires efficient 

planning and optimized distribution to improve quality of life and save lives. In addition, it is considered as a 

complex supply chain since it involves demand uncertainties, product perishability leading to expiration, and 

harmful emissions. This paper addresses the optimization of a three-echelon (PSC) for manufacturing and 

distributing medication products. The proposed robust optimization model considers aspects of demand 

uncertainty, product perishability, and emission reduction while being able to be scaled in size as desired. 

Two different models were optimized using the proposed approach to test its effectiveness and the size 

scalability. From the obtained results, it can be concluded that managers can use the proposed robust 

approach to perform a quick and easy optimization for their pharmaceutical supply chains in order to make 

well-informed decisions. 

Exploring the Adoption of Additive Manufacturing in the UAE Industry               

Alanoud Ali Alabdouli and Andrei Sleptchenko (Khalifa University, United Arab Emirates) 

Recently, Additive manufacturing (AM) gained substantial attention as one of the most innovative 

technologies and one of the most disruptive innovations that impact the global supply chain and logistics 

industry. This research survey analysis was used to investigate the current spare parts supply chain challenges 

in the UAE. It evaluates the understanding, expectations, and readiness to adopt additive manufacturing and 

digital spare parts concept. 

Recycling of Li-Ion Batteries: Challenges, Economics, and Impacts on the Supply Chain    

Abdulrahman Almarzooqi, Ahmad Mayyas and Akram Alfantazi (Khalifa University, United Arab 

Emirates) 

Today, millions of people around the world are using portable electronics devices in their daily lives. A lot of 

these devices are using rechargeable lithium-ion batteries as their main source of power. The current study 

aims to study the environmental and economic opportunities obtained from recycling of Lithium-ion 

batteries. The main valuable metals that used on these batteries are Lithium (Li), Cobalt (Co), and Manganese 

(Mn). The hydrometallurgical recycling method was used to recycle LIBs and recover most of the metals. 

SEM/EDS characterization method was used and confirmed that the battery sample that we used was NMC 

battery and that because the combined weight of these three elements is almost %60 of the total sample 

weight. This research would be important for recovery of some valuable metals from spent LIBs, and it can 

be improved for higher metal recovery in the future. 
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Telehealth transformation: An evidence based on US job posting data during COVID-19       

Himanshu Upadhyay and Mohammad Omar (Khalifa University, United Arab Emirates); Mecit Can 

Emre Simsekler (Khalifa University of Science and Technology, United Arab Emirates); Maher 

Maalouf (Khalifa University, United Arab Emirates); Siddiq Anwar (SEHA, United Arab Emirates) 

The COVID-19 pandemic has significantly affected all spheres of life, including the healthcare workforce. 

While the COVID-19 pandemic has started driving organizational and societal shifts, it is vital for healthcare 

organizations and decision-makers to analyse trends towards a changing workforce. In this study, we aim to 

identify patterns in healthcare job postings during the pandemic to understand the situation of healthcare 

job market during COVID-19 pandemic. Content analysis of job postings was conducted using data-driven 

approach over two time intervals in the pandemic. The topic modelling results clearly show a trend towards 

increased number of keywords associated with telehealth services in the US job postings. This study also 

suggests that there has been steady demand for telehealth services in the USA healthcare industry during 

the pandemic. The results and methods used in the study can help monitor rapid changes in the job market 

due to pandemics and crises. 

Application of a Whole-Body Vibration Technology for the Prevention of Fall Incidents: A Review 

Noor Alzaben and In-Ju Kim (University of Sharjah, United Arab Emirates) 

Falls initiated by slips or trips are major safety and health concerns to older adults causing fatal and non-fatal 

injuries. This study analytically overviews the status of research and practices on the effects of whole-body 

vibration (WBV) technology as an advanced exercise method for fall prevention in the elderly. Relevant 

literature is detected by searching keywords and phrases through the databases of PubMed, SCOPUS, 

MEDLINE, Google Scholar, and ScienceDirect, and ResearchGate to find answers for the major questions on 

WBV practices. A thorough review analysis recognizes whether the effect of adapting WBV exercises to 

conventional ones will be beneficial to improve balance and prevent fall incidents amongst independently 

living community-dwelling elderly people. 

 

 
 

EPS-G2: Materials Science & Engineering  

 Chair: Amani Alhammadi (Khalifa University, United Arab Emirates) 

Nano/Microstructured Titanium Wick for Solar Thermal Desalination       

Muhammad Sajjad and Aikifa Raza (Khalifa University of Science and Technology, Abu Dhabi, UAE, 

United Arab Emirates); Hongxia Li (Khalifa University, United Arab Emirates); Mohamed 

Abdelsalam (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) 

Direct solar steam generation-based desalination processes require spontaneous transport of seawater/brine 

through porous wicks. Herein, we propose a nano/micro-structured wicks to enable unidirectional water 

propagation by chemically etching titanium meshes. Owing to the superhydrophilic and anti-corrosion nature 

of as-grown TiO2 nanostructures on titanium mesh, it promises great potential for seawater desalination and 

brine treatment. By utilizing infrared thermal imaging, we evaluate the wickability of nano/microstructured 

meshes by characterizing water propagation through its wetting front. Our experimental results confirm the 

proposed nano/microstructured TiO2/Ti meshes exhibit superior and reliable wicking performance. 
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High Entropy Oxides Based Materials as Active Catalysts for CO2 Hydrogenation Reaction         

Shaima H Albedwawi and Safa Gaber (Khalifa University & Center for Catalysis and Separation, 

United Arab Emirates); Kyriaki Polychronopoulou (Khalifa University of Science and Technology, 

United Arab Emirates) 

This work presents the exploration of the rare earth high entropy oxides based catalysts: 5%Ni-

500/CeGdLaPrSmO-CP, 10%Ni-500/CeGdLaPrSmO-CP, 10%Ni-900/CeGdLaPrSmO-CP and 15%Ni-

500/CeGdLaPrSmO-CP and shades the light on investigating their catalytic activity for CO2 hydrogenation to 

methane reaction and explains their performance based on their morphological and textural properties. The 

high entropy oxide support CeGdLaPrSmO that crystalized into fluorite structure was synthesized by 

coprecipitation method and the nickel was added to it by the wet impregnation. The nickel loaded high 

entropy oxide based catalysts exhibited maximum activity that reached up to 51.2 % of converting CO2 at 

500 °C. 

The desert shrub Tamarix aphylla excretes hygroscopic salts to harvest aerial water              

Marieh Bassam Al Handawi (New York University of Abu Dhabi, United Arab Emirates) 

Water scarcity is one of the largest global risks to impact humanity in the upcoming decades, especially in 

the arid and undeveloped regions. The lack of readily available water in dry regions have caused a variety of 

animals and plants to adapt techniques to efficiently harvest fog and dew as a source of water. In this paper 

we report the ability of Tamarix aphylla, a desert shrub to efficiently harvest and absorb water from humid 

conditions in the desert. 

Study of the Physical and Mechanical Properties of Polymer Composite with Molecular Dynamic 

Simulation              

Sidra Younus (American University of Sharjah, UAE, United Arab Emirates) 

In this work, influence of weight percent on the mechanical and physical properties of CNT-reinforced 

PVC(Poly-VinlyChloride) and Polyethylene/PVC composites has been studied by using Classical Molecular 

Dynamics simulation with Materials Studio 2017. 5wt.% single walled CNT (10,10) is used as a reinforcing 

agent with PVC and 9.0wt.% polyethylene were added to 91.0wt.% of PVC matrix. The simulation results i.e. 

longitudinal young's modulus, shear modulus and bulk modulus in composites support the idea that it is 

possible to use CNTs and Polyethylene to mechanically enhance the polymer matrix. The results obtained by 

this simulation are compared with conventional rule of mixtures 

Mechanical and Piezoresistive characterization of CNT-based, UV-curable nanocomposites fabricated 

via Digital Light Processing technique (DLP)          

Omar Waqas Saadi (Khalifa University, United Arab Emirates); Andreas Schiffer (Khalifa University 

of Science and Technology, United Arab Emirates) 

The digital light processing (DLP) technique is utilized to manufacture CNT-based nanocomposites with 

different concentrations of multi-walled carbon nanotubes (MWCNTs). An optimization of resin development 

and additive manufacturing parameters was carried out to print the pristine and composite samples 

successfully. The prepared samples were tested for their mechanical properties and self-sensing capabilities 

to analyze the effect of the addition of CNTs in a polymeric matrix. A tensile test was carried out to evaluate 

the mechanical properties of pristine and nanocomposite samples. Electrical resistance data was collected 

while performing uniaxial tensile tests and used to compare the piezoresistive behavior of different 

nanocomposite specimens. 
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The Use of Ionic Liquids in 3rd Generation Photovoltaic Cells                   

Adnan Alashkar (American University of Sharjah, United Arab Emirates) 

In this paper, an overview of the use of ionic liquids in 3rd generation solar cells is presented. Third generation 

photovoltaics are facile to prepare and their efficiencies to convert solar energy to electrical energy at a low 

cost is augmented every year. In particular, dye-sensitized solar cells, although not the proprietors of the 

highest efficiency among their 3rd generation peers, they come at a low cost and ease of production. 

However, they possess several disadvantages such as leakage and vaporization of electrolytes. The utilization 

of ionic liquids partially solves the issue of the stability and improves the performance of the solar cells at 

various electrolyte states. 

Electrochemical analysis of Li-ion battery for low temperature space applications                

Amani Alhammadi (Khalifa University, United Arab Emirates); Daniel Choi (Khalifa University of 

Science and Technology, United Arab Emirates) 

The main challenge that hinders the use of lithium-ion batteries in space applications is their low performance 

at ultra-low temperatures. Such low performance is mostly due to the low ionic conductivity and freezing of 

the electrolyte leading to a significant loss in the battery's capacity. In this research, the behavior of a half-

cell lithium-ion battery is investigated by employing electrochemical characterization techniques to study 

their performance at low temperatures. Based on the electrochemical behavior, the performance of half-cell 

batteries decreases rapidly at subzero temperatures in which it is completely degraded at -30 ℃. This study 

contributes to the development of Li-ion batteries for low temperature and space applications by 

understanding their electrochemical behavior. 

Effect of Multiple Passes on Mechanical Properties of AA-6061 Joints using B4C Particulate 

Reinforcement by Friction Stir Welding                      

Faisal Mustafa (American University of Sharjah, United Arab Emirates); Umama Javed (Institute of 

Space Technology, Pakistan) 

This study was carried out to improve the strength of AA6061 Friction Stir Welded (FSW) joints by 

incorporating particulate reinforcements (B4C). Sheets of Al 6061 were welded by friction stir welding and 

the weld nugget was reinforced using B4C particles. The prepared weldment was characterized by field 

emission scanning electron microscope (FESEM) and optical microscopy for studying microstructural and 

electron dispersive spectroscopy (EDS) for elemental analysis. It was observed that the addition of 

reinforcement increased in the ultimate tensile strength and hardness of the welded area. Scanning electron 

micrographs were taken to observe the dispersion and changes occurred to the reinforcements during friction 

stir welding. Universal testing machine (UTM) was used to perform tensile testing and hardness will be 

performed on Vickers's hardness tester. Reinforced welds resulted in the increase in the strength of the Al 

alloy joint. 
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EPS-H2: Mechanical Engineering  

 Chair: Roba Saab (Khalifa University of Science and Technology, United Arab Emirates) 

Visco-Hyperfoam Numerical Material Model for Simulating the Behavior of Polyurethane Foam 

Mohamed ElKhodbia (Khalifa University of Science and Technology, United Arab Emirates); Imad 

Barsoum (Khalifa University-ADAM Center, United Arab Emirates) 

Polyurethane foam has many applications and can be used as a human skin substitute. Having an accurate 

numerical mechanical model can be useful in predicating of the behavior of the foam in its different 

applications. A uni-axial compression test, simple shear test and stress relaxation tests were conducted to 

capture the mechanical behavior of the foam. A 3rd order Hyperfoam model was fitted to data from the uni-

axial compression test data and simple shear test data and the fit based on both data simultaneously was 

found to be better in terms of stability for uni-axial and shear behavior. Also, stress relaxation test was done 

and a 3rd order Prony series was fitted to it and the fitting was found to be representative of the test data. 

Zeolite Y as Catalyst Support for Heptane Hydrocracking: Varying Their Acidity Through Si/Al Ratio 

Roba Saab, Kyriaki Polychronopoulou and Andreas Schiffer (Khalifa University of Science and 

Technology, United Arab Emirates) 

This work aims to investigate the effect of incorporating zeolites with different Si/Al ratio as catalyst supports 

in hydrocracking processes. Heptane was hydrocracked in the presence of Ni-Zeolite type Y catalysts, Ni-ZY, 

having four different SiO2/Al2O3 ratios of 5, 30, 60, and 80. Nickel was added by wet impregnation method 

to the zeolites such that to get 5 wt. % of the metal in the catalyst, and then calcined in air at 500oC for 5 

hours. Various characterization methods were used to study the structure, crystallinity, morphology, acidity, 

and reducibility of the catalysts, some of which are included in this short manuscript. The catalytic testing of 

the materials were done at two hydrocracking temperatures, 350 and 400oC. 

Hybrid Nanofluid Flow and Heat Transfer in a Porous Curved Channel with Constant Wall Heat Flux 

Haokun Zhang and Md Islam (Khalifa University, United Arab Emirates); Yit Fatt Yap (Khalifa 

University of Science and Technology, United Arab Emirates) 

The flow and heat transfer of hybrid nanofluids in a porous curved channel subjected to a constant wall heat 

flux is investigated. The interactions of various transport processes, i.e. mass, momentum and energy are 

considered in a fully coupled manner. Transport of nanoparticles driven by various mechanisms leading to 

non-uniform nanoparticle distribution is emphasized. The results showed that heat transfer increases with a 

higher total nanoparticle volume fraction and a larger porosity. 
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Heat Transfer Effectiveness Characteristics Maps for Additively Manufactured Triply Periodic 

Minimal Surfaces Compact Heat Exchangers          

Moza Ibrahim Alteneiji (Khalifa University, United Arab Emirates) 

Increased power density in modern miniaturized electronics, caused difficulty to keep electronic perform 

effectively, this challenge lead to search for high-performance thermal management solutions as compact 

heat exchanger. Conventionally manufactured heat exchangers had limitations that thwart the development 

of geometrically complex heat exchangers which are capable of exploiting topological aspects to enhance 

the thermal performance. Subsequently, additive manufacturing (AM) is proposed as a powerful fabrication 

technique for compact heat exchanger based on triply periodic minimal surface (TPMS). In this work, we 

propose 3D compact cross flow heat exchanger (CCFHE) model with geometrically complex structures based 

on (TPMS) developed using STARCCM+ platform. Moreover, Computational fluid dynamics (CFD) modelling 

is used to obtain a new Characteristics Maps that relates Heat Transfer Effectiveness (Ɛ) and Number of 

Transfer Units (NTU) for the proposed heat exchanger. The convection heat transfer coefficient, pressure drop, 

and inlet and outlet fluid temperature are anticipated utilizing CFD method. 

Effective Elastic Properties of Hollow Hexagonal Honeycomb Unit cells       

Omar El Khatib (Khalifa University, United Arab Emirates); Andreas Schiffer (Khalifa University of 

Science and Technology, United Arab Emirates) 

This work investigates a hollow version of the regular hexagonal honeycomb unit cell structure for the 

purpose of enhancing the in-plane stiffness. A model for calculating the relative density was developed 

alongside the results from numerical simulations were utilized to compare the two designs. The comparison 

was based on the fitted parameters of the Gibson-Ashby model. The results revealed that the hollow design 

offers better performance for out-of-plane direction and slightly inferior performance for in-plane directions 

with respect to the relative density of the unit cell. 

Effective Loading Surfaces For Phase Transformation In TPMS- SMAs                         

Ali Alagha, Nguyen Viet and Wael Zaki (Khalifa University, United Arab Emirates) 

In this paper, the effective behavior of shape memory alloy (SMA) triply periodic minimal surface (TPMS) 

structures is investigated by means of finite element analysis and numerical homogenization. For this 

purpose, the onset and subsequent thresholds of phase transformation are determined considering TPMS 

primitive unit cells subjected to different loading conditions. At lower void ratios, the initial phase 

transformation loading surfaces are found to be reasonably well represented by an anisotropic Hill's criterion. 

The observed fit, which also depends on geometry, degenerates as the effective martensite volume fraction 

increases. The determination of subsequent loading surfaces as a function of the effective volume fraction of 

martensite shows a nonlinear hardening behavior. Ultimately, the loading surfaces are found to reach an 

asymptotic state with distinctly different features compared to their initial shapes. 

Characterization of 3D Lattice from Transition Metal Dichalcogenides and its Heterostrcuters 

Abdullah Solayman (Khalifa University, United Arab Emirates) 

In this work lattices were fabricated from MoS2 as well as a heterostructure of MoS2 coated with rGO and 

vice versa, the lattices were tested for electrical conductivities and mechanical proprieties. MoS2 powder 

coated well on surface of the lattice, while the heterostructure faced some agglomerations. It was noticeable 

to see that the highest modules of elasticity was exhibited by the MoS2 lattice, while the two heterostructure 

lattices showed similar mechanical and electrical proprieties. 
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Feasibility Analysis of Multiple Configurations of Cable-Driven Mobile Lower Limb Exoskeleton for 

Gait Rehabilitation                         

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); 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. In past, numerous lower limb exoskeletons have been 

designed for lower extremity rehabilitation. However, most of the proposed exoskeletons are heavy, costly, 

and induce unnecessary weight & inertial vibration on the limb. To overcome these issues, we aim to develop 

a lightweight cable-driven exoskeleton that can be used for stroke patient rehabilitation. The feasibility of 

different configurations of exoskeletons are being analyzed. Two link-based model has been developed for 

each configuration using MATLAB. The passive elastic joint moment is considered as user voluntary input 

from the impaired leg. Our preliminary results revealed that a 4-cable configuration is promising design for 

rehabilitation. 

 

AHS-B&M: Topics in Social Sciences & Management  

 Chair: Aizhan Shomotova (United Arab Emirates University & None, United Arab Emirates) 

Fording the COVID19 River: Female PhD students copying with family, academic and job duties 

Aizhan Shomotova (United Arab Emirates University & None, United Arab Emirates) 

 

In response to the COVID-19 outbreak, many governments requested social distancing and shut down 

schools, daycares, and extracurricular programs. The shift to homeschooling added a tremendous burden 

and workload for most parents. Recent study results confirmed that women took on a lot more responsibility 

for household chores and care of children and family during the pandemic. In that sense, female doctoral 

students had to make more checks and balances to accomplish their daily work, pursue their graduate studies, 

take care of their young children, and help them with their homeschooling. The purpose of this study is to 

explore female Emirati Ph.D. students' lived experiences under the pressure of the pandemic and investigate 

the main strategies of coping with the multiple duties they have had. This case study applies a qualitative 

methodology- interpretative phenomenological approach (IPA). Data were from six in-depth semi-structured 

interviews of a purposeful homogenous sample. 

The effects of divorce on the Emirati society 

Aysha Mohammed Basuwaid (United Arab Emirates University, United Arab Emirates) 

 

There is a remarkable increase in divorce rate in UAE, this is a danger signal, and as a social worker one of my 

roles is to discover the effects of divorce on the families. This researched paper will use both qualitative and 

quantitative research methods, to discover the impact of Divorce in the United Arab Emirates society. Mixing 

methods is a form of triangulation in research to minimize the weaknesses found in a single method. To 

collect the data I used interview with N=6, and survey including N=60 of random population from the target 

group, and they are children, adolescents, and parents who have experienced Divorce. The research questions 

are: What are the effects of Divorce on children? What are the effects of Divorce on Adolescents? and What 

are the effects of Divorce on Adults? 
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The Difficulties and Challenges that AbuDhabi Schools' Social Workers Face 

Khoula ALlriyami (AbuDhabi, United Arab Emirates) 

 

School Social Workers have an important role in maintain a healthy mental status for the students in the 

schools. The purpose from this research paper is to shed light on Abu Dhabi school social workers, the 

challenges they face during their practicing their job. How they can practice their role more effectively and 

how social workers should always remined themselves that they have a humanity and moral responsibility to 

give more to the society. 50 School Social workers participated on this study, expressing their opinions about 

the struggles they deal with and how they will get over it from their perspectives. This paper will help in 

putting school social work in a frame, it will specify the exact responsibilities for each school social worker 

this paper showed the difficulties that social worker may face, so that the concerned authorities can solve it 

and legit policies to regulate the work.  

 

األولى عمره سنوات في للطفل االجتماعية التنشئة في األسرة مساعدة عن المسؤولة المؤسسات  

Mohammed Ahmed Sulaiman (Sharjah, United Arab Emirates) 

 

تعتبر السنوات الخمس الأولى من عمر الطفل هي حجر الأساس التي ينطلق فيها الطفل للحياة وفيها تتشكل شخصيته 

ومهاراته ، والبحث هنا عن المؤسسات التي تساعد الأسرة في التنشئة الاجتماعية ومساعدة الطفل في هذه المرحلة المهمة 

حظى الأطفال في هذه المرحلة من الاهتمام اللازم لأنهم المستقبل . حيث اثبتت ، مرحلة ما قبل الروضة ، ويجب أن ي

% من النمو في سنوات الطفل الأولى ، وأيضا نوع الطعام وطريق اللعب 75الدراسات السابقة أن دماغ الطفل يصل إلى 

لعون للأسرة لم نجد سوى الحضانات وطريقة التعامل كلها أمور تؤثر على الطفل ، وعند البحث عن المؤسسات التي تمد يد ا

والتي غالبا يكون هدفها الرئيسي هو الربح وليس الطفل ، وأيضا هدف الأسرة هو الحصول على مكان للطفل لمشاغل الحياة 

 . . ونقطة النظام هنا هي وجود نظام وآلية لمتابعة الأسرة في تربية أبنائهم في السنوات الأولى من عمره

Selection in working memory shares the same neural representations as in perception 

Ying Zhou (New York University Abu Dhabi, USA) 

 

Although many studies claim that working memory selection and perceptual attention have some 

commonalities, whether they share the same neural mechanisms remains unclear. Here, we trained machine 

learning classifiers using functional magnetic resonance imaging data to distinguish different neural 

representations during the selection process in working memory and perception. Then, we tested if the 

classifiers trained by working memory selection could decode perceptual selection, and vice versa (i.e., cross-

task decoding). The results show that in some areas in visual cortex (V2, V3, and V3AB) and intraparietal sulcus 

(IPS0), the classifiers perform well in cross-task decoding, suggesting that the neural representations for 

selection in working memory and perception are similar in these areas. 

Internationalization of Higher Education: a Vehicle for UAE Public Diplomacy 

Alreem M Alameri (Zayed University, United Arab Emirates) 

 

This paper aims to examine the internationalization of the UAE higher education (HE) system as a central 

instrument of promoting scientific and academic diplomacy, one of the UAE public diplomacy's main pillars 

of its Soft Power Strategy. It also attempts to highlight the policies and programs the government is 

implementing or intends to implement in this regard. In the end, the paper tries to analyze the effectiveness 

and feasibility of such a vehicle in enhancing the UAE PD and strengthen its reputation regionally and 

internationally. 
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Exploring the mediation influence of strategic alignment between total quality management and 

innovation performance 

Maryam Ali Alkumzari (BUiD University, United Arab Emirates) 

 

This paper examines the important role of strategic alignment (SA) in the relationship between total quality 

management (TQM) and innovation performance (IP) and investigates how SA mediates the relationship 

between TQM and IP. This study also analyses the effect of TQM on SA. Four TQM practices were taken from 

The Malcolm Baldrige National Quality Award (MBNQA) model; customer focus (CF), human resource 

management (HRM), continue improvement (CI) and leadership (LS). Using empirical data gathered from 424 

respondents in service organizations, the results indicate that TQM has a significant and positive impact on 

SA, and SA partially mediates the relationship between TQM and IP. The findings provide valuable insights 

into the management of services organizations and how they can increase the innovation performance in 

their organizations through TQM and SA. 

Driving Sustainability -Oriented Innovation toward the New Era of Construction 4.0 

Deya Mohammad Fadel Al Khatatbeh (BUID in Dubai, United Arab Emirates) 

 

Purpose: This research aimed to study the Sustainability oriented innovation, in terms of principles, theories, 

and practices in construction field as part of transferring the construction industry toward the new 

contrivances and revolutionary principles of digitalization in industry 4.0, which is termed, in context of 

construction sector, as construction 4.0. Methodology: This research was based on the secondary data of 

literature reviews. The relevant articles on sustainable innovation in the industry of construction were filtered 

and synthesized, then the theoretical theme was thoroughly read, and critically structured leading to balanced 

and deep argumentations about the research topic from both classical and contemporary sources. Findings: 

This research resulted in developing comprehensive theoretical background about SOI as an act of 

innovation, that is formulated in various patterns, including creating new business model and upgrading 

organizational operations, through customizing firms' systems, transmit innovation, and build a system of 

sustainable construction through innovative acts. 

 

 

CHS 3: Genetics & Biotechnology  

 Chair: Huda Issa Samha (University of United Arab Emirates, United Arab Emirates) 

Precision Medicine in Diagnosis and Treatment of Type 2 Diabetes Mellitus in the United Arab 

Emirates 

Afnan M Mansour (Khalifa University, United Arab Emirates) 

 

The rate of occurrence of Type 2 Diabetes Mellitus (T2DM) has been exponentially increasing worldwide. The 

current management of this disease is not deeming to be sufficient and further efforts need to be placed in 

this regard. The conduction of genome-wide association studies (GWAS) and pharmacogenetics (PG) have 

unlocked unlimited potential in more efficiently assessing disease susceptibility and drug response. These 

efforts have indicated the necessity of executing such studies to further understand the underlying genetic 

causes that are tailored to specific populations for a more personalized approach. The current literature on 

such findings is heavily dedicated to those of European ancestry, indicating the lack of focus on the Arabian 

Peninsula. Specifically, genetic initiatives to tackling T2DM that are yet to be addressed within the United 

Arab Emirates (UAE) are of great necessity to ensure its inclusion in these advancements for a more enhanced 

disease management of T2DM. 
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The use of iPSC 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 harboring strongest genetic association with common polygenic 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. 

Discordance of type 1 diabetes in families with HLA-DR4 and HLA-DR3 haplotypes from the United 

Arab Emirates 

Halima Alnaqbi and Habiba Alsafar (Khalifa University of Science, Technology and Research, United 

Arab Emirates) 

 

The classical class II haplotypes of the Major Histocompatibility Complex (MHC) that are associated with type 

1 diabetes (T1D) were identified in five families from the United Arab Emirates (UAE). Using HLA data, 

segregation analysis were performed on 5 families with the disease, 3 with one child and 2 with 2 children 

diagnosed with T1D. The youngest parent was born in the 1980s. In two families, the HLA-DR and HLA-DQ 

genotypes were identical between the parent; who was unaffected; and offsprings who were diagnosed with 

T1D at a young age. Therefore, we hypothesize that epistatic and additive interactions between candidate 

genes within or separate from the MHC could be at play. There is also the possibility of an environmental 

trigger. The socioeconomic condition of the UAE changed rapidly in the 1980s, and dramatic modifications 

to diet, healthcare, sanitation and lifestyle could be potential causes of T1D in the younger generation. 

Elucidation of the cellular mechanisms underlying missense mutations in low density lipoprotein 

receptor related protein 6 (LRP6) associated with cardiovascular diseases 

Huda Issa Samha (University of United Arab Emirates, United Arab Emirates); Bassam Ali (United 

Arab Emirates University, United Arab Emirates) 

 

Low-density lipoprotein receptor related protein 6 (LRP6) is a member of the low density lipoprotein receptor 

with multiple functions through its canonical Wnt signaling pathway. Genetic variants in LRP6 gene have been 

linked to human diseases and conclusively with coronary artery diseases (CADs). Here we investigate the 

effects of these missense mutations on the LRP6 protein subcellular localization, stability and transport using 

several cellular and biochemical methods, including immunocytochemistry. Our results show that some of 

these mutations cause retention of LRP6 in the endoplasmic reticulum (ER), where the protein could be 

possibly subjected to ER associated degradation (ERAD), contributing to the pathogenicity of these CAD-

associated LRP6 variants. This study will lead to better understanding of the pathogenesis of LRP6 mutations 

with potential applications in clinical diagnosis and development of new therapies. 
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Endoplasmic Reticulum-associated protein degration contributes to the degradation of Endoglin and 

the development of Hereditary Hemorrhagic Telangiectasia type 1 

Nesrin Mohammed Haider Gariballa, Praseetha Kizhakkedath and Bassam Ali (United Arab 

Emirates University, United Arab Emirates) 

 

Hereditary hemorrhagic telangiectasia type 1 (HHT1) is an autosomaly dominant inherited disease that is 

generally characterized by vascular malformation and fragility. HHT1 has been associated with mutations in 

the TGF beta co-receptor Endoglin, encoded by ENG gene. We have previously demonstrated that some 

Endoglin variants are trapped in the Endoplasmic Reticulum (ER) and fail to traffic to their normal localization 

in plasma membrane, which suggested the involvement of ER associated protein degradation (ERAD) in their 

molecular pathology. In this study we used stably transfected HEK293 cell line harboring WT and mutant 

variants of Endoglin in order to elucidate their degradation pathway. Our data shows, for the first time, that 

WT Endoglin is degraded through both proteasomal and lysosomal pathways, while mutant variants, trapped 

in the ER, undergo proteasomal degradation. These results pave the way for exploring the possibility of 

overcoming ERAD as a potential therapeutic target for HHT1. 

Revealing Facial Features of the UAE Population Using DNA SNPs 

Aamer Alshehhi (Khalifa University, United Arab Emirates); Habiba Alsafar (Khalifa University of 

Science, Technology and Research, United Arab Emirates); Naoufel Werghi (Khalifa University, 

United Arab Emirates); Guan Tay (University of Western Australia, Australia) 

 

The analysis of human faces has been an attractive mean for automatic people identification due to its 

unobtrusive character and non-cooperative nature. Retrieving face morphology via DNA analysis is of great 

interest in forensic investigations, especially in the lack of other phenotypic information by the suspect(e.g. 

eye color, hair color/type). However, this goal is still a great challenge. Indeed, the current forensic face 

reconstruction needs skeletal evidence and mostly used for identifying a victim, whereas DNA traces may be 

the only clue available in the crime scene. In this paper we are assessing the state-of-the-art regarding 32 

selected single nucleotide polymorphisms(SNPs) in the UAE local population. The selected SNPs have been 

associated with facial phenotypes in other populations. A total of 28 spatial face measurements of 20 UAE 

locals are obtained in order to test for correlation.Bivariate analysis yielded significant correlation between 

40% of the selected SNPs with face measurements. 

Draft genome of a novel "uncultured" bacteria isolated from UAE Desert and its potential application 

Asma Ghanim Al Shamsi and Ashna Sulaiman (University of Sharjah, United Arab Emirates); Ahmed 

Moustafa (American University in Cairo, Egypt); Mohamad Hamad (University of Sharjah, United 

Arab Emirates) 

 

Bacteria and their products have countless practical applications across several fields spanning biomedical, 

therapeutic, agricultural, biocontrol, and biotechnology industries to name a few. Despite the impressively 

practical applications of bacteria, more than 99% of the potentially 1011-1012 microbial species remain 

undiscovered to date due to our inability to culture these organisms in the lab. These "uncultured" bacteria 

coined "The Microbial Dark Matter" and their potential benefits remain out of reach. Our lab has developed 

a method to cultivate these bacteria, and we have successfully cultivated over 150 novel "uncultured" strains. 

In this work we have performed de novo whole-genome sequencing and assembly of one of these strains in 

an effort to unravel its identity and potential application. The size of the draft genome generated was 3.62Mb, 

encoding 3591 genes. Based on the 16S-rRNA gene homology, this uncultured bacterium appears to 

represent a previously uncharacterized genus belonging to the phylum Actinobacteria. 
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A Colorimetric Method to Detect Reactive Oxygen 

Deema Khaled Islayem (Biomedical Engineering); Sung Lee (Biomedical Engineering, United Arab 

Emirates) 

 

Excessive production of reactive oxygen species (ROS) is implicated in the pathogenesis of aging-related 

disorders like cardiovascular diseases. However, monitoring of ROS in vivo remains elusive due to the short 

half-lives. ROS level can be assessed by measuring the level of malondialdehyde (MDA), biomarker of lipid 

oxidation induced by ROS. There are many noninvasive techniques to measure MDA, though, they are 

expensive, and time consuming. In this study, non-invasive and cost-effective method is introduced to detect 

urinary MDA by utilizing chemicals that react with MDA to produce a colorimetric solution. Three colorimetric 

methods, p-anisidine, Schiff reagent and methyl-2-phenylindole (MPI), were compared in specificity and 

sensitivity of MDA by reacting with MDA at normal (0.2 µM) and diseased (0.6 µM and 1 µM) saliva conditions. 

Only MPI was sensitive enough to identify MDA in diseased conditions. This study supports the efficiency of 

MPI to detect MDA, indicating the presence of ROS. 

 

 

EPS-A3: Environmental Engineering & Sustainability  

 Chair: Boshra Hassan Taheri (Americal University of Sharjah, United Arab Emirates) 

Transportation Equity in Infrastructure Protection against Sea Level Rise 

Jiayun Sun, Aaron Chow and Samer Madanat (New York University Abu Dhabi, United Arab 

Emirates) 

 

Waterfront communities are facing unprecedented challenges with global Sea Level Rise (SLR) becoming a 

reality. Many of the proposed protection strategies against SLR are at regional levels, and their goals are 

usually to achieve the greater good for the whole region. However, the distribution of the benefits or burdens 

may be unequal across different communities. Many waterfront communities are considered disadvantaged 

because of the concentration of minority and low-income families. The present paper illustrates 

transportation inequality by quantifying the impact of potential protection strategies on different 

communities. A case study of the San Francisco Bay Area indicates that the improvements of mobility, 

resulting from protecting access to the bay-crossing bridges, are often greater in disadvantaged communities 

than in others. However, many of the disadvantaged communities located next to the entrances to the bridges 

are negatively impacted. Additional measures should be taken on relieving these communities to reduce 

transportation inequality. 

Mathematical model for the placement of HRS in the west coast of US focused on heavy duty trucks 

(FCEV) 

Brenda Corona Hernández (Khalifa University, United Arab Emirates) 

 

This paper develops and applies a mathematical model with the objective of locating Hydrogen Refuel 

Stations (HRS) by maximizing the distance among them through the interstate connectivity from Canada to 

Mexico on the west coast of United States. The study is focused on the interstate modality of HRS placement 

while the tendency on the hydrogen market is targeting the use of hydrogen fuel-cell electric (FCEV) heavy-

duty trucks as the prototype being released by Nikola Corporation in 2021. The research also considers the 

characterization of the HRS determining by the distance to the closes current Hydrogen Power Plant 

generation for delivery and on-site production when the placement is feasible to incorporate green energy 

to produce hydrogen to achieve sustainable solution combining green and gray hydrogen production. 
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Immersive virtual environments for occupant comfort research - A critical review 

Haneen Nader AlAmirah and Elie Azar (Khalifa University, United Arab Emirates) 

 

Using immersive virtual environments (IVEs), researchers explore important research questions related to how 

occupants perceive and interact with their indoor environment in response to different environmental stimuli 

(e.g., visual and thermal). Despite an increasing number of applications, the literature lacks review efforts of 

IVE-based comfort research, leaving the current state of such efforts and their prospects unclear. The current 

work aims to address this gap by presenting a critical review of scholarly articles using IVEs to study occupant 

comfort in buildings. It reviews of available IVR technologies and their associated fundamental concepts, 

followed by a review of studies that employed IVEs to assess single or multiple domains' comfort. A critical 

analysis is then presented to reflect on the current state-of-the-art, its gaps, and way forward. Results show 

that despite significant advancements in IVR technology, its application to occupant comfort is limited in 

studying multi-domain comfort and cross-effects between the domains. 

Mangrove productivity under future atmospheric fertilization scenarios 

Athra Khamis and Annalisa Molini (Khalifa University, United Arab Emirates) 

 

Mangroves represent a crucial component of the global carbon cycle because of their elevated carbon 

sequestration rates in biomass and sediments. Still, the future capability of Mangroves to act as carbon sinks 

depends on their ability to endure sea-level rise and its most direct impacts: increasing coastal salinization 

and altered submersion regimes. Salinization, in particular, is known to limit Mangrove transpiration and 

productivity through osmotic effects. In contrast, atmospheric CO2 concentration is projected to increase 

steeply under current emission scenarios (atmospheric carbon enrichment), thus enhancing plant productivity 

- a process known as atmospheric fertilization. Here we model the interplay of salinity and CO2 enrichment 

and its impacts on Mangrove transpiration and productivity at the plant scale. Our analysis is central to 

understand the future of coastal wetlands under climate change. 

IRTH cultural eco-district 

Boshra Hassan Taheri (Americal University of Sharjah, United Arab Emirates); Alaa Kordi 

Dannawi, Dania Ajlan and Fatima Ahmed Alameeri (American University of Sharjah, United Arab 

Emirates); Jinan El Hajjar (United Arab Emirates) 

 

In this paper, we propose a post-carbon urban district in Dubai that explores the design of such a district in 

times of climate change and a future without oil. The paper also aims to study the current conditions of 

sustainability in Dubai and be a case study for the future of sustainable development in the Emirate. The 

district welcomes residents from all backgrounds and has educational, religious, governmental institutions, 

recreational and commercial sites, and offers many job opportunities. 

Analysis of User Acceptance of Autonomous Vehicles Based on Acceptance Models 

Juan Carlos Flores Lara (Khalifa University, United Arab Emirates) 

 

Autonomous vehicles (AVs) are expected to improve traffic flow, reduce accidents, reduce social exclusion 

and improve the utility of time on travel. Regardless, the challenges remain, especially in convincing the 

consumers to switch to AVs despite their benefits. This paper reviewed recent studies on the implications of 

autonomous vehicles and the user acceptance of technology according to the level of automation based on 

different models of acceptance like TAM and UTAUT. The review results have shown that initial trust, 

perceived safety risk, perceived privacy risk and environmental concerns are the most critical factors in 

promoting a positive attitude towards AVs. Early AV adopters will likely be young students, more educated, 

and spend more time in vehicles. These findings provide guidance for designing interventions aimed at 

improving the public's acceptance of AVs 
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The Impact of Alleys on Street Network Performance 

Rawan Sohdy Sayed Abdelfattah and Khaled Alawadi (Khalifa University of Science and 

Technology, United Arab Emirates) 

 

Streets make up the majority of our urban environment and are detrimental to a city's sustainability. While 

multiple studies focus on assessing street performance, they often exclude alleyways despite being a 

ubiquitous walking infrastructure that greatly increases network efficiency. This paper examines uses MCA to 

assess the impact of alleyways on a neighborhood's accessibility and on network betweenness. Results reveal 

that alleys increase neighborhood accessibility; however, they have varying impact on betweenness centrality. 

Further studies are needed to enable the interpretation of betweenness values to wholly understand street 

network performance. 

Crop Optimization for agro-voltaic applications in arid climates 

Mohammed Jamal Abuolwan, Annalisa Molini, Lina Yousef and Matteo Chiesa (Khalifa University, 

United Arab Emirates) 

 

The co-location of photovoltaic and crop production - often referred to as Agrivoltaic - has been proven to 

be an economically viable solution to mitigate the competition for land between food and solar energy 

production in temperate climates. In arid regions, where competition for land has a more marginal role, 

Agrivoltaic could, in contrast, help reclaim marginal land and enhance agricultural and solar energy 

production efficiency. When deployed above cropland, PV modules can substantially modify the surface 

energy budget, reduce sensible heat fluxes, and increase latent heat fluxes (evaporative cooling). However, 

the successful implementation of Agrivoltaic in arid regions also require the selection of crops able to endure 

shadowing and the harsh environmental conditions of the region. Here, we present a crop selection 

methodology for dryland agrivoltaic, based on the hydraulic, salt-tolerance and shadow-tolerance 

characteristics of different crops. Our results represent a benchmark for future agrivoltaic implementation in 

arid regions. 

 

 

EPS-B3: Petroleum Engineering  

 Chair: Anoo Sebastian (Khalifa University, United Arab Emirates) 

Permeability Upscaling Using Regression Based Renormalization and Pore Network Modeling 

Haiyang Zhang and Ramanzani Kalule (Khalifa University, United Arab Emirates); Hamid 

Abderrahmane (Khalifa University of Science and Technology, United Arab Emirates); Mohammed 

Al Kobaisi and Mohamed Sassi (Khalifa University, United Arab Emirates) 

 

Pore network modeling was performed to calculate the absolute permeability of 3D micro-CT rock images. A 

regression-based renormalization method was applied to calculate the equivalent permeability of four 

different rock samples. And significant decreases on the relative error between the direct permeability and 

scaled permeability were observed by comparing the results obtained through original Karim and 

Krabbenhoft's renormalization method and the regression one, respectively. 
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Image Segmentation with Transfer Learning for Carbonate Rock Images 

Ramanzani Kalule and Haiyang Zhang (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 adopts state-of-art transfer learning, into semantic segmentation of real 2D carbonate rock images. 

With pre-trained networks such as VGG16 and MobileNet-V2 used as the encoder of proposed semantic 

segmentation deep neural networks in literature, we obtained comparable results of training, validation, and 

testing metrics and minimize required computational time with low training samples. 

Investigation of wetting alteration potential of surfactants as a function of rock mineralogy 

Ahmed Alzaabi and Muhammad Arif (Khalifa University, United Arab Emirates) 

 

Surfactants are used in oil industry for applications such as chemical enhanced oil recovery and hydraulic 

fracturing. While it is widely agreed that surfactants alter rock surface wettability towards a more desired 

wetness state, parameters and mechanisms responsible for such alteration have not been fully understood 

and require further investigation. This study involves experimental investigation of wettability alteration 

potential of surfactants as a function of rock minerology. To accomplish this, contact angle, surface properties, 

adsorption, pore structure and mineralogy of rocks pre and post applying surfactant are measured. Samples 

include carbonates and shales which are expected to cover a representable range of minerology. Moreover, 

contact angle determination is carried out at ambient and high-pressure operating conditions to reflect 

reservoir conditions. Surfactants utilized include cationic CTAB and anionic SDBS. Results are further 

complemented by image analysis. Results demonstrate a relationship between surfactant adsorption 

behavior to operating conditions, concentration and surfactant type. 

Modeling Fluid Flow In Unconventional Reservoirs: A Microscopic Approach 

Mohammed Ali AlDhuhoori (Khalifa University of Science and Technology, United Arab Emirates) 

 

A model for single-phase fluid flow in tight UCRs was previously produced by modifying the flow 

Forchheimer's equation. The new modification addresses the fluid transport phenomena into three scales 

incorporating a diffusion term. In this study, a new liner model, numerically solved, has been developed and 

deployed for a tight gas case study. Ideally, the new model suits fluid flow in tight UCRs. The modified 

Forchheimer's model presented is solved using the MATLAB numerical method for linear flow. Very simple 

profiles and flow dynamics of the main flow parameters have been established and a thorough parametric 

analysis and verifications were performed. It has been observed that the diffusion system becomes more 

prominent in regulating flow velocity with low permeability of the formation rock and low viscosity of the 

flowing fluid. The findings indicate a behavioral alignment with a previous hypothesis that matches actual 

reservoir behavior. 

A Review on Polymer Adsorption in Carbonate and Sandstone Reservoirs 

Anoo Sebastian (Khalifa University, United Arab Emirates) 

Polymer flooding is one of the promising enhanced oil recovery techniques being applied to improve oil 

recovery from various oil fields since the early 60s, with polymer adsorption being the one of major 

drawbacks. 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. This 

paper provides a comparative study of polymer flooding focusing on polymer adsorption in both sandstone 

and carbonate reservoirs including the polymer adsorption types, adsorption mechanisms, and factors 

affecting polymer adsorptions in both reservoirs. 
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Fracture Propagation Geometry Modeling in a Dual Porosity System 

Fatima Al Hameli (Khalifa University, United Arab Emirates); Mohammed Motiur Rahman (The 

Petroleum Institute, United Arab Emirates); Mohammed Al Kobaisi (Khalifa University, United 

Arab Emirates) 

 

This paper aims to describe an investigative study behind the effect of fluid leak-off in a dual porosity system 

and hydraulic fracture propagation geometry on improving the hydrocarbon recovery. This is achieved 

through the application of the Perkin-Kern-Nordgren-Carter Equation II (PKN-C) and Pseudo Three-

Dimensional-Carter Equation II (P3D-C) models in analyzing the fracture propagation geometry using an in-

house numerical code. This investigation provides an insight to the complexities associated within hydraulic 

fracturing treatment design. Thus, this may ultimately assist future fracturing operations in the region. 

Experimental Design of Factors Influencing WAG Performance in a Sandstone Reservoir 

Thaer I Ismail (Khalifa University, United Arab Emirates); Emad Walid Al Shalabi and Waleed 

Alameri (Khalifa University of Science and Technology, United Arab Emirates) 

 

For decades there has been an interest in water alternate gas (WAG) injection. WAG injection improves oil 

recovery on both microscopic and macroscopic levels by combining the benefits of conventional 

waterflooding and gas injection. This research is aimed at the optimization of WAG injection. The investigated 

field case study is named Volve, which is a decommissioned field in the North Sea. Sensitivity analysis of WAG 

injection on this base case was studied. The following parameters were considered; WAG ratio, time to start 

WAG, total gas slug size, cycle slug size, and tubing diameter. A full two-level factorial design was utilized for 

the sensitivity study. Sensitivity study results showed that the total slug size is the most important parameter 

followed by time to start WAG, and then cycle slug size. WAG ratio appeared on some of the interaction 

terms while tubing diameter effect was found to be negligible. 

Comprehensive Study On Newly Developed Diffusion-Desorption Models Based On Knudsen And 

Langmuir Models In Tight Gas Reservoirs 

Hamda Alkuwaiti (Khalifa University of Science and Technology, United Arab Emirates) 

 

In this study, three new models that accommodate the sorption and desorption effects have been developed 

and studied for an unconventional tight reservoir by utilizing Knudsen's and Langmuir's models. The new 

models have been analyzed using synthetic data and compared to previously published models that cater to 

the same phenomena. The suggested new model presented is solved using MATLAB numerical method for 

linear flow. Comparing results using different fluid flow models has been analyzed and proved that the new 

modified model has better estimation utilizing various case studies. It has been observed that the diffusion 

system becomes more prominent in regulating flow velocity with low permeability of the formation rock and 

low viscosity of the flowing fluid. Additionally, the sorption mechanism contribution to the flow increases with 

low permeability of the medium and low viscosity of the flowing fluid leading to release gas trapped in pores 

and rock surfaces. 
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EPS-C3: Chemical Engineering  

 Chair: Seba Alareeqi (Khalifa University, United Arab Emirates) 

Simultaneous Electrochemical Hydrogenation and Oxidation of Furfural in Single Electrochemical 

Cell 

Muhammad Ashraf Sabri (Khalifa University, United Arab Emirates); Fawzi Banat (Khalifa 

University of Science and Technology, Abu Dhabi, United Arab Emirates) 

 

Electrochemical hydrogenation and oxidation of furfural (model bio-oil compounds) is an efficient and 

environmentally friendly process, particularly with the use of renewable electricity and water-derived 

hydrogen. Novel nitrogen-doped manganese-cobalt on carbon nanoparticles catalyst (prepared with the 

hydrothermal process) has been used effectively as an electrocatalyst for furfural conversion to furfural 

alcohol and furonic acid with high conversion and selectivity. The process can be carried out at ambient 

conditions and acidic medium. The yield, selectivity, and faradic efficiency for furfural conversion in a single 

electrochemical cell were found to be highly dependent on catalyst loading, potential, reaction conditions 

(e.g. pH), and residence time. The optimized electrochemical furfural conversion can reach around 70 percent 

within three hours of operation. 

Low-Cost Natural Sands to Separate Oily Wastewater 

Eisa Abdalla Bin Eisa and Kean Wang (Khalifa University, United Arab Emirates) 

 

Desert pristine sands were collected, sieved, characterized and tested for the separation of surfactant-

stabilized oil in water (O/W) emulsions in a cross-flow sand bed filter unit under the simulated natural gravity 

(ΔP = 0.1 bar). The wettability and morphology of sands was characterized. It was revealed that natural sand 

is a promising material for this application with superhydrophilicity and underwater superoleophobicity. It 

achieved separation efficiency and flux comparable or higher than commercial microfiltration membranes 

under natural gravity conditions, while the separation efficiency and flux are relatively stable with respect to 

the operation parameters 

Understanding the CO2 adsorption in GO/MOF-5 hybrid materials by computational simulation 

Hongyu Zhao, Daniel Bahamon, Mohammad Abu Zahra, Maryam Khaleel and Lourdes 

Vega (Khalifa University, United Arab Emirates) 

 

The Graphene Oxide (GO)/ Metal Organic Frameworks (MOFs) hybrid material has attracted the attention of 

researchers because of the synergistic effect of the two in the CO2 capture process, which can significantly 

enhance the CO2 capture performance of the hybrid material with respect to the individual adsorption of 

each of them. However, it is difficult to directly explore the role played by each of them in the hybrid material 

through experiments, as there may be some competing effects. Therefore, this research adopts computational 

simulation method to explore this problem by constructing a simplified GO/MOF-5 hybrid material model 

and exploring its properties. GO can play an important role in the CO2 capture process by the hybrid 

materials, significantly improving the adsorption selectivity and adsorption capacity of MOFs. Under the 

condition of 313K and 0.15bar, the CO2 capture performance of 30wt%GO/MOF-5 is 4 times that of pure 

MOF-5. 
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Molecular Insights into the Corrosion Inhibitors Adsorption in CO2-Saline Aqueous Phase 

Seba Alareeqi, Daniel Bahamon, Ricardo Nogueira and Lourdes Vega (Khalifa University, United 

Arab Emirates) 

 

This work belongs to a long-term project implementing molecular dynamics (MD) and quantum mechanics 

(QM) as economic and time-saving tools to design ad-hoc corrosion inhibitor molecules, reaching the most 

of their adsorptive capabilities for internal metal protection. Our recent publication provides molecular 

insights on the effect of the aqueous media on three CIs adsorption, abbreviated TEPA, iTEPA and HC-iTEPA 

on iron surface. The QM parameters in water solvation anticipated higher electron transfer ability of iTEPA in 

aqueous conditions compared to TEPA and iTEPA, thus, leading to stronger adsorption on iron surface, 

corroborated by the MD simulations. Molecular dynamic simulations showed that nearly 53%, 39%, 59% 

reduction in adsorption energies was detected for single inhibitor molecule of TEPA, iTEPA, and HC-iTEPA 

shifting from water to CO2-saline media, respectively. Nevertheless, the multi-inhibitors study revealed strong 

adsorption of TEPA and iTEPA on the iron. 

MOF-derived Carbons for Lithium-O2 Battery Application 

Noura A Aldarmaki (Khalifa University, United Arab Emirates) 

 

Lithium air batteries have attracted high attention especially in sustainable development fields, since they are 

promising storage devices with high energy density of 1000 Wh kg-1. It has been under development to 

address serious problems such as finite oil resources, high fuel prices and to meet the demand of vehicles 

electrification. Lithium-air batteries structure plays an important role in providing pathways for discharge 

products, oxygen and lithium ions. However major problems such as clogging, cathode passivation and low 

stability need to be avoided. Thus, metal-organic frameworks are a class of outstanding candidates as 

cathodes for Lithium-air batteries since they have high surface areas, tailorable pore sizes and catalytic 

centers. To get rid of these predicaments MOF-derived carbons were fabricated and tested in LAB using 

aprotic electrolyte. Three different classes of MOFs were investigated ZIF-8, MOF-177 and Ni-MOF74. 

Teaching the DNA double strand to assemble 

Weiwei He and Serdal Kirmizialtin (New York University Abu Dhabi, United Arab Emirates) 

 

Molecular self-assembly occurs in nature in various forms with a wide range of applications in biology, 

chemistry and material science. For example, DNA condensation, the physiologically significant phenomenon 

of DNA assembly in all life forms, has been heavily studied. Experiments report ion effect in DNA 

condensation, while the fundamental physical principles governing this unique assembly process are still not 

fully understood. To provide a fundamental understanding, we employ computer simulations to study the 

DNA condensation process. We examined the role of sequence in divalent ion conditions and analyzed the 

intermolecular forces. We observed a strong correlation between the counterion dynamics and DNA-DNA 

interactions. The attraction among DNA molecules is facilitated by ions that bridge between strands and the 

bridging ion structure highly correlate with DNA sequence. Based on our analysis, we design DNA sequences 

that assemble readily in the presence of divalent salt. 
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The Potential use of Two Green Solvents to Extract Carotenoids from Dried Algal Biomass 

Farah Abuhantash (Khalifa University, United Arab Emirates); Hanifa AlBlooshi (Khailfa University, 

United Arab Emirates) 

 

Microalgae are novel organisms that host a number of high-value products (HVPs). Finding an efficient 

extraction technique to recover selected HVP is of interest to many scientists and industries. In our study, the 

possible use of supercritical CO2 (scCO2) and ionic liquid (IL) were investigated as a potential greener solvent, 

compared to conventional solvent used, to determine the extraction capability for carotenoids, namely β-

carotene, from dried Dunaliella Salina biomass. Possibility of combining ethanol with IL or scCO2 with ethanol 

or ILs as cosolvents has also been examined and compared with individual solvent use. It was concluded that 

the combined use of ethanol with IL resulted in 6 folds yield increase in extract extraction when compared to 

the use of pure IL and the addition of a cosolvent in supercritical extraction increased the yield by 2 folds that 

of pure scCO2, with IL use being preferred due to insolubility in scCO2. 

Combined Extractive Dearomatization, Desulfurization and Denitrogenation of Oil Fuels Using Deep 

Eutectic Solvents 

Omar A. Ibrahim (Khalifa University, United Arab Emirates) 

 

This paper investigated the regeneration of a deep eutectic solvent (DES), namely 

MethylTriphenylPhosphonium Bromide: Triethylene Glycol at a molar ratio of 1:4, (MTPB: TEG (1:4)). Single-

stage LLE was conducted with an oil model containing 76wt% n-heptane (diesel representative), 20 wt% 

toluene (aromatics representative), 2wt% thiophene (S-containing-aromatics representative) and 2wt% 

quinoline (N-containing-aromatics representative). Then, the used DES was regenerated via two methods: 

back-extraction with n-heptane, and washing with anti-solvent (distilled water or diethylether). Diethylether 

was excluded as it reacted with the DES. n-heptane and water removed all of toluene and thiophene. 

However, water was substantially better at removing quinoline compared to n-heptane. This paper found 

that three water washes reduced the quinoline content in MTPB: TEG (1:4) from 20.68wt% to 0.88wt%. 

Nonetheless, three back-extraction cycles reduced the quinoline to 16.78wt%. The extraction efficiency of 

the DES regenerated by water was slightly lower than the extraction efficiency of its fresh counterpart. 

 

 

EPS-D3: Geology  

 Chair: Bassam Farwana (Khalifa University, United Arab Emirates) 

Gradient Descent Methods for Seismic Anisotropic Inversion 

Bassam Farwana (Khalifa University, United Arab Emirates); Bing Zhou (Khalifa University of 

Science and Technology, Australia); Jorge Passamani Zubelli (Khalifa University, United Arab 

Emirates) 

 

In recent years, novel algorithms for gradient descent optimization have found success in deep machine 

learning applications. However, these algorithms can also be used for geophysical inversion. In this paper, we 

survey and compare between four first-order algorithms when applied to 2D anisotropic seismic tomography. 

These algorithms include Momentum, NAG, AdaGrad and AMSGrad. Our method keeps all input model 

parameters and hyperparameters constant and only tunes the learning rate. The results revealed that the 

algorithms NAG, Momentum and AdaGrad exhibit a stable convergency while AMSGrad is not stable. 

Moreover, each algorithm has a limited range of learning rates for which it performs best. Overall, NAG 

algorithm was found to be the most promising. 
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Lower Cretaceous environmental change record in Wadi Mu'aydin Oman 

Margherita Denaro (Khalifa University & Petroleum Institute, United Arab Emirates) 

 

The Lower Cretaceous oceanic anoxic event (OAE1a) on the Arabian Peninsula has been extensively studied. 

The negative carbon isotope excursion hosted by the Hawar Member reflects the perturbation in the carbon 

cycle that lid to global environmental changes and is considered the cause of ocean acidification. The global 

environmental perturbation has generated different feedback among carbonate calcifiers, leading to 

turnover, extinctions, and demise of most platforms. The Arabian platform represents an exception, keeping 

growing during the OAE. The high-resolution chemostratigraphy study of Wadi Mu'aydin outcrop, using 

oxygen and carbon isotopes and multi-element X-ray fluorescence (XRF), has produced a dataset that helps 

in define the environmental change at the Barremian -Lower Aptian boundary in the shallow water domain 

in northern Oman. 

Sedimentology, Geochemistry, and Sequence Stratigraphy of the Kharaib and Shuaiba Formations in 

Wadi Rahabah, Ras Al Khaimah, UAE 

Nouf S Alteneiji and Thomas Steuber (Khalifa University, United Arab Emirates) 

 

This study provides sedimentological, geochemical, and sequence stratigraphic analyses of a Lower 

Cretaceous sedimentary section in Wadi Rahabah, Ras Al-Khaimah. Outcrop analogues for the Kharaib and 

Shuaiba formations in Wadi Rahabah assist in studying reservoir continuity and distribution in Abu Dhabi 

subsurface as well as improving and revising sequence stratigraphic and facies models. New data were 

acquired from geochemical methods to understand the formation, evolution, and chronostratigraphy of 

reservoir facies. The outcrops in Wadi Rahabah expose a carbonate platform setting. The depositional 

environment ranges from brackish lagoon to middle ramp. The carbon isotope values fall in the Barremian-

Aptian range and show a strong correlation with the Cismon core (northern Italy). Two sequence boundaries 

were interpreted: The Lekhwair-Kharaib boundary and the Barremian-Aptian boundary. The Hawar litho-

stratigraphical unit is not developed in Wadi Rahabah and its time-equivalent is a very thin, high energy 

grainstone unit. 

Reconstruction of Palaeoenvironment in the Central Transantarctic Mountains during the Early 

Jurassic 

Asma A Alnaqbi and Aisha Al Suwaidi (Khalifa University, United Arab Emirates) 

 

The Ferrar Large Igneous Province is thought to have been emplaced around ~182 Ma forming a linear belt 

for 3500 km, covering highly vegetated parts of Antarctica, Australia, and Tasmania. Bulk chemical analysis, 

petrographic analysis, and literature-based palaeobotanical collection were accomplished to study the 

influence of the Ferrar volcanism on these areas. Graphic illustration of the Central Transantarctic Mountains 

was constructed using all gathered information and obtained data to visualize the effect of the Ferrar 

Magmatism on these areas (Pre-, syn-, and post-Ferrar magmatism). 
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Structural configuration of the UAE-Oman Mountains frontal fold belt and foreland basin 

Ahmed A. Osman and Mohammed Ali (Khalifa University, United Arab Emirates) 

 

The deep subsurface structural geometries of the frontal fold belt of UAE-Oman Mountains and foreland 

basin are not well understood. Accordingly, the present study used seismic sections and well logs aiming at 

outlining the different stratigraphic units and their structural setting. The study was initiated by tying the wells 

to seismic, then interpreting the faults/horizons. The study area is dissected by thrust and backthrust faults. 

The main thrust fault has a fault-propagation fold, trending NW-SE. It dissects the whole succession. Rapid 

Cenozoic subsidence is noticed from east to west across the Khusub thrust and its southerly extension. Most 

of the subsidence is within the Fars Group, where it shows great thickness variation along the sides of the 

thrust, whereas the Pabdeh Group exhibits less subsidence. The Sumeini sheet is present across the north 

eastern edge of the area, whereas Hawasina nappe covers the eastern central and southern parts. 

Rifting dynamics and margin architecture in Northern Red Sea, Egypt 

Moamen Ali, Alessandro Decarlis and Andrea Ceriani (Khalifa University, United Arab 

Emirates); Marco Ligi (Institute of Marine Science ISMAR, Italy) 

 

The Red Sea is the closest active analog to the rifting and rupturing of continental lithosphere and provides 

an ideal natural setting to study the continental-oceanic rift transition. Currently, the Egyptian margin is one 

of the most potential regions for hydrocarbon exploration. The presence of thick evaporites and halite 

strongly affects the quality of seismic sections and cause challenges for successful exploration. Hence, a 

greater knowledge of sediments distribution of the morpho-structural setting of the margin and evolution of 

the Egyptian margin is therefore necessary. Accordingly, the main aim of the current study is to interpret a 

3D seismic survey in order to analyse the tectonic evolution of the Red Sea, construct thicknesses and depth 

maps of the sedimentary units. Picking and interpolation the base of evaporites will allow to recognize any 

possible closures favorable to the hydrocarbons accumulation and to predict the location of pre-rift reservoirs 

below the salt. 

Ancient Volcanism and Life at The Edge 182 Million Years Ago: The potential of the Bicheno core 

records 

Wahyuningrum Lestari (Khalifa University, United Arab Emirates) 

 

Australia, in addition to South America, South Africa, and Antarctica, was impacted by the Karoo-Ferrar Large 

Igneous Province (LIP), a massive volcanic event that occurred ~182 millions years ago (Myrs). This event led 

to major environmental changes and out gassed copious amounts of CO2 similar to climate-change-driven 

increases today. Cores from Tasmania, Australia (Bicheno 3A and Bicheno 4) provide a window to the past 

and have the potential to examine the influence(s) of the Karoo-Ferrar LIP event by using sedimentological, 

mineralogical, and other special feature analyses. These cores span from 298.9 to 145 Myrs and include the 

Permian, Triassic, and Jurassic sections. Bicheno cores are important as they contain various deposits that can 

reveal the evolution of the regional paleoenvironment and a better understanding of the time and space 

constraints of the Karoo-Ferrar LIP event globally and its associated perturbations to life and their associated 

environments and ecological niches. 
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Sedimentology and chemo-stratigraphic elemental analysis of the Upper Jurassic to lowermost 

Cretaceous carbonate succession at Wadi Haqil (Ras Al Khaimah, United Arab Emirates) 

Fernando Alejandre (Khalifa University, United Arab Emirates) 

 

Upper Jurassic outcrops in Wadi Haqil in the northern Emirate of Ras Al Khaimah offer a continuous 

sedimentological record of carbonate rocks in contrast with time equivalent sequences from the Emirate of 

Abu Dhabi characterized by intercalations of carbonates and evaporites. Belonging to the Musandam 

Formation, these outcrops have a huge potential for high impact paleoenvironmental studies during key 

Mesozoic intervals such as the not so well defined J-K boundary. This paper summarizes the sedimentology 

of an Upper Jurassic-Lower Cretaceous carbonate rock sequence at high resolution coupled with X-Ray 

fluorescence elemental analysis in order to accurately understand the temporal evolution of the local 

sedimentary system and the changes in the environmental conditions of deposition based on evidences of 

rise and falls in sea levels and the rock's siliciclastic influx. 

 

 

EPS-E3: Electrical & Electronic Engineering  

 Chair: Ahmed Yassin (Khalifa University, United Arab Emirates) 

Monitoring Date Farms Using Drones: Wireless Charging Strategy 

Ahmed O Alsuwaidi, Saif Almansouri, Khalid Alharmoodi and Lutfi Albasha (American University of 

Sharjah, United Arab Emirates); Khaled Obaideen (SEGi University, Malaysia) 

 

In this paper a wireless charging drone was built and designed its charging pad for use in farming. The system 

will be designed to monitor the palms on the farm and record data on the crops yields and health by using 

photography or other sensors. The main aim of the system is to maximize crop yields and achieve the 

sustainable development goals (SDGs). Furthermore, the charging pads will be deployed throughout the farm 

in order for the drone to land whenever required to charge the battery during flight missions in order to 

increase their monitoring capabilities. Inductive coupling wireless charging is used for the transmitter and 

receiver of the circuit where the receiver coil is connected to the drone and the transmitter coil is attached to 

the pad, which receives power from an energy source. 

Circuit modelling of electrolyte and electrode-electrolyte impedance 

Nurym Noyanbayev, Ashwin Manjunath and Noureddine Harid (Khalifa University, United Arab 

Emirates) 

 

Appropriate design of grounding of electrical power systems plays a crucial role in the protection of human 

life and electrical installations. One of the important aspects for grounding design is proper measurement of 

the impedance of the ground electrode system. The soil parameters, including electrical conductivity and 

permittivity exhibit a non-linear dependance on frequency. A single salt Na2SO4 electrolyte was used to 

emulate soil as conduction in soil predominantly occurs in multi-electrolyte. The complex impedance for two-

terminal measurement consists of "bulk" (sample under the test) and electrode-electrolyte interface (EEI) 

impedances. Two-terminal electrochemical impedance spectroscopy measurements are conducted for the 

frequency range between 10 mHz to 2 MHz using Na2SO4 solutions with concentrations of 0.01 mM and 

0.05 mM using stainless steel electrode. The circuit model of the electrolyte with EEI behavior is presented 

for a given frequency range. The circuit model shows a good agreement with measured impedance data. 
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Comparison of Control Strategies of Multi terminal High Voltage DC Transmission System Using 

Small Signal Modeling 

Biyadgie Ayalew and Mohamed Shawky El Moursi (Khalifa University, United Arab Emirates) 

 

In this paper, control strategies of multi-terminal high voltage dc transmission systems are compared focusing 

on their transient performance. After developing the small-signal model of the systems, the eigenvalue 

analysis method is used for comparison. Different operating conditions and parameter sizes are considered 

in the study. It is found that dc voltage droop control has a more stable operation than the master-slave 

control strategy over a wide range of operations. 

Carbon Nanotube Electrode in MIM devices 

Ahmed Yassin, Lina Tizani and Baker Mohammad (Khalifa University, United Arab Emirates); Mohd 

Rezeq (Khalifa University of Science, Technology and Research, United Arab Emirates) 

 

Terahertz rectification has been a heavily investigated subject due to its utility in communication and energy 

harvesting potential. MIM diodes have been at the frontier terahertz rectification. As more and more materials 

are investigated to enhance MIM diodes performance, the unique electrical properties of carbon nanotubes 

coupled with its size makes it a possible candidate for micro and nanoscale devices such as MIM diodes. In 

this paper, the diode-like properties of single walled carbon nanotubes atop a metallic substrate with a thin 

native oxide layer in between are reported. 

Modeling and experimental assessment of three sources WPT for indoor trails 

Hamda Ismaiel, Lutfi Albasha, Mahra Al Zaabi, Mariam Alshamsi and Hasan Mir (American 

University of Sharjah, United Arab Emirates) 

 

The purpose of this paper is to investigate the wireless transmission of power in an indoor environment using 

multiple transmitters. The project involves a MATLAB and ADS simulation of an indoor room with 4 horn 

antennae transmitting power at a frequency of 2.45 GHz and a power of 13 dBm. This power distribution 

profile is then compared to the profile obtained from a lab experiment using the same setup. The results 

indicate that the profile is highly dependent on the location of the transmitters as well as the occurrence of 

constructive and destructive interference. These are useful in the development of large-scale indoor wireless 

power transfer systems as they facilitate the concentration of power in a particular location where a device 

can be located. 

Design of MRFT-Based Auto-Tuning Rules for Standalone DC-AC Converters 

Zheng Zhang, Ahmed Shehada, Balanthi Beig and Igor Boiko (Khalifa University, United Arab 

Emirates) 

 

This paper presents a non-parametric tuning rule design using the modified-relay feedback test (MRFT) for 

the DC-AC converters. The auto-tuning guarantees a specified phase margin for the system. PID controller 

parameters are calculated using the tuning rules derived from a numerical optimization process. Performance 

of the auto-tuned controller is studied by simulation, and is compared to the response of an optimal but 

non-auto-tuned controller. 
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Using Machine Learning to Predict Generator Coherency for Wide Area Damping Control 

Abdula Fawzy Saleem (Khalifa University, United Arab Emirates); Davor Svetinovic (Khalifa 

University of Science and Technology, United Arab Emirates); Mohamed Shawky El Moursi (Khalifa 

University, United Arab Emirates) 

 

This paper introduces a new approach to identify generator coherency for the use of damping control of inter 

area modes of oscillations in power systems. The low frequency oscillations become present after any type 

of disturbances in the network which is due to the imbalance in electrical and mechanical torque in the 

machines. This consequently limits the capabilities of the network to transmit power as well as degrade the 

stability of the grid. This paper proposes to use the concept of enhanced generator coherency identification 

using machine learning to aid the damping control of such oscillations using the MPC algorithm for the wide-

area damping control (WADC). 

Hampel Filter for Photovoltaic Power Smoothing 

Ammar Atif Ibrahim and Mohamed Shawky El Moursi (Khalifa University, United Arab 

Emirates); Ehab El-Saadany and Tarek EL-Fouly (Khalifa University of Science and Technology, 

United Arab Emirates); Khalifa Hassan Al Hosani (Khalifa University, United Arab Emirates) 

 

The switch to renewable energy (RE) resources is dramatically rising in a bid to reduce the emission of 

greenhouse gasses. However, excessive penetration from renewable energy resources like solar and wind 

farms leads to problems in the grid as they are intermittent and characterized by chaotic behavior. Connecting 

energy storage systems and smoothing filters with RE resources can help to smooth out the power 

fluctuations. This paper solves the problems of the conventional smoothing techniques like low pass filter 

(LPF) and moving average (MA) as they generate charging power to the battery system in clear days which 

leads to battery overworking. The problem is solved by introducing moving median (MM) and Hampel 

filtering (HF). The simulated results show a good smoothing performance and less battery charge comparing 

to the classical methods. 

 

 

EPS-F3: Industrial Engineering  

 Chair: Hala Bermamet (Khalifa University, United Arab Emirates) 

Seat Comfort Analyses Based on Motion Capture of Human Posture 

Hala Bermamet (Khalifa University, United Arab Emirates); Saed Amer and Mecit Can Emre 

Simsekler (Khalifa University of Science and Technology, United Arab Emirates) 

 

The need for comfortable seats rises as individuals spend more time sitting to perform various activities, 

including the attendance of long flights. This study proposes a system that evaluates seat comfort at early 

design stages without the need for physical prototyping by integrating pressure mapping, motion capture, 

and modeling using Computer Aided Design (CAD) and Jack software. The system shall also help in setting 

the base of the most optimum comfort in a seat that can also be contained in an aircraft while allowing for a 

greater passenger capacity. 
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Ice Thermal Energy Storage System effectiveness to sustain AC consumption in Buildings 

Nouf Khaled Alammari (Khalifa University, United Arab Emirates) 

 

Air Conditioning (AC) system is indeed the most demanded power especially in the Middle East. The research 

is concentrated on having the Ice Thermal Energy Storage System (ITESS) as an efficient cooling system to 

sustain the load which can be operated by Solar Photovoltaic (PV). ITESS can make ice to build and store 

cooling during daytime and consume the ice at night time when there is no source of solar energy. The 

research starts by the analysis of electricity consumption for a building in Abu Dhabi City. Moreover, an 

economical study comparison between air-cooled chillers, water-cooled chillers (district cooling), and air-

cooled chillers retrofitted with ice thermal storage are done to evaluate the systems. The literature reviews 

along with the data show that AC-ITES is sustainable, environmental, and cost-effective with few drawbacks; 

hence, can be used by residential or commercial buildings. 

Towards Zero CO2 Emissions Fossil Fuel Power Plants 

Dalal Almansoori (Khalifa University, United Arab Emirates) 

 

Carbon Capture and storage from fossil fuel power plants has gained the attention of scientists. A post-

combustion CO2 capture has been conducted using ASPEN Plus V10 software based on amine absorption 

/desorption from natural gas combined cycle power plant. This optimization aimed to investigate the required 

solvent flowrate, required thermal energy and the economic analysis for 90% capture rate of the CO2 in the 

first case and 99% in the second case using monoethanolamine (MEA) as a solvent. The obtained results 

showed that increasing the capture rate from 90% to 99% causes an increase in the solvent flow rate by 12%. 

Also, the increase in the capture rate causes an increase in the capital expenditures (CAPEX) by 7%. The 

obtained results showed an increase of less than 15% in most of the parameters which are feasible to capture 

99% of the CO2 at a reasonable energy cost. 

Modeling the supply chain of critical materials used in li-ion batteries 

AlMoatasem Al hashmi (Khalifa University, United Arab Emirates) 

 

The emerging use of electric vehicles running on Lithium-ion batteries (LIB) is growing. This development is 

primarily a response to mitigate environmental challenges such as climate change, where there is a clear 

global agenda for achieving net-zero carbon emissions in the future. One of the challenges in achieving future 

net-zero carbon emissions relates to the supply chain of raw materials used in the production of clean energy 

technologies.The challenge is to maintain the demand and supply of the clean energy market for these 

materials to sustain the production of technologies such as light-duty vehicles and portable devices. LIB's 

primary materials used to improve its performance and cost are cobalt, lithium, nickel, graphite, manganese, 

and aluminum. The rapid growth in electric vehicles and energy storage sectors amplified the global demand 

for manufacturing LIB.Recycling could play an essential role in reducing primary raw materials demand until 

2040. 

 

 

 

 

 

 



 
 

 
 

80 

Crowd Shipping for Last Mile Delivery 

Mumtaz Ummar (Khalifa University, United Arab Emirates) 

 

E-commerce sales have risen across the world and further accelerated by the pandemic to currently achieve 

levels it was not expected to reach until 2022. This increase has prompted companies to look for cost-friendly 

alternatives to tackle the 'last-mile delivery challenge. This work aims to solve the last-mile problem by using 

location-based crowdsourcing where individuals would compete to deliver packages in exchange for 

monetary compensation as a detour on their original driving route. Existing solutions have heightened 

environmental cost as crowdsourced workers often take long detours as opposed to optimal routes taken by 

delivery trucks leading to more fuel consumption and pollution. Additionally, the solutions offer inadequate 

compensation for workers and are catered to small-scale data and thus perform poorly when the number of 

tasks increases. Some challenges faced would include identifying the necessary parameters, optimizing the 

matching algorithm, and selecting a routing algorithm pertaining to the pickup delivery problem. 

Integration of Demand Management in the Cement Industry 

Nouf Almazrouei (Khalifa University, United Arab Emirates) 

 

Nowadays, in order to tackle climate change issue, governments seek to integrate as much renewable energy 

as possible. For large industrial energy users such as cement, they require large amount of energy. So it's 

important to think about ways to integrate renewable energy from these industries. This paper investigates 

cement industries to find ways to reduce CO2 emissions from cement production process. This work 

represents a methodology for mapping energy requirements and optimizing renewable electricity 

integration. 

Framework of Factors and Sub-Factors that Influence Leadership Cost 

Shaima Al Naqbi (Sharjah University, United Arab Emirates); Saeed Abayed Al Ali and Ranya 

Rashid Alsalami (University of Sharjah, United Arab Emirates) 

 

The need to design an appropriate framework that includes the most important factors affecting leadership 

by a leader is important to obtaining the desired goals. The design of the framework of "Leadership Cost" 

depends on several basic factors, including change, organization culture, experience, commitment, 

innovation, quality. This paper explores in detail the literature on factors that may help in designing a 

framework for measuring the leader's value and the extent of its importance in leadership and the sub-factors 

related to each factor. The paper analyzes various factors from previous literature related to the same topic 

and then suggests a framework for the most important of these major factors and their explanations. 

Furthermore, it discusses leadership from a point of view that may help the organization along with its people 

to reach its full potential and maximize its success. As well as raising the level of leadership and institutional 

work. 

Evaluation of Remanufacturing of Lithium-ion Batteries from Electric Vehicles in the UAE 

Rawdha Naji Almahri (Khalifa University of Science and Technology, United Arab Emirates) 

 

Most electric cars nowadays have lithium-ion batteries (LIBs) as a power supply [1]. LIBs play a big role in 

sustainability if they are used as a renewable energy source to reduce the global warming effects that come 

from the traditional transportation methods [2][3]. Moreover, EVs will play a major role in the transportation 

sector in the UAE in the upcoming years, consequently, recycling is essential. However, there are no LIB 

recycling plants in the UAE, and the environmental and economic impacts of having such a plant are still 

vague. Another problem is that in the UAE, there are no studies that show the LIBs future trends, forecasts, 

and the challenges of having a LIB recycling market. Therefore, the goal of this study is to provide technical 

supporting materials to policymakers in the UAE and information to consider making a new LIB recycling 

plant for the UAE. 
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EPS-G3: Materials Science & Engineering  

 Chair: Aseel Hussien (Khalifa University, United Arab Emirates) 

A Three-step Fabrication Method for rGO Structures from Stereolithography-Based Templates 

Edgar B Mejia (Khalifa University, United Arab Emirates); Kin Liao (Aerospace Engineering, United 

Arab Emirates) 

 

A simple but yet effective fabrication method for reduced graphene oxide 3D structures was developed using 

template-directed technique. This method, based on dip-coating, was achieved by selecting the most optimal 

solvent through contact angle testing. Furthermore, the temperature for thermal reduction and thermal 

etching was determined through thermogravimetric analysis, and its efficacy was verified by X-ray 

diffractometer. Finally, scanning electron microscopy was utilized to study the morphology of the obtained 

free-standing TPMS structure. 

Development of 3D antenna structures as a radar absorbing material fabricated by 3D printing 

process 

Mariam Siddiq Mansouri (Khalifa University & ADEC, United Arab Emirates) 

 

Radar is a sensitive detection tool. Since its development, methods for reducing microwave reflections have 

been explored to improve the stealth technology. One of the methods for reducing radar reflection is coating 

the aircrafts by radar absorbing metamaterial. This research studys the radar absorption properties of a 

metamaterial which consists of a three dimensional structures printed with a polymer honey comb tilted 

structure coated by three layers of radar absorbing materials. The effect of the honeycomb with the 

geometrical parameters and tilted angle) on radar absorption properties will be simulated using COMSOL. 

Subsequently, the optimum structure will be fabricated using three printer technology. Then the optimized 

honeycomb structure of the three radar absorbing materials coated layers will be finalized by simulation using 

COMSOL. Finally, a free space measurement method integrated with vector network analyzer will be used to 

measure the electromagnetic properties of the optimum three layer coated-honey comb structure. 

Catalytic performance of tri-valent dopant (M: La and Sm) in the 5wt. % Ni/Ce-M-Cu-O catalyst for 

DRM 

Aseel Hussien (Khalifa University, United Arab Emirates) 

 

This work presents the effect of aliovalent dopants (La and Sm) on the supported Ni catalysts towards the dry 

reforming of methane (DRM) reaction. XRD and Raman were used to characterize the microstructure of the 

catalysts. Both dopants resulted in a cubic fluorite structure and increased concentration of the oxygen 

vacancies by introducing defects in the ceria lattice. The catalytic studies towards DRM showed that both 

catalysts had good conversion rates (c.a. 80%) and H2/CO close to unity after 12h of DRM. However, the La-

doped catalyst exhibited enhanced carbon inhibition compared to Sm-doped catalyst. 

Mechanical behavior of modified re-entrant honeycomb under compression 

Omar Abdulhadi Al Osman (American University of Sharjah, United Arab Emirates) 

 

This work explores the non-linear elastic behavior in a novel modified auxetic honeycomb structure. The 

current study focuses on experimental and numerical simulations to predict the elastic behavior of the 

structure. The phenomenon of non-linear elasticity in the proposed structure is achieved through the 

interaction of the internal surfaces upon compressive loading. Experimental and numerical validation are 

performed on a 2x2 cell auxetic structure made by FDM 3D printing. 

 

 



 
 

 
 

82 

 

Fabrication of Carbon Nanomaterials based Buckypapers 

Aoun Hussnain (Khalifa University, United Arab Emirates); Khalid Askar (Khalifa University of 

Science and Technology, United Arab Emirates); Rashid Abu Al-Rub (Khalifa University-ADAM 

Center, United Arab Emirates) 

A lot of research has been carried out on fabricating carbon nanotubes (CNTs) based buckypapers (or sheets, 

mats) by using different techniques and to explore the potential applications of these buckypapers. The most 

common technique is the membrane-based vacuum filtration method, which is generally slow. Another faster 

technique that has been advocated recently is based on tape-casting. In this paper, we compare the quality 

and multifunctional properties of CNT-based buckypapers that are fabricated based on both vacuum filtration 

and tape-casting methods. Novel types of multi-walled CNTs, provided by Lockheed Martin Company, are 

used in manufacturing the buckypapers. 

Optimizing parameters for the deposition of CoCrNi medium entropy alloy thin films by magnetron 

sputtering 

Omer Fathalrahman Mohamed, Mehmet Egilmez and Wael Abuzaid (American University of 

Sharjah, United Arab Emirates) 

 

This work considers the equiatomic CoCrNi alloy, a recent multi-principal element alloy (MPEA), which in bulk 

form, has shown superior mechanical properties, excellent oxidation, and corrosion resistance. Such a 

combination of desirable characteristics motivates further research into the potential use of CoCrNi in thin-

film form for challenging applications. This study aims to grow and optimize the deposition parameters of 

CoCrNi thin films. The CoCrNi medium entropy alloy thin films were deposited onto silicon oxide substrates 

by DC magnetron sputtering at different temperatures and pressures using a pre-alloyed target. Scanning 

electron microscopy (SEM) and energy dispersive spectroscopy (EDS) were used to study the surface 

morphology and chemical composition of the films, respectively. The crystal structure was detected by X-ray 

diffraction (XRD). Furthermore, confocal microscopy was used for surface topography characterizations. This 

study provides new insight into the preparation of MPEA thin films which hold significant potential for future 

applications. 

Evaluation of fatigue performance of materials using innovative fatigue testing system 

Amina Almarri, Shafaa Al-Maqdi, Eiman Alkaabi, Mariam Alhammadi, Meera 

Alkaabi and Nizamudeen Cherupurakal (United Arab Emirates University, United Arab 

Emirates); Abdel-Hamid Ismail Mourad (Unietd Arab Emirates University, United Arab Emirates) 

 

Fatigue is a failure that is initiated by a crack from an applied cyclic load led to a sudden fracture; time is a 

key factor that determines failure. It occurs under the static strength of the material, which is the stress that 

a material can withstand before it enters the plastic deformation or failure under static load. In various 

structural applications, the fiber-reinforced plastic composites used widely due to their high specific strength 

and stiffness, to withstand constant and variable amplitude fatigue loads in service. Hence, fatigue durability 

and high fracture toughness of the composite material are equally important as for metals. A simple fatigue 

testing system has designed and constructed in our lab that can test the cyclic loading behavior of the 

prepared composites. The machine can test composite and polymeric samples subjected to completely 

reversed and fluctuating fatigue loads. The S-N curve of the tested material is determined. 
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Effect of printing pattern and infill density on the stability of 4D printed structures under heat 

exposure 

Mohammad Yousuf and Wael Abuzaid (American University of Sharjah, United Arab Emirates) 

 

Fusion Deposition Modeling (FDM) 3D printing is proven to be an effective, accurate and low cost method of 

manufacturing where complex structures and assemblies were made easily. Mostly, products of conventional 

3D printing exhibit rather rigid structures with fixed set of properties. This issue is addressed by introducing 

Four-Dimensional Printing (4D printing) through the use of time-active metamaterials such as the heat-

activated Shape Memory Polymers (SMP). It has been previously found that 4D printed structures suffer 

significant shape distortion when subjected to heat for the first time (shrinkage phenomenon). Knowing that 

conventional 3D printing parameters such as deposition pattern and infill density play an important role in 

deciding the mechanical properties of the 3D printed structures, this current work investigates the effect of 

different deposition patterns and infill densities on the shrinkage behavior, as well as the mechanical 

properties, of SMP 4D printed structures. 

 

 

EPS-H3: Mechanical Engineering  

 Chair: Fahad N Alotaibi (Khalifa University, United Arab Emirates) 

Photothermal Membrane Distillation with Micro-3D Printed Multifuctional Spacer 

Abdul-Rahman Khrbtli (Khalifa University of Science and Technology, United Arab 

Emirates); Hongxia Li (Khalifa University, United Arab Emirates); Afra S. Alketbi and Alaa 

Shaheen (Khalifa University of Science and Technology, United Arab Emirates); Faisal A 

AlMarzooqi (Khalifa University & Masdar Institute, United Arab Emirates); Tiejun Zhang (Khalifa 

University, United Arab Emirates) 

 

In this work, micro-3D printing is applied to fabricate light absorbing feed spacers for air gap membrane 

distillation (AGMD) application. Triply periodic minimal surface (TPMS) structure is selected as the spacer 

model, and graphene oxide (GO) coating is applied on the 3D printed spacer to harvest solar energy more 

effectively. UV-visible light characterization of coated and uncoated spacers is conducted, and their impact 

on solar AGMD is also evaluated with permeate flux measurements. 

Inverse Problems in Radiative Transfer with Neural Networks 

Wenjun Jiang and Sunil Kumar (New York University Abu Dhabi, United Arab Emirates) 

 

Many applications in biomedical and terrestrial imaging require solutions of inverse radiative transfer 

problems for detection and image reconstruction. However, the inverse problems in radiative transfer are 

nonlinear, ill-posed, and underdetermined imaging problems. Solving such problems is difficult and very time 

intensive, and achieving good accuracy is challenging. In this study a machine learning method with neural 

networks is proposed to solve the inverse problem of the Diffuse Optical Tomography (DOT) medical imaging 

modality. The neural network model is trained to recover the location and size parameters of a single inclusion 

in a specific geometry. Preliminary results indicate that the neural network model can accurately recover the 

targeted parameters for inclusions that are larger than a certain size, thus validating the proof-of-concept. 
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Forces acting on a microparticle in a microchannel subjected to acoustic radiation force 

Fatima Ali Alshehhi (Khalifa University, United Arab Emirates) 

 

Simulating particles behavior in microchannel considered to be an important and useful in many microfluidic 

applications that researchers try to understand, e.g. separation of cancer cells from blood. A dynamic behavior 

of polystyrene particle in water is described in this paper. Theoretical analysis of forces acting on particles is 

conducted. Newton's equation of motion is used to describe the trajectory of the particles. The governing 

equations are solved using fourth order of Runga-Kutta method. The particles assumed to be at rest at the 

inlet of the channel. Standing surface acoustic waves are applied to align the particles at the center of channel. 

The most effective forces are found to be drag force and the acoustic radiation force. The larger particle will 

move faster towards the centerline. The effect of added mass force, basset force, and Brownian motion are 

assumed to be very small and neglected for this case. 

Surface Acoustic Wave Mixing in Microchannels for Nanoparticle Synthesis 

Abdulrahman Agha (Khalifa University, United Arab Emirates) 

 

Nanoparticles have become a prominent topic in the medical field over the past several decades because of 

their similarity in scale with biological systems and the increased controllability over drug release and dosage 

in drug delivery applications. Nanoparticle material can be tuned depending on the type of application. For 

example, gold nanoparticles are used in cancer diagnosis and lipid nanoparticles drug delivery. Traditional 

synthesis of nanoparticles results in particles with high size non-uniformity. Utilizing microfluidic channels for 

nanoparticle generation overcomes traditional methods by its high flow controllability and microscale. 

Flux and Temperature Measurement of a Commercial Parabolic Dish-Stirling Engine 

Maryam Ahmed Alansaari and Nicolas Calvet (Khalifa University, United Arab Emirates) 

 

The cost of renewable energy, especially solar energy is constantly reducing, hence, encouraging more solar 

energy projects to develop, specifically in the United Arab Emirates. CSP systems such as parabolic dish can 

be used to produce the high temperatures required for these systems. This work will focus on studying and 

analysing a commercial parabolic dish developed by a Swedish company called Azelio. An optical model is 

created using a commercial software called TracePro which is used simulate how the dish system concentrates 

solar energy in a perfect environment. In addition, two experimental setups have been developed to measure 

the temperature and the flux of the dish system. The results obtained from the flux measurement setup 

validated the optical model. The maximum flux obtained by the optical model was 163 kW/m2 and the 

maximum flux obtained from the experiment was 155 kW/m2 and this resulted in a 5% loss. 

Phenomenology comparison of NH3 and CH4 non-premixed laminar flames by computational tool 

Wenkai Yang, Ashraf N. Al-Khateeb and Dimitrios Kyritsis (Khalifa University, United Arab 

Emirates) 

 

In this research work, Non-premixed, counterflow, NH3-oxygen and CH4-oxygen flames with same 

momentum were studied in 3 various cases and a computational tool for the study of these flames was 

developed in a computer program and verified with grid independence study and with previous computations 

of the same flame. It was shown that NH3 flames has lower temperature and narrower high temperature area 

compare to CH4 flames in all studied cases as NH3 flame seems to be a heat-releasing sheet with minimal 

effect on the velocity profile. As flames transition from strainless to strained, flames achieve higher 

temperature while high temperature areas shrink, especially for NH3 flames which is due to the limited heat 

release from NH3 oxidization. The fact that maximum temperature increases with imposed strain is of course 

not expected for "near-equilibrium" flames and deserves serious consideration. 
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Impact of Hydrogen-Bonding on Dynamics of Ionic Liquid-Water Interface 

Lin Yuan (Khalifa University of Science and Technology, United Arab Emirates); Aikifa Raza (Khalifa 

University of Science and Technology, Abu Dhabi, UAE, United Arab Emirates); Hongxia Li (Khalifa 

University, United Arab Emirates); Qiangshun Guan (Khalifa University of Science and Technology, 

United Arab Emirates); Tiejun Zhang (Khalifa University, United Arab Emirates) 

 

Ionic liquids (ILs) offer a wide range of promising applications in condensation, oil-water separation and Li-

ion batteries owing to their unique physicochemical properties. Here, we reveal the role of hydrogen-bonding 

in IL-water interfacial interactions based on ab-initio molecular dynamics (AIMD) simulation. Stronger 

hydrogen bonding between water and [BF4]- ion of [BMIm][BF4] renders water molecules move faster than 

that at water-[BMIm][Tf2N] interface. This finding also provides indirect explanation of hydrophobicity of 

[BMIm][Tf2N], which is popular in phase change and multiphase systems. 

CFD Modeling of Dry Methane Reforming in a Packed-Bed Reactor using MP-PIC Approach 

Fahad N Alotaibi (Khalifa University, UAE); Abdallah Sofiane Berrouk (Khalifa University & SAN 

Campus, United Arab Emirates) 

 

In this paper, we modeled computationally dry methane reforming (DRM) process in an industrial scale 

packed bed using multi-phase particle in cell (MP-PIC) approach via implementing reaction kinetics of 

Rhodium catalyst. We provide a lumping scheme of detailed surface reaction mechanism for the system in 

order to be treated as a black-box. Our simulated results not only shows that this system significantly 

improves in utilization greenhouse gases (GHG) area in the industry by replacing the conventionally used 

steam reformation of methane (SRM), but also verify theoretical analysis. We thus believe that the proposed 

system can be a good framework for fluidized bed reactor simulation in future work. 

 

CHS 4: Immunology, Parasitology & Pharmacology  

 Chair: Ameera Abu Qiyas (University of Sharjah, United Arab Emirates) 

Rabbit model to delineate the dynamics of EBV infection 

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. 

Unfortunately, several aspects of the EBV biology remain poorly understood, due to the lack of a suitable 

animal model. We have shown that healthy rabbits are susceptible to EBV infection and the virus establishes 

a pattern of latent infection typically seen in humans. We observed that, immunosuppression of animals at 

the time of primary infection with EBV causes severe infection with gross pathology evident within two weeks 

of infection. EBV infected animals express various lytic and latent proteins. Taken together, these findings 

show that our rabbit model is not only suitable for studying the biology of EBV, but more importantly, it 

closely recapitulates EBV infection in humans. We use this novel animal model to address the dynamics of 

EBV infection which could not be previously addressed in an in vivo system. 

 

 

 



 
 

 
 

86 

 

The Fate of NK92 Cells Post their Lysis of Colorectal Cancer Cells 

Bariaa Khalil, Manju Nidagodu Jayakumar, Jibran Sualeh Muhammad and Azzam 

Maghazachi (University of Sharjah, United Arab Emirates); Noha M. Elemam (University of Sharjah 

& College of Medicine, Sharjah Institute for Medical Research, United Arab Emirates) 

 

Clinical trials have shown that natural killer (NK) cells possess potent effects against solid and blood 

malignancies. NK92, an immortal human NK cell line derived from a non-hodgkin lymphoma patient, is one 

of the most important sources of NK cell used in adoptive cell therapy. The ability to easily expand these cells, 

make them highly attractive for immunocytotherapy. However, the fate of NK92 cells post killing tumor cells 

is not well investigated. Here we sought to investigate the fate of NK92 cells post their killing of the colorectal 

cancer cell line, HCT116. Defining the type of cell death of NK92 cells following their anti-tumor activity will 

provide impetus to their utilization in immunotherapy of cancer, and will aid in finding methods to harness 

these cells for greater efficacy. 

Molecular identification of Actinomycetes isolated from UAE Desert and their antimicrobial activity 

against ESKAPE pathogens 

Mohamed Hassan Alhosani, Ashna Sulaiman and Mohamad Hamad (University of Sharjah, United 

Arab Emirates) 

 

One of the greatest concerns among threats to public health worldwide is antimicrobial resistance (AR). The 

ESKAPE pathogens (Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter 

baumannii, Pseudomonas aeruginosa, and Enterobacter species) are a leading cause of nosocomial infections 

worldwide. Most of these pathogens are multidrug resistant, making them very difficult to manage and treat. 

Actinomycetes, particularly the genus Streptomyces are an exceptional source of antibiotics. In this study we 

perform molecular characterization of 37 isolated Actinomycetes isolated from extreme Sharjah desert, UAE. 

Using DNA sequencing of the 16S-rRNA gene these isolates were identified. 24 of the isolates were found to 

belong to the genus Streptomyces while the remaining 13 were Rare Actinomycetes. Using cross streak 

method, we identified 12 strains that exhibited antimicrobial activity against at least 1 member of the ESKAPE 

pathogens. 

Impact of P. falciparum infection on serum metabolome during Plasmodium falciparum malaria 

Wael Abdrabou (Saadiyat Island & New York University Abu Dhabi, United Arab Emirates) 

 

Host responses in P. falciparum malaria vary between individuals and ethnic groups through poorly 

understood mechanisms. During the blood-stage malaria, P. falciparum engages with the host in exchanging 

metabolites, resulting in major perturbations that impact the host response and parasite proliferation. Here 

we combine the power of prospective sampling and integrative analysis of global in vivo metabolomic and 

transcriptomic data to investigate the impact of infection on African children. Using integrative multi-omics 

data analysis, we identify major perturbations in lipid metabolism during infection implicating the 

metabolome in mechanisms behind immune avoidance strategies in malaria. 
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Significant alteration in the metabolism and immunity of peripheral blood monocyte-derived 

macrophages to residual SARS-CoV-2 proteins 

Ameera Abu Qiyas, Salam Dakalbab, Ahmad Shaban, Dana Salahat, Mohamed 

Madkour and Sameh Ssm Soliman (University of Sharjah, United Arab Emirates); Mohammad G 

Mohammad (University of Sharjah & Faculty of Health Sciences, United Arab Emirates) 

 

Insight into the metabolic changes elicited through residual SARS-CoV-2 proteins is important and yet to be 

determined. Here we show that treatment of human peripheral blood monocyte-derived macrophages with 

SARS-CoV-2 peptides induced concentration-dependent proliferation of macrophages and alterations in 

their metabolomic and phenotypic profiles. Our current findings provide important insight into the effects of 

SARS-CoV-2 residual proteins 

Microbial communities associated with the camel tick, Hyalomma dromedarii: 16S rRNA gene-based 

analysis 

Nighat Perveen (United Arab Emirates University, United Arab Emirates); Sabir Muzaffar (College 

of Science, United Arab Emirates); Ranjit Vijayan (UAEU, United Arab Emirates); Mohammad Al-

Deeb (United Arab Emirates University, United Arab Emirates) 

 

Hyalomma dromedarii is an important blood-feeding ectoparasite that affects the health of camels. We 

assessed the profile of bacterial communities associated with H. dromedarii collected from camels in the 

eastern part of the UAE in 2010 and 2019. A total of 100 partially engorged female ticks were taken from tick 

samples collected from camels (n = 100; 50/year) and subjected to DNA extraction and sequencing. The 16S 

rRNA gene was amplified from genomic DNA and sequenced using Illumina MiSeq platform to elucidate the 

bacterial communities. Principle Coordinates Analysis (PCoA) was conducted to determine patterns of 

diversity in bacterial communities. 

Associated risk of Blastocystis infection in gastrointestinal tract cancer 

Lena Labania, Hajar Alktifan, Maryam Alktifan, Suad Ajab, Marie Olanda, Sumaya Zoughbor, Abrar 

Hassan, Shaikha Alnuaimi and Zakeya Al Rasbi (UAE University, United Arab Emirates) 

 

Blastocystis is an intestinal protozoan with undeceive pathogenicity. According to the CDC, 9 subtypes were 

identified. Between chronic diseases and Blastocystis infection, there is a clear but not well-understood 

relationship. This study aims to assess the possible association between Blastocystis infection and Colorectal 

cancer (CRC) condition amongst cancer patients compared to healthy control. Three groups were recruited: 

CRC patients, patients with cancers outside the gastrointestinal tract (COGT), and cancer-free participants. 

Participants consented to provide a fresh stool sample. Fecal specimens underwent microscopy and molecular 

analysis to identify any macro or micro-intestinal parasites. Xenic culture of samples was also used to confirm 

the subtyping of Blastocystis. According to the preliminary data, the prevalence of Blastocystis was twice the 

prevalence of Blastocystis infection in healthy individuals. However, CRC patients showed lower Blastocystis 

infection compared to COGT. Prevalence of sub-type I of Blastocystis was the most common among all 

participants. 
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Sphingolipidomics analysis of doxorubicin-resistant MCF-7 cells 

Ola Shammout (University of Sharjah, United Arab Emirates) 

 

Studies have demonstrated the association between the alteration in cellular sphingolipids (SPLs) and the 

development of drug resistance in human cancers. To investigate the role of SPLs in doxorubicin (dox)-

resistant MCF-7 cells, a sphingolipidomics analysis associated with gene expression analysis were conducted. 

The data obtained revealed that SPLs were clustered into two groups differentiating parental from dox-

resistant cells. Eight SPLs were significantly altered in response to dox-resistance. This study is the first to 

conclusively ascertain the involvement of SPLs dysregulation in doxorubicin resistance in MCF-7 cells. SPLs 

metabolism in dox-resistant MCF-7 cells was associated downregulation of ceramides and increase in 

sphingomyelin. Gene expression analysis has revealed that dox-resistant cells tend to escape from the Cer-

related apoptosis by activation of SM-Cer and GluCer-LacCer-ganglioside. 

 

 

 

EPS-A4: Civil Engineering  

 Chair: Arwa Abdulmawjood (Khalifa University of Science and Technology, United Arab Emirates) 

Development of an AI-based Smart Construction Safety Inspection Protocol 

Mohammad Z Shanti (Khalifa University of Science and Technology, United Arab Emirates) 

 

This research addresses a novel technique to monitor safety of workers at height using artificially trained 

drones. A CNN deep learning model will be used to detect the personal fall arrest system (PFAS) components 

including the safety harness, lifeline, and the safety helmet. The model then will be implemented in one of 

Abu Dhabi's construction sites to test the accuracy and efficiency of the developed model. 

Effects of sea level rise induced land use changes on traffic congestion 

Ilia Papakonstantinou (New York University Abu Dhabi, United Arab Emirates); Alain Tcheukam 

Siwe (NYU Abu Dhabi, United Arab Emirates); Samer Madanat (New York University Abu Dhabi, 

United Arab Emirates) 

 

This research investigates how land use changes due to sea level rise (SLR) may affect traffic network 

congestion and how preventive protection measures against SLR can significantly improve transportation 

network performance and possibly be cost effective. We use the San Francisco Bay Area shoreline, under a 

one-meter SLR, as a case study, and evaluate the results with different metrics: the number of commuters 

that are not able to execute their trip, and the Vehicle Hours Traveled increase. Our model considers both 

hydrodynamic and traffic effects. The results show that the relocation of commercial and residential buildings 

from inundated to dry areas will increase congestion levels, while preventive protection of the shoreline leads 

to lower levels of traffic congestion. Finally, we discuss other possible costs related to the absence of levee 

protection that should be evaluated by policy makers before developing SLR adaptation strategies. 
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Protection Planning against Sea-Level Rise: a Computationally Feasible Approach 

Daniel Sierra (New York University, United Arab Emirates); Samer Madanat (New York University 

Abu Dhabi, United Arab Emirates) 

 

As planners devise the most effective sea wall protection strategy on coastal cities to protect against sea level 

rise, they may face a large number of possible combinations, which are computationally infeasible to simulate. 

This paper presents a Genetic Algorithm (GA) that explores the full range of protection scenarios with a 

guided search. This GA varies levee length increments and mutation probabilities aiming to maximize benefits 

in terms of travel time savings. The benefits for this research were generated semi-randomly within a logical 

range obtained from the results of previous research. The performance of each algorithm with its sets of 

parameters was evaluated against a Pareto frontier obtained from the generated benefits. The results show 

a good performance while reducing the expected number of simulations to be run to a fraction of the total, 

displaying a promising search technique. 

Linear-viscoelastic evaluation of bitumen modified with waste plastics and devulcanized rubber 

Haider Ibrahim and Michele Lanotte (Khalifa University, United Arab Emirates) 

 

Plastic goods and end-of-life tires are designed and produced with excellent polymeric materials. However, 

at the end of their service life, they represent a massive source of waste. Recycling technologies are currently 

available for reprocessing both plastics and tires, but it is still challenging to deal with the impressive quantity 

of wastes accumulated over the years. The vast availability, together with the needs of the pavement industry 

for better performing materials, is leading the efforts to reuse both plastics and tires for paving applications. 

In this paper, the mechanical response in the linear viscoelastic region has been evaluated for asphalt binder 

modified with devulcanized tire rubber, waste low-density polyethylene, and polypropylene. Results indicate 

that devulcanized rubber and plastics together can replace the commercial polymer commonly used 

nowadays. 

Verification of Modeling Approach of RC Bridges for Seismic Assessment 

Homam Ghazal and Aman Mwafy (United Arab Emirates University, United Arab Emirates) 

 

Several exiting bridges were not designed to withstand earthquake loads effectively. Therefore, there is a 

pressing need to estimate the seismic losses and mitigate the earthquake risk of these critical structures. This 

study aims to verify the modeling approach of Reinforced concrete (RC) bridge substructures by predicting 

the dynamic response of an as-built bridge bent. Multi-column bridge bent previously tested in another study 

using large-scale experiments and quasi-static cyclic loading is chosen for the numerical modeling 

verification. A detailed fiber-based model of the bridge bent is developed and subjected to the loading 

protocol used in the experiments. Evaluations of the dynamic response obtained from the previous testing 

and those of the developed fiber-based model verified the adopted numerical model and enabled utilizing 

this idealization approach in the seismic assessment of other RC bridges in the UAE. 
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Evaluation of Drought in The United Arab Emirates Using Drought Indices 

Arwa Najah Abdulmawjood, Lobna Nassar and Maryam Al Shehhi (Khalifa University, United Arab 

Emirates) 

 

Drought is a natural phenomenon that occurs due to low precipitation conditions, it has negative effects on 

various fields such as agriculture, environment, economy, and society. In this study, drought conditions in the 

northern United Arab Emirates (UAE) were assessed using the Standardized Precipitation Index (SPI) and 

Aridity Index (AI) for annual time span. Monthly observed rainfall and temperatures data was used for a period 

of 10 years (2010-2019) for multiple stations. SPI and AI had similar behaviors where both showed very similar 

trends of drought. The trend displayed an increasing in the values that indicates wetter conditions in the 

future. However, some parts of UAE still having hyper arid conditions, therefore, indicating the need for 

appropriate drought management and monitoring. 

Effect of The Covid-19 Lockdown on Ambient air Quality in Abu Dhabi 

Maryam AlKhalifi (Khalifa University, United Arab Emirates) 

 

The impact of lockdown due to COVID- 19 on air quality in Abu Dhabi Emirate was evaluated. The study 

investigated the changes in concentrations of PM10, PM2.5, SO2 and NO2 before and during the lockdown 

period. To avoid the spread of the COVID-19 pandemic in Abu Dhabi Emirates, regional lockdown procedures 

were taken between March 23 and June 22, 2020. The daily average level of PM10 increased by 17.5 % while 

PM2.5, SO2 and NO2 decreased by 12.9 %, 4.16 % and 22.76 %, respectively. The study outcomes indicated 

that air quality in Abu Dhabi Emirates was improved during the lockdown due to limited human activities 

such as transportation of people and goods 

Life Cycle Costing of Building Materials in The UAE Construction Sectors 

Fatma El-Zahraa Hosny (University of Sharjah, United Arab Emirates); Saleh Abu Dabous (Civil 

Engineering, United Arab Emirates); Abdallah Shanableh and Rami Al-Ruzouq (University of 

Sharjah, United Arab Emirates) 

 

Life cycle cost (LCC) of buildings in the construction sector is an integrated method commonly used to 

estimate building cost through their life cycle. The building LCC is an economic decision analysis process, 

which assists designers in investments in new construction. Design decisions made at early stages are 

determining the whole life effectiveness of the building. Locally, concrete is the most used construction 

material with about 25% of the construction cost. The research aims to develop a cost model for three 

different concrete mixtures, include all cost elements from cradle to grave. The concrete mixtures considered 

are standard concrete, concrete with ground granulated blast furnace slag composition, and concrete with 

fly ash composition. The LCC allows for enhancing the overall performance of buildings, especially in the early 

stages. To conclude, LCC analysis will track cost performance over the economic lifespan, monitor design 

progress within the capital, and operating cost budgets. 
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EPS-B4: Petroleum Engineering  

 Chair: Arwa Fikri (Khalifa University, United Arab Emirates) 

Charting The Microbial Communities of UAE Hydrocarbon Formations and Their Influence on 

Upstream Oil and Gas Operations 

Ruba Alkaabi and James McElhinney (Khalifa University, United Arab Emirates); Aurelie 

Mawart (Khalifa Unversity, United Arab Emirates); Jorge Dias (Khalifa University, United Arab 

Emirates); Ayesha Al Marzooqi (Khalifa University of Science and Technology, United Arab 

Emirates) 

 

Microorganisms have a significant impact on upstream operations and ultimate recovery. These microbes 

possess diverse metabolic functions which can be beneficial or detrimental to upstream operators, which are 

obligatory to be fully aware of to enhance the quality and the quantity of the produced oil. Moreover, the 

UAE's onshore hydrocarbon reservoirs have not been explored from the microbial perspective. Obtaining 

data related to UAE reservoirs would aid in proactive decision making for preventing or controlling the 

existing issues such as souring, formation damage, and MIC in the upstream sector. Molecular microbiological 

methods, including flow cytometry, metagenomic sequencing and bioinformatics will be used to generate a 

map of the resident microbial communities at onshore field sites. These community datasets will be 

contextualized in light of site metadata (from SCADA systems and water chemistry measurements) to relate 

the microbiology with these environmental niches. 

Screening and optimization of surfactants for foam stabilization in carbonates under harsh 

conditions 

Ding Xiong (Khalifa University, United Arab Emirates) 

 

Foam flooding is designed to solve the high heterogeneity occurred in reservoirs and improve sweep 

efficiency. However, high temperature and high salinity in the Middle East reservoirs with high permeability 

contrast after secondary recovery poses a serious problem to foam stability. Four surfactants, including two 

amphoteric surfactants (B-1235 and LME-50) and two nonionic surfactants (Ethomeen C/12 and Duomeen 

TTM), were applied to generate foams under harsh conditions in this work. Surfactant screening is based on 

foam capacity and foam stability. Here, we identified that only B-1235 had excellent foaming ability and the 

foams generated by this amphoteric surfactant kept good foam stability. The impact of oil on foam stability 

was also checked. Foam stability with different foam quality under high pressure and high temperature in the 

foam cell was evaluated to choose the optimal foam quality. 

Formation of polycyclic aromatic hydrocarbons from contaminants in Claus feed 

Arwa Fikri (Khalifa University, United Arab Emirates) 

 

In the Claus process, polycyclic aromatic hydrocarbons (PAHs) are the main precursors for soot particle 

formation, which reduce the efficiency of the process. Therefore, the formation of PAHs must be minimized. 

The aim of this work is to study different reaction pathways that may lead to PAH formation through quantum 

chemical and kinetics calculations. Three pathways were studied in this work, where phenanthrene formation 

from naphthalene was studied in Pathways 1 and 2, and Pathway 3 explored the development of 

phenanthrene from naphthalene by H and C2H2 additions. It was found from an ethylene flame simulation 

that our mechanism corresponds to 61% increase in phenanthrene formation. Furthermore, Claus furnace 

simulation showed that the conditions used in industries are not suitable for large PAH destruction, and their 

optimization using detailed reaction mechanism could help in finding suitable conditions for aromatics 

destruction in the furnace. 
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Development of a Delayed Breaker System to Remove Polymer Damage in Hydraulic Fractured 

Reservoir 

Mumin Mohammed Abdelrahim and Bisweswar Ghosh (KUSTAR, United Arab Emirates) 

 

Initial studies were conducted using HT-HP filter press and Filter papers as porous media for visual inspection 

of polymer cake dissolution efficiency. Final conclusions were drawn from the simulated coreflooding studies, 

wherein the injection and production return permeabilities were investigated on post-fractured and enzyme 

treated cores .The breaker was mixed with the frac fluid, where as in the second, the breaker treatment was 

applied once the frac fluid is in place. It is also seen from comparative performance studies that the breaking 

ability enhances when the breaker is in second phase treatment instead of being mixed with the frac fluid. 

The simulated core flood runs conducted indicated a filter cake deposition due to frac fluid leak off. leading 

to reduction of permeability from 95 md to 0.3 md simulating formation damage in most cases. The results 

illustrated a restoration of up to 95% of the production and injection permeability. 

Wettability Alteration of Rocks by Exposure to Nanofluids - An Imaging Approach 

Ahmed Reda Fathy (Khalifa University of Science and Technology, United Arab 

Emirates); Muhammad Arif (Khalifa University, United Arab Emirates) 

 

Wettability of shale oil rocks is a sensitive petrophysical factor for EOR from shale oil reservoirs. The recent 

literature showed that the shale rocks exhibit a mixed-wetting behavior which is composed of organic matter 

(oil-wet) and inorganic matter (water-wet). Moreover, current studies have found that nanofluids has the 

potential to increase the oil recovery up to 17 %. However, there is a lack of mechanistic understanding 

associated with the wettability alteration potential of shale rocks upon modification with nanofluids. Thus, 

the objective of this study is to experimentally quantify the shale wettability pre and post aging in silica 

nanofluid. The contact angle measurement is used to quantitatively assess the wettability of shale. 

Furthermore, the imaging analysis techniques (i.e., SEM and AFM) are utilized to provide insights into micro-

scale mechanisms for wettability alteration. 

Numerical Modeling and Simulation of Viscoelastic Polymer Flow in Porous Media 

Mursal Zeynalli (Khalifa University of Science and Technology, United Arab Emirates) 

 

In this paper, we propose a novel viscoelastic model to analyze the polymer rheological behavior in porous 

media. The main advantage of our model is its ability to capture the polymer mechanical degradation at 

ultimate shear rates primarily observed near wellbores. Furthermore, the fitting parameters used in the model 

have been correlated to the rock and polymer properties, significantly reducing the need for expensive and 

time-consuming coreflooding tests for future polymer screening works. Finally, the proposed model is 

implemented in the MATLAB Reservoir Simulation Toolbox (MRST) to evaluate polymer flooding at a field 

scale and quantify additional oil recovery. 
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Simulation and Validation of Porosity and Permeability of Synthetic and Real Rock Models Using 3D-

Printing and Digital Rock Physics 

Ezdeen R Ibrahim, Mohamed Jouini and Fateh Bouchaala (Khalifa University, United Arab 

Emirates) 

 

Standard models have many limitations when it comes to carbonates due to the presence of complex pore 

structures at several length scales. A proposed solution is to image the whole core plug sample at a coarse 

scale then acquire smaller subsets at a finer scale. 3D-printing said enlarged subsets to a diameter of 1.5 inch 

allows for porosity & permeability experiments which may validate the analytical and simulated petrophysical 

properties. With a vertical resolution of 25µm, the stereolithography 3D-printer is able to capture fine pore 

networks using a resin that has good mechanical properties when cured, sufficient for flush-cleaning and 

poroperm experiments. The input for the 3D-printer is a mesh file known as a STL (STereoLithography) file, 

generated from processed raw data of micro-CT scans. Once the samples are printed, they are flush-cleaned 

under high pressure and temperature to remove any excess resin blocking the pore networks then 

experimented on. 

Investigation of Water Softening Effect on Synthetic Polymer Performance 

Eman Omair (Khalifa University, United Arab Emirates); Waleed Alameri and Emad Walid Al 

Shalabi (Khalifa University of Science and Technology, United Arab Emirates) 

 

The aim of this research is to study the effect of softening the injected water on the efficiency of a potential 

synthetic polymer through conducting rheological studies. An ATBS based polymer was selected as a 

potential synthetic polymer for this study due to its stability under HTHS conditions. The rheological tests 

were conducted to investigate the effect of different factors on polymer viscosity including polymer 

concentration, shear rate, calcium and magnesium removal, and temperature. In addition, the obtained 

rheological data were used as an input to develop a correlation to predict the polymer viscosity at the 

different conditions 

 

 

EPS-C4: Chemical Engineering  

 Chair: Riffat Amna (Khalifa University, United Arab Emirates) 

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-based emulsion at high temperature 

in an aqueous medium. Emulsion polymerization technique help to control the reaction kinetics and yield 

better. The vinylic monomeric compounds are polymerized in the presence of emulsifiers Three percent of 

elemental sulfur copolymerized with monomers for the initial level understanding. Prepared emulsion 

polymers can be easily processed into thin film at room temperature. 
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Modelling the removal of hydrogen sulfide from foul air using a biotrickling filter 

Ahmed Taha, Jorge Rodríguez R. and Mauricio Paton (Khalifa University, United Arab Emirates) 

 

Biotrickling filters (BTFs) are an odour control technology that utilises the action of sulfur oxidising bacteria 

to treat foul air contaminated with H2S. BTFs are complex systems where an immobilised biofilm is allowed 

to grow on a supportive solid media, while the foul air flows counter-currently with a stream of trickling liquid. 

In this work, a mechanistic model is developed, based on first principles where applicable, that describes the 

interphase mass transfer and biological oxidation kinetics. The model also focuses on spatial discretisation of 

a BTF bed and describes the competition between sulfur oxidising bacteria (SOB) and aerobic heterotrophs 

growing within different niches of the bed. The model successfully produced concentration profiles over time 

and space of all relevant chemical and biological species within the bed. The model was then used to 

theoretically investigate the effect of design and operating parameters on the bed performance. 

Zn-cu metal-organic framework on cu-foam substrate as a pseudocapacitive electrode in asymmetric 

supercapacitor towards enhanced electrochemical performance 

Halima Ali Alnaqbi (American University of Sharjah & University of Sharjah, United Arab Emirates) 

 

In this thesis, zinc/copper metal-organic frameworks (MOFs) were synthesized on a Cu foam substrate to be 

used as positive pseudocapacitive electrodes for high-performance asymmetric supercapacitors. Comparing 

the performance of the prepared Zn-Cu MOF precursor Layered Double Hydroxide (LDH) electrode and the 

oxidized and sulfurized electrodes, the Zn-Cu sulfide manifested the best performance with an areal capacity 

of 0.313 mA h cm-1 at a scan rate of 20 mV/s and a voltage window of 0.6 V, which is higher than that of the 

oxide and LDH electrodes (0.147 and 0.131 mA h cm-1, respectively). The Galvanostatic Charge/Discharge 

(GCD) curves obtained at an areal current density of 1 mA/cm2 showed that the charge/discharge time of the 

sulfide, oxide, and LDH electrodes were 22.83, 12.03, and 6.57 min, respectively. Stability test conducted for 

3000 charge/discharge cycles at 20 mA/cm2 revealed that the Zn-Cu sulfide electrode renders a capacity 

retention of 85.7%. 

Solar-Driven Heterogeneous Photocatalysis of Ibuprofen in Saline Water 

Hanan Nasser Al Hasani (Khalifa University & None, United Arab Emirates); Maguy Abi 

Jaoude (Khalifa University, United Arab Emirates) 

 

In this study, the solar light photocatalytic degradation of ibuprofen (IBU), one of the most detected 

pharmaceuticals in aquatic environments, was investigated over 5% bismuth doped ceria-titania 

photocatalyst. The effects of IBU concentration (5-55 mg/L), pH (3-11), and salinity of the reaction medium 

(0-10,000mg/L) on the removal percentage of IBU were studied. The degradation of Ibuprofen (IBU) was 

monitored using a UV/Vis Spectrophotometer, and Liquid Chromatography-Mass Spectrometry (LCMS) was 

used to assess the removal percentage of IBU. The results indicate a slight decrease in degradation by the 

photocatalyst in saline water compared to deionized water, while the pH had the greatest effect on the 

degradation of IBU. Removals of 99.7-100 % were achieved at low pH condition. While the studied ranges of 

the other parameters showed no impact on the removal%, the UV/Vis results have indicated a slower 

conversion in saline conditions and low initial concentration of IBU. 

 

 

 

 



 
 

 
 

95 

 

Peroxidase Immobilized Novel Covalent Organic Framework for Remediation Applications 

Nada Adnan Elmerhi, Syed Ashraf and Dinesh Shetty (Khalifa University, United Arab 

Emirates); Iltaf Shah (UAE University, United Arab Emirates) 

 

Enzyme-based degradation of recalcitrant organic pollutants is a promising and environmentally friendly 

remediation approach. Oxidoreductases, particularly, peroxidases are the most popular class of enzymes for 

bioremediation of contaminated water. Importantly, enzyme immobilization is becoming a powerful tool for 

the improvement of enzyme activity in different environments, stability, and reusability. Moreover, the proper 

selection of the host material is crucial for the enhancement of the enzyme properties. Here, we have explored 

covalent organic frameworks (COFs) as a porous support material for the immobilization of horseradish 

peroxidase (HRP) and tested its efficiency against the degradation of toxic dyes in water. Our findings suggest 

increased stability of the immobilized enzyme while maintaining the catalytic efficiency, in turns, pave the 

way for effective reusability. The preliminary results of the degradation studies provide the plausible use of 

COF-immobilized enzymes in remediation applications. 

Photocatalytic Degradation of Phenol in Water Using CoFe2O4/rGO Composite 

Rami Elkaffas (Khalifa University, United Arab Emirates); Fawzi Banat (Khalifa University of Science 

and Technology, Abu Dhabi, United Arab Emirates); Giovanni Palmisano and Mohammad Abu 

Haija (Khalifa University, United Arab Emirates) 

 

In the current study, cobalt ferrite supported on reduced graphene oxide is synthesized via a hydrothermal 

method and characterized using the FT-IR, XRD, SEM, TEM, and BET. Then investigated its catalytic 

performance for phenol degradation in water under various experimental conditions and reactors. Cobalt 

ferrite nanoparticles are of interest due to their magnetic nature, anti-microbial activity, controllable small 

size, and monitored by external magnetic field. 

Process Design and Optimization for Desulfurization of Diesel using Ionic Liquids 

Haifa Ben Salah (American University of Sharjah, United Arab Emirates) 

 

Petroleum refining has been one of the key technologies driving global economic development and 

technological advancement for well over a century. Although much of the technology used in refineries is 

considered mature, the industry is always seeking ways to make process improvements, reduce 

environmental impact, enhance safety, and achieve cost reductions. In particular, much focus has been placed 

on improving the existing technology for desulfurization in terms of efficiency and energy demand. The aim 

of this work is to investigate the techno-economic feasibility of implementing ionic liquid-based 

desulfurization on an industrial scale in oil refineries to complement or replace existing HDS. Several process 

configurations will be conceptualized and compared using thermodynamic and process simulation models. 

In particular, the challenge of ionic liquid regeneration, which has largely been ignored in literature, will be 

addressed and several potential regeneration methods will be compared using simulation tools. 
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Catalytic activity of tungsten trioxide (WO3) nanostructures prepared through hydrothermal and 

precipitation methods for hydrogenation of furfural to furfuryl alcohol 

Wesam A Ali (Khalifa University, United Arab Emirates) 

 

The development of effective and low-cost catalysts for the hydrogenation and stabilization of bio-oils is still 

a challenge to overcome. Several nanostructured tungsten trioxide (WO3) catalysts were synthesized and 

characterized in this study to investigate their catalytic activity and selectivity towards hydrogenation of 

furfural to useful products such as furfuryl alcohol. The morphology of the catalysts was tuned via surfactant-

assisted hydrothermal and precipitation processes. Three samples were synthesized from each method with 

the variation of the surfactant type, cationic dodecyl dimethyl ammonium bromide, and anionic poly 

(ethylene-alt-maleic anhydride), to direct the structure formation. D-WO3 catalyst prepared by both methods 

was the most effective catalyst in terms of conversion and selectivity. 

 

EPS-D4: Computer & Information Science  

 Chair: Tisa Selma (UAEU, United Arab Emirates) 

Volumetric Video Streaming Over HTTP: An Architectural Perspective 

Muhammad J Khan (United Arab Emirates University, United Arab Emirates); Saad Harous (UAE 

University, United Arab Emirates); Abdelhak Bentaleb (National University of Singapore, 

Singapore) 

 

The unpredictably increasing demand of volumetric video streaming for capturing immersive objects has 

enabled today's multimedia research community to focus on video streaming in six-degree-of-freedom 

(6DoF). However, there is no one-size-fits-all solution for an end-to-end (from capturing to rendering) 

volumetric 6DoF video streaming over HTTP. Therefore, this paper presents an architectural approach for an 

end-to-end 6DoF video streaming, leveraging the de-facto HTTP-based streaming protocol over Internet 

(a.k.a Dynamic Adaptive Streaming Over HTTP; DASH). The envision architecture depicts and realizes an end-

to-end video streaming architecture from 6DoF media capturing to its rendering at the client-side. The 

proposed architecture complies with existing Internet architecture and consists of three essential components 

such as: 1) Video Provisioning, 2) Delivery, and 3) Consumption. The architecture exhibits future optimizations 

to the researchers and practitioners of volumetric video delivery. 

From Theory to Practice: HTTP-based Bitrate Selection in dash.js 

Muhammad J Khan (United Arab Emirates University, United Arab Emirates); Saad Harous (UAE 

University, United Arab Emirates); Abdelhak Bentaleb (National University of Singapore, 

Singapore) 

 

Recently, the research community of HTTP-based video delivery (known as HTTP Adaptive streaming; HAS) 

has proposed many adaptive bitrate (ABR) techniques for dynamically selecting suitable bitrates and adapting 

to the available network conditions. However, it is imperative to understand the working principle of these 

ABR techniques. In this paper, we investigated client-driven heuristic-based ABR techniques that use buffer 

level (a.k.a buffer-based) or estimated throughput (a.k.a throughput-based) to select bitrate for video-on-

demand delivery services. To do so, we used the open-source dash.js reference player which implements 

these techniques. For performance evaluation, the experiments are conducted using various video sessions 

and under different network conditions, in which we have collected buffer level, selected bitrate level, and 

latency for each video session. Our result analysis reveals that the throughput-based technique outperforms 

the buffer-based technique when the target is to achieve the highest video bitrate with fewer rebuffering 

events. 
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Blockchain For Federated Learning Systems 

Ahmed Mukhtar Dirir (Khalifa University, United Arab Emirates); Khaled Salah and Davor 

Svetinovic (Khalifa University of Science and Technology, United Arab Emirates) 

 

Nowadays, users and large corporations are looking for strong deep learning models that requires large 

amount of data; however, they are reluctant to share their private data. Federated learning (FL) enables 

decentralized training on decentralized data. Without the need to share the data, users can train machine 

learning models locally, and share the model instead. The main issue with the server-based federated learning 

is the centralization of governance, the server has a full control on the federated learning process. To solve 

this issue, a blockchain-based federated learning system is proposed, the blockchain will enable trust in a 

fully decentralized federated learning environment. 

Identifying Applications' State via System Calls Activity: A Machine Learning Approach 

Fatema Maasmi, Martina Morcos and Hussam Al Hamadi (Khalifa University, United Arab 

Emirates); Ernesto Damiani (Khalida University - EBTIC, United Arab Emirates) 

 

Android is the most widespread smartphone operating system. Its popularity attracted attackers to develop 

all sorts of malicious applications. On the defense side, much research has been done toward identifying 

Android applications type and state based on their system-level behavior. This paper describes a Machine 

Learning technique to detect whether an application is currently running in the foreground or not. The 

technique is aimed at boosting the accuracy of behavioral malware detection, by identifying apps performing 

suspect I/O activities while running in the background. We report that a lightly trained ML model focusing 

on a limited number of system calls over several applications is able to identify the running application along 

with its state with high confidence. 

Memristor Implementation for Random Spray Retinex Algorithm 

Meriem Bettayeb (Khalifa University & NO, United Arab Emirates); Baker Mohammad (Khalifa 

University, United Arab Emirates) 

 

This paper presents a novel hybrid CMOS-Memristor-based in-memory processing architecture of the 

Random Spray Retinex algorithm for Imaging applications. The presented approach supports parallel 

computing and provides efficiency gains in area and power compared to traditional implementation. It uses 

the analog computations in the memristor crossbar and exploits the same physical elements for both 

processing and storage. As a result, it substantially reduces the computational complexity resulting from the 

data-intensive algorithm. Random Spray Retinex is presented as a case study. The experiments suggest that 

the parallel memristor-based in-memory computation is highly efficient in achieving a high resolution while 

greatly accelerating the RSR algorithm. The proposed approach is considered a milestone towards low-

complexity and real-time Hardware architecture and design of the retinex algorithm. 
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Video QoE Inference with Machine Learning 

Tisa Selma (UAEU, United Arab Emirates); Abdelhak Bentaleb (National University of Singapore, 

Singapore); Saad Harous (UAE University, United Arab Emirates) 

 

More content providers use HTTP Adaptive Streaming have started delivering high quality streams with 

advanced end-to-end encryption mechanisms. This increase in HAS encrypted traffic, creates a significant 

challenge for network providers in understanding what is happening on their infrastructures which limits their 

ability to manage network infrastructures properly. Accordingly, the network providers could not take 

appropriate decisions for better optimizations, resulting in significant revenue lost. Inferring the quality of 

experience (QoE) of HAS-based streaming video services which mostly rely on packet inspections, showing 

low performance in inference accuracy. To address this issue, we develop a machine learning powered system 

that infers QoE factors such as startup delay, rebuffering and selected quality. Our solution uses Deep Self 

Organizing Map (DSOM) and Multi Layer Perceptron Backpropagation (MLPB), allowing efficient accuracy 

with low error in inferring QoE factors over several public video datasets, compared to some state-of-the-art 

approaches. 

Retinal Vessel Segmentation Using U-net Model Trained on Multiple Datasets 

Amna A AlShehhi, Panos Liatsis and Hasan AlMarzouqi (Khalifa University, United Arab Emirates) 

 

Retinal vessel segmentation is a critical biomedical image processing task, it requires high accuracy. There 

are two types of vessels, thick vessels and thin vessels. The challenge lays in the segmentation of the thin 

vessel branches. Another challenge in the class imbalance between vessel pixels and non-vessel pixels. As the 

non-vessel pixels outnumber the thin lines of pixels of the vessels [1]. To reduce the effect of the class 

imbalance, a proposed segmentation model will be the U-net architecture trained to multiple datasets. The 

datasets are DRIVE, STARE, HRF, and CHASE-DB. The datasets were initially resized to DRIVE dataset 

dimensions. Then, the model was trained with all datasets. Lastly it was tested on all datasets together and 

individually. The F1-score has increases by 0.84%, 1.94%, and 0.27%, for STARE, HRF and CHASE-DB. The 

sensitivity of the model showed improvement in 2.46%, 7.1%, and 3% for STARE, HRF and CHASE-DB. 

Population-specific Imputation, UAE case 

Reem Alsuwaidi (Khalifa University, United Arab Emirates); Andreas Henschel (Khalifa University 

of Science and Technology, United Arab Emirates) 

 

Genome imputation is an approach that builds on the statistical grounds of hidden Markov models to 

facilitate Genome-wide association studies (GWAS) at a lower cost. It uses the haplotype patterns in a 

reference panel to estimate the missing SNPs in a study target. In this study, we show that the use of a local 

UAE panel provides higher imputation results imputing UAE samples than existing international reference 

panels. The usage of the UAE reference panel resulted in concordance value of 98.6% as opposed to 97.1% 

for the 1000 genome and 96.4% for the combined panel in the case of chromosome 17, and has shown a 

higher number of correctly imputed variants using the UAE reference panel across all chromosomes for minor 

allele frequency below 0.5. Achieved results using IMPUTE2, 120 WGS, 1000 genotype array data sets 

provided by Khalifa University. 

 

 

  



 
 

 
 

99 

 

EPS-E4: Aerospace Engineering & Materials Science  

 Chair: Syed Mohammed Sajl (Khalifa University, United Arab Emirates) 

Novel modified auxetic structure with non-linear elastic properties 

Mohammad Yousuf, Omar Abdulhadi Al Osman and Amani Al-Othman (American University of 

Sharjah, United Arab Emirates) 

 

This work experimentally investigates the mechanical behavior of a novel modified auxetic honeycomb 

structure. In auxetic honeycomb structures, the internal members of the cell shaped as 'V' yields undesired 

interactions causing distortion and instability of the structure under compression. This issue is addressed by 

flattening the internal members through the addition of an extra member. The new design results in a 

significant improvement in mechanical properties through the introduction of a secondary linear elastic 

region. In this work, we experimentally investigate the elastic behavior of the new design in attempt to expand 

the investigation to include analytical modeling and FEM validation. In addition, we introduce a Fusion 

Deposition Modeling (FDM) 3D printing process that yields isotropic structures. 

Novel approach to produce thick CNT based Bucky paper for Radar Absorption and Shielding 

applications 

Syed Mohammed Sajl (Khalifa University, United Arab Emirates) 

 

Bucky papers 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 bucky paper 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 bucky papers by film 

casting process. 

Manufacturability of LSB 

Antim Gupta and Luca Desidery (Khalifa University, United Arab Emirates); Sanjeev Rao (Khalifa 

University of Science, Technology & Research, United Arab Emirates) 

 

In this work, the development of laminate structural battery components is attempted. Two methods; spray 

coating and doctor blade assisted slurry casting, are attempted in view of coating the anodic current collector 

with active materials. Additionally, the compounding of solid polymer electrolyte in a co-rotating twin-screw 

extruder is investigated computationally. A steady-state computational model is set up in Ansys-Fluent 

environment to understand the effect of compounding solid phase in the melt. Preliminary results indicate 

spray coating method to provide better dispersion over the surface area of the electrodes. The pressure 

contours in the kneading zone 1 show maximum pressures of 35MPa at the periphery of kneading disks, 

reducing to approximately 2MPa at kneading zone 4. Process optimization is underway to obtain the best 

possible parameter combination to obtain a uniform coating of the electrodes and a uniform distribution of 

conductive fillers in the extrudate. 
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Piezoresistive Response of Reduced Graphene Oxide Coated Glass Fiber Fabric in Shape Memory 

Polymer Composite 

Ahmed A Asar, Rehan Umer, Kamran Khan and Muhammad Shafiq Irfan (Khalifa University, United 

Arab Emirates) 

 

In this paper, the piezoresistive response of reduced graphene oxide (rGO) coated glass fabric is utilized to 

monitor thermally induced shape memory recovery response of a polyurethane shape memory polymer 

(SMP) 4-layer glass fiber fabric composite. Static thermal cycling and shape memory recovery experiments 

are performed and compared in order to differentiate and separate the thermal and strain induced 

piezoresistive response of the coated fabric. Initial results show clear and identifiable impact of shape memory 

recovery on the piezoresistive response where critical milestones of recovery process such as the beginning 

and the end of recovery along with the speed of recovery can be obtained from piezoresistive data which 

shows the viability of utilizing rGO coated fabrics and by extension carbon nanomaterials coated fabrics as 

means to monitor the shape memory response of SMP composites. 

Enhanced Passive Attitude Stabilization of CubeSats in Low Earth Orbit 

Muhammad Taha Ansari (Khalifa University & YAHSAT Space Lab, United Arab Emirates); Firas 

Jarrar (Petroleum Institute, Jordan) 

 

CubeSats are standardized miniatured satellites invented in 1999 and are extensively used in space 

exploration due to its low mission cost for applications such as remote sensing or communication. However, 

it is essential to stabilize the CubeSat to achieve its mission requirements. CubeSats can be controlled actively 

using significant power consuming actuators or by no-powered passive techniques. The aim of this research 

is to successfully develop, simulate and verify an effective approach to passively control the satellite attitude 

by modelling environmental disturbances; hence, reducing the reliance on control actuators. As a result, 

improving the survivability and maximizing the benefits that can be obtained from a mission. 

Temperature Distribution in CubeSats using the Finite Element Method 

Ashraf Aldoma Khater (Khalifa University & National Space Science Agency, United Arab Emirates) 

 

Accurate thermal analysis of CubeSat in the design process is extremely necessary due to the absence of an 

active thermal control system. In this work, the effects of various thermal sources affecting Cubesats in orbit 

are considered. A detailed thermal model of MYSat-1 was developed using Ansys Workbench software. The 

average heat incidents on each surface of MYSat-1 for a whole day are calculated using CubeSat Wizard 

software. A simulation was conducted for a whole year, from this simulation a random day was selected to 

perform the simulation in Ansys. Steady-state condition thermal analysis was considered to reduce the 

computation time. The results of Ansys simulations were compared with the housekeeping data of MYSat-1 

and CubeSat Wizard. The findings of this study showed that the thermal model is fairly acceptable. 

Investigation of the Temperature Cycles of a 1U CubeSat in Low Earth Orbit 

Aaesha Ahmed Almazrouei (Khalifa University, United Arab Emirates); Firas Jarrar (Petroleum 

Institute, Jordan) 

 

This paper is concerned with the thermal housekeeping data generated onboard a 1U CubeSat in low earth 

orbit. The actual flight data was collected using 14 temperature sensors and then used to validate a numerical 

multi-physics model for CubeSats. The model is based on a single isothermal node approach and takes into 

account the orbital parameters as well as the eclipse and the solar illumination cycles on each surface of the 

CubeSat. In addition, the model includes the effects of the albedo and Earth Infrared heat fluxes. The 

presented simulations and results from the validated model were used to draw conclusions on the worst hot 

and cold case scenarios for MYSAT-1. In addition, a sensitivity analysis was carried out to investigate the 

assumed specific heat capacity effect on the generated temperature cycles 
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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 

 

 

 

EPS-F4: Water Engineering  

 Chair: Hongtao Zhang (Khalifa University, United Arab Emirates) 

Impact of wastewater chemistry and flow characteristics on hydrogen sulfide concentration 

Mohsina Muhammed Sherief (United Arab Emirates University, United Arab Emirates); Ashraf Aly 

Hassan (United Arab Emirates University & University of Nebraska Lincoln, United Arab 

Emirates); Munjed Maraqa (UAE University, United Arab Emirates) 

 

Hydrogen sulfide (H2S) is a naturally occurring, highly toxic gas that is formed from the decomposition of 

sulfur compounds. In wastewater collection and treatment plants, H2S is a common source of concrete and 

metal corrosion that has resulted in huge economic loss. Corrosion in sewer treatment systems due to the 

release of H2S and its subsequent oxidation has been a worldwide issue that has huge economic relevance. 

Microbially-induced concrete corrosion reduces the lifespan of concrete and the remediation processes are 

expensive. In this project, the factors leading to the generation of H2S were studied. Different parameters 

were measured from a wastewater treatment plant. Wastewater samples were collected for measurement of 

chemical properties affecting H2S generation in the laboratory. Significant parameters were identified from 

the collected data and correlated with H2S generation. A statistical equation was formed using the significant 

parameters. Patterns followed by different parameters are discussed. 

Refractory Plasmonic Composite Membranes for Solar-Driven Desalination 

Meera Al Mehrzi (Khalifa University, United Arab Emirates) 

 

Efficient light-to-heat conversion using plasmonic nanoparticles inside polymeric membranes is beneficial for 

improving the efficiency of membrane distillation for seawater desalination. To meet growing freshwater 

demand in the globe, we proposed cost-effective refractory plasmonic based composite membranes as an 

alternative to metal-based plasmonic structures. The as-fabricated titanium nitride polymer (TiN/PVDF) 

composite membrane exhibited broad band light absorption in the wavelength range of 250 to 2500 nm. 
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The removal of ammonium and phosphate from aqueous systems with date palm biochar in single 

and mixed solutions 

Yohanna Fseha, Banu Sizirici and Ibrahim Yildiz (Khalifa University, United Arab Emirates) 

 

There is a need to remove nitrogen and phosphorus from waters because if present in excess they initiate 

eutrophication which degrades the ecosystem by depleting oxygen, killing fish, and fostering algal blooms. 

Unlike other treatment methods such as reverse osmosis and adsorption via activated carbon, adsorption via 

biochar derived from date palm waste is a promising alternative as it does not cause secondary pollution or 

involve the use of costly raw materials. The objective of the study is to assess the main factors responsible for 

the adsorption of ammonium/phosphate in single and mixed solutions (dosage, influent concentration and 

flow rate). It was found that increases in inlet concentrations, increases in bed depths and decreases in flow 

rate increased removal efficiencies and dynamic adsorption capacities for ammonium and phosphate. The 

results will provide a basis for the removal of ammonium and phosphate using date palm biochar. 

Development of negatively charged MWCNT-fGO self-assembled nanomaterials into PLA polymeric 

membranes for wastewater treatment 

Hiyam Hisham Khalil, Lobna Nassar and Vijay Wadi (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) 

 

Water security is a crucial challenge facing most of the middle east courtiers including UAE. The country was 

categorized as one of the world's most water-scarce nations. Therefore, the development in the wastewater 

treatment technologies has become an attractive area for research nowadays. Biodegradable polymers such 

as polylactic acid (PLA) can replace conventional fossil-based materials used in membrane fabrication. The 

integration of nanomaterials in membrane's matrix aims to improve the membrane's hydrophilicity, 

mechanical strength, thermal stability and water flux, which are vital membrane properties needed to active 

efficient removal of contaminants. Multi-walled carbon nanotubes (MWCNT) and functionalized Graphene 

oxide (fGO) have recently attracted attention, as they have proved to have potential in various applications. 

The main objective of this work was to fabricate PLA membranes incorporated with negatively charged, self-

assembled MWCNT-fGO using phase inversion method. Different concentrations of MWCNT-fGO up to 8 

wt% of the polymer were fabricated. 

Preparation of PLA/f-MWCNT-GO ultrafiltration membranes for wastewater treatment 

Lobna Nassar, Hiyam Hisham Khalil and Vijay Wadi (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) 

 

The integration of membrane technology with nanotechnology has prompted revolutionary advances in the 

treatment of wastewaters. Graphene oxide and multi-walled carbon nanotubes have recently attracted 

attention, as they have proved to have potential in various applications. In this study, functionalized multi-

walled carbon nanotubes (f-MWCNT)-graphene oxide (GO) composite was prepared and incorporated into 

polylactic acid (PLA) membranes via phase inversion. The effect of f-MWCNT-GO addition on the flux, heavy 

metals rejection and other characterization tests were investigated. Different concentrations of f-MWCNT-

GO (2, 4, 6, and 8 wt.% of polymer) were used. The obtained results will demonstrate the potential application 

of PLA/f-MWCNT-GO in the treatment of wastewaters. 
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Towards Optimal Freezing Temperature in Freeze Desalination 

Khawlah Saeed Alabdouli, Isam Janajreh and Hongtao Zhang (Khalifa University, United Arab 

Emirates) 

 

Here, bottom-up directional freezing experiments are conducted to obtain the optimal salinity gradient of 

the frozen. The salinity gradient is measured under small thickness and high resolution through the entire 

volume for a specific condition and under different freezing temperature and salinity conditions. This 

experimental work is distinctive at it gives the salinity measurement for each frozen layer instead of the overall 

frozen volume, and this gives the salinity gradient during freezing. Results obtained demonstrate there is an 

optimal freezing condition that enables the high salinity diffusion front to migrate/travel and leaving the 

lowest possible salinity level behind. 

Nanoparticle Assisted Anti-Fouling Surfaces for Water Purification Membranes 

Ayesha Altamimi (Khalifa University, United Arab Emirates) 

 

Fouling has been known as the major problem that limit the performance of membrane-based desalination 

processes as it causes a decrease in permeate flux with time which leads to an increase in maintenance 

requirements. These consequences are the result of the deposition of unwanted material on the surface of 

the membrane. One way to mitigate fouling tendencies is membrane surface modification by nanomaterials. 

In this paper, a set of experiments have been designed to investigate the antifouling behaviors of different 

nanomaterials. The performance of Graphene Oxide (GO) and Molybdenum disulfide (MoS2) nanomaterials 

were investigated by running bovine serum albumin (BSA) Deionized (DI) water as foulant for 10 hours. In 

addition, recovery of initial permeate flux have been tested after cleaning with DI water for 1 hour. 

Salinity Gradient and Freezing Time Assessment in Freeze Desalination Process 

Hongtao Zhang and Isam Janajreh (Khalifa University, United Arab Emirates) 

 

Freeze desalination is a promising unconventional method with the advantages of low energy consumption, 

enduring less corrosion, and suitable for higher brine concentration at normal pressure. Experimental study 

of salinity gradient development in freezing ice is limited, and a few literature addresses the time consumption 

of the freezing process. In this work, bottom-up directional freezing experiments are conducted to study 

salinity gradient development of the frozen brine under different salinity conditions. The obtained salinity 

gradient, on one hand is used to assess the deployment of successive freezing melting desalination method, 

and on the other to determine the localized brine properties used in first principle heat and mass conservation 

model development. Results suggest that the first principle model can be used to predict the freezing time. 

However, as the salinity decreases model discrepancies rise which requires further model tuning or relying 

on higher fidelity modeling. 

 

 

  



 
 

 
 

104 

EPS-G4: Mechanical Engineering  

 Chair: Kareem F Younes (Khalifa University, United Arab Emirates) 

On Post-Resonance Backward Whirl in Cracked Overhung Rotor System 

Tariq Alzarooni (Khalifa University, United Arab Emirates) 

 

The effect of crack propagation and bearings anisotropy in an overhung rotor system that is subjected to 

transient operation through critical whirl rotational speeds on the so called post-resonance backward whirl 

is investigated here. The equations of motion of the considered Finite Element model of the considered 

overhung rotor system with breathing crack model are numerically simulated to obtain the whirl response. 

The obtained whirl responses at transient operations in which acceleration effect is incorporated at different 

bearing conditions are evaluated for the appearance and excitation of the post-resonance backward whirl 

phenomena. Accordingly, the intensity and recurrence of these post-resonance backward whirl zones are 

found here to be affected by the crack propagation and bearings-induced damages. Therefore, capturing 

these damage-based post-resonance backward whirl can be proposed as damage detection approach in OH 

rotor systems. 

Sensitivity Analysis to Optimize Predicted Axial Offset to Dampen Xenon Oscillations in Pressurized 

Water Reactors (PWRs) 

Abdulla Al Nuaimi (Khalifa University, United Arab Emirates); Yoichiro Shimazu (University of 

Fukui, United Arab Emirates) 

 

Xenon oscillations is caused by the imbalance between three key parameters, flux distribution in the core, 

Xenon distribution, and Iodine distribution. To ensure the safe operation of nuclear power plants, nuclear 

operators are in need of simple and quick method to dampen such oscillations. One of such proven methods 

is the bang-bang method where the operator inserts and then withdraws the control rods at the right time 

and by the correct amount in order to eliminate xenon oscillations (Al Nuaimi et al., 2019). Finding the right 

time and control rods' worth for the insertion is the key to control these oscillations. The backward method 

along with Xenon Oscillation Elimination (XOE) code are used in this research to successfully dampen these 

oscillations.This research aims to find the optimum data fitting period for reactor measured data that will 

produce accurate results for γ and ω. 

Finite Element Analysis of Machining Lightweight Syntactic Foams 

Kevin Koshy Thomas (American University of Sharjah, United Arab Emirates); Sathish 

Kannan (American University Of Sharjah, United Arab Emirates); Abdalla 

Mohammed and Mohammad Nazzal (American University of Sharjah, United Arab Emirates) 

 

This research will focus on understanding the physics behind chip formation during machining metal syntactic 

foams through development of a 2D finite element (FE) model which will enable to predict cutting forces 

using AdvantEdge FE software. Cutting tests were conducted on the aluminium syntactic foam with varying 

cutting velocity and undeformed chip thickness. From the FE results, it is shown that the increase in cutting 

speed results in reduction of cutting force due to thermal softening of matrix alloy. However, the measured 

cutting force increased with increasing undeformed chip thickness is primarily due to increasing chip load. 

Increase in shear strength of the material is noticed with increasing volume fraction and finer hollow 

microsphere size which contributes to a higher magnitude of cutting force. The AdvantEdge FE model shows 

comparable results with the validation experiments within an error of 15%. 
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Dual-Use of Transmissive HCPV Technology in Agriculture 

Kareem F Younes (Khalifa University, United Arab Emirates) 

 

Transmissive CPVs (Concentrated Photovoltaics) are investigated for their ability in increasing the overall 

potential of CPV technology by collecting diffuse sunlight and reducing the cost associated with large tracking 

mechanisms for the main aim of integrating them in greenhouses. Simulation results conducted on SAM 

(System Advisory Model) and the experimental plan are briefly outlined in this paper. 

Fabrication, Characterization, and Electro-Mechanical Properties Testing of 3D Gyroid Graphene 

Lattice 

Abdulrahman A. G. Jaber (Khalifa University, United Arab Emirates); Khalid Askar (Khalifa 

University of Science and Technology, United Arab Emirates); Rashid Abu Al-Rub (Khalifa 

University-ADAM Center, United Arab Emirates); Kin Liao (Aerospace Engineering, United Arab 

Emirates) 

 

The 3D graphene structures were expected to exhibit optimum mechanical, electrical, and multifunctional 

properties which can be exploited in various applications. The graphene TPMS structures have higher 

potential to generate such properties. A graphene gyroid 3D lattice was fabricated in this study using a self-

assembly assisted hydrothermal technique. A polymer 3D printed gyroid lattice of 5% relative density was 

used as a sacrificial template. The SEM images of the initial polymer and output rGO lattices showed 

successful 3D printing and preservation of the gyroid structure after the fabrication process. The micro CT-

scan images confirmed the polymer removal from the hollow internal tubes. The rGO composition was proved 

using Raman, EDS, and XRD. The mechanical properties were calculated from the developed compressive 

stress-strain curve. The measured Young's modulus was 0.23 MPa, while the measured electrical conductivity 

was 6.95 S/m. 

Effect of Geometrical Parameters on Microstructured Radiative Cooler Fabricated Using 3D Printing 

Qiangshun Guan (Khalifa University of Science and Technology, United Arab Emirates) 

 

Passive radiative cooling has obtained growing attention because of its potential for subambient cooling with 

no extra energy and zero greenhouse gas emission. This work studies the structural effect of truncated 

pyramid, conical, cylindrical and cubic microarrays based radiative coolers using full-wave electromagnetic 

simulations. It was found that the truncated pyramid microstructure not only enhanced the long wavelength 

infrared emissivity but also contributed to improved solar light reflection. Besides, we also propose a novel 

facial and scalable method to fabricate the microstructure using 3D printing. 
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Finite element modeling of Drilling Biodegradable AZ91 Magnesium foam reinforced with hollow 

alumina microspheres 

Abdalla Mohammed (American University of Sharjah, United Arab Emirates); Sathish 

Kannan (American University Of Sharjah, United Arab Emirates); Kevin Koshy Thomas and Maen 

Alkhader (American University of Sharjah, United Arab Emirates) 

 

Novel AZ91 magnesium syntactic foams are a potential choice for temporary biomedical implants.In this 

study, the drilling performance of biodegradable grade AZ91-magnesium foam is investigated under 

different lubrication methods. Drilling experiments were carried out using titanium aluminium nitride (TiAlN) 

(PVD) coated and uncoated twist drills on varying volume fractions of AZ91 magnesium syntactic foams (5%, 

10%, and 15%) reinforced with hollow alumina microspheres. Test results showed a 30%-60% higher thrust 

forces generated with cryogenic machining. while cutting AZ91-15% hollow alumina foam. Higher volume 

fraction syntactic foam recorded higher machining forces, which increased by almost 200% as the volume 

fraction of hollow alumina increased from 5% to 15% during dry machining.A three-dimensional, thermo-

mechanical finite element-based model for drilling magnesium syntactic foam using AdvantEdgeTM is 

presented for different lubrication conditions. Based on the analysis carried out, cryogenic machining is 

recommended as a sustainable drilling process for AZ91-magnesium syntactic foams. 

Investigation on the Effect of process Parameters for Pulsed MIG Welding Dissimilar Metals 

Jeyaganesh Devaraj (UAE University, United Arab Emirates) 

 

The influence of independent process variables of Pulsed metal inert gas welding (P-MIG) such as current, 

weld speed, and wire feed speed for welding dissimilar metals stainless steel 304 and mild steel were 

examined. The L9 Taguchi array was used to optimize the input parameters with the necessary quality factors 

being ultimate tensile strength (UTS), and mass deposition rate (MDR). The Taguchi approach and Grey 

relational analysis have been used to optimize and identify the best P-MIG process parameters. Taguchi 

Desirability tests were used to interpret, explore, and evaluate the experimental results from UTS, and MDR. 

To determine the effect of each variable, ANOVA has been used. Wire feed rate and weld current were found 

to be the most contributing variables, while weld speed was the least important. Bending distortion and 

buckling are observed on the weld plate and detailed analysis of distortion will be done in the future. 

 

 

EPS-H4: Mechanical Engineering  

 Chair: Ahmed Mongy Alatyar (Khalifa University, United Arab Emirates) 

Improving the hydraulic performance of RPB using geometry modification: Dry pressure drop 

Ahmed Mongy Alatyar (Khalifa University, United Arab Emirates) 

 

CO2 capture is not only important to reduce CO2 footprints, but also it can be attractive for enhanced oil 

recovery. However, costs for CO2 capture are still expensive. Rotating packed beds can intensify the capture 

process using HiGee technology, cutting down capture costs. In this study, the dry pressure drop is validated 

and compared against three modified geometric designs. Pressure-drop at free rotational zone exhibits 

comparable value to the packing. However, modifying the area design at the packing's inner edge shows a 

reduction in total pressure drop by 30%. This accounts for a 36 to 46 % reduction in free rotational zone 

pressure drop. As a result, this can save 30% of compression power. 
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Geometry Contrast induced Phononic Band Gap 

Dezhuang Ji (Khalifa University, United Arab Emirates); Kin Liao (Aerospace Engineering, United 

Arab Emirates) 

 

Most studies of phononic crystals (PnC) mainly focus on creating mechanical properties contrast between 

two phases in a unit cell. However, large contrast in dimension and configuration of different components of 

the same phase could also induce wide phononic band gap. In our research, simple cubic (SC) lattice on 

mesoscopic scale is studied and two groups of eigenmode (bulk-mode and interaction mode) are found to 

be the reason for the opening of Phononic band gap. 

Functionally graded triply periodic minimal surfaces based structures for additive manufacturing 

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 methodology for generating variable density TPMS lattice structure by mapping the output of topology 

optimization. As an example, the proposed methodology is implemented for structural and heat conduction 

optimization problem 

Flow Structure of an Annular Gas-Liquid Swirling Flow 

Rafael Gonzalez Hernandez, Lyes Khezzar, Afshin Goharzadeh and Mahmoud Meribout (Khalifa 

University, United Arab Emirates) 

 

An experimental investigation on a horizontal hydraulic loop with a transparent test zone is employed to 

study the interaction of a circular bluff body with a two-phase swirl flow. Using high speed camera the 

gaseous phase is analyzed. The air core is studied with instantaneous and average images. Which are then 

processed using Matlab image processing toolbox to capture some relevant information about the air core 

for different Gas-Liquid Ratio (GLR) in steady state. Further information addressing the interaction with the 

circular bluff body is embodied on a flow regime map is also reported. 

Loading Surface for a Schwartz-Primitive-Unit-Cell structure made of NiTi and subjected to cyclic 

loading 

Adriano Cebrian Carcavilla and Wael Zaki (Khalifa University, United Arab Emirates) 

 

This paper intends to describe the process of derivation of loading surfaces with respect to phase 

transformation, when a structure is subjected to cyclic loading. This structure is realized as a Schwartz 

Primitive unit cell, and appropriate boundary conditions are applied to simulate the presence of adjacent unit 

cells. One hypothesis is that the curves in a stress space will shrink as more cycles are performed, due to a 

higher martensite volume fraction. This is a consequence of functional fatigue. 
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Flow Over Slitted Cylinder Using Soap-Film Technique 

Hussain Alshaikh Hassan (Khalifa University of Science and Technology, United Arab 

Emirates); Isam Janajreh (Masdar Institute of Science and Technology, United Arab 

Emirates); Hamid Abderrahmane (Khalifa University of Science and Technology, United Arab 

Emirates) 

 

We analyzed the low Reynolds number (Re=100) flow generated behind a slitted 2D cross-sectional cylinder 

placed in a stream flow and oriented at various azimuth angles, to explore the possibility of passive control 

of the incompressible laminar boundary layer. Experiments were conducted using a 2D soap film tunnel that 

we have setup in our laboratory at Khalifa University. The visualization in soap film tunnel exploits the optical 

properties of soap film and relies on the wake formation patterns and the vortices shedding frequencies. 

These flow visualizations of the vortex shedding behind the cylinder with/without slit were recorded and 

analyzed and can be used to validate the 2D numerical simulations of similar flow. The developed soap-film 

technique will be attempted over more complex 2D shapes subjected to other controls for CFD validation. 

We will provide the details of the soap-film technique and guidelines for successful experimentation 

demonstrated on slitted cylinder. 

Design, Modelling and Control of A Supernumerary Robotic Arm with Compact Variable Stiffness 

Actuators in Industrial Applications 

Basma Bashir Mohamed Hasanen (Khalifa University of Science, Technology and Research, United 

Arab Emirates); Irfan Hussain (Khalifa University, United Arab Emirates); Mohammad 

Awad (Khalifa University of Science Technology, United Arab Emirates) 

 

The topic of Supernumerary Robotic Limbs (SRLs) has become of great interest in recent years. Researchers 

from all around the world have been involved in the analysis and development of the extra robotic limbs. This 

is of no surprise as SRLs can be used in many applications, especially in the industrial field where they can be 

used to reduce workers' fatigue and offer them help in different demanding tasks. However, there are many 

challenges in all the stages of this development process. Many factors should be considered and optimized 

such as weight, wearability, and Safety; which is the most critical factor. In this paper, the mechanical design 

and workspace analysis of an extra robotic arm will be presented and discussed. Also, future work will be 

included at the end. 

Numerical investigation of a Rotating Bed Reactor using detailed and simplified geometrical models 

Abir Y Alhammadi (Khalifa University, United Arab Emirates); Abdallah Sofiane Berrouk (Khalifa 

University & SAN Campus, United Arab Emirates); Muhammed Saeed (Khalifa University, United 

Arab Emirates) 

 

To reduce equipment size and enhance mass transfer, Process Intensification (PI) technologies are extensively 

used. Mass transfer plays an important role in heterogeneous reactor systems where chemical species must 

interact with the catalytic surface. As part of this study, a heterogeneous reactor system, the Rotating Bed 

Reactor (RBR), is modeled using computational fluid dynamic (CFD) tool ANSYS. Two different geometries 

are used to investigate the flow characteristics, i.e., a detailed geometrical model involving a quarter (90o 

segment) of the reactor and a simplified geometrical model employing a 22.5o segment of the whole reactor. 

The CFD models are validated using a previous study. It is found that the pressure and velocity profiles 

computed using a simplified geometrical model are in close agreement with the model based on detailed 

geometry. Further, it is shown that the simplified model required less computational power and can be used 

for further studies. 
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PMS: Physics, Mathematics and Statistics  

 Chair: Amaria Javed (United Arab Emirates University (UAEU), United Arab Emirates) 

Optical data processing with discrete solitons in waveguide arrays 

Amaria Javed (United Arab Emirates University (UAEU), United Arab Emirates) 

 

Firstly, we present a design and protocol to add binary numbers using discrete solitons in waveguide arrays. 

We show that the nonlinear interaction between discrete solitons in waveguide arrays can be exploited to 

design half and full adders. Secondly, we present a design and protocol to achieve an essential feature of an 

optical transistor, namely the amplification of input signal with the use of discrete solitons in waveguide 

arrays. We consider the scattering of a discrete soliton by a reflectionless potential in the presence of a control 

soliton. We show that at the sharp transition region between full reflectance and full transmittance, the 

intensity of the reflected or transmitted soliton is highly sensitive to the intensity of the control soliton. This 

suggests a setup of signal amplifier. The suggested devices will be very important components in the all-

optical data processing. 

Learning the Principle of Least Action with Reinforcement Learning 

Zehao Jin (New York University, Abu Dhabi & Center for Astro, Particle, and Planetary Physics, 

USA) 

 

It is attractive to learn physics via machine learning because physics describes our complicated real-world 

both elegantly and economically, with simple laws of physics to govern the evolution of complex states. In 

the case of classical mechanics, nature favors the object to move along the path according to the time integral 

of the Lagrangian, called the action S. We consider setting the reward/penalty as a function of S, so the agent 

could learn the physical trajectory of particles in various kinds of environments with reinforcement learning 

(RL). In this work, we verified the idea by using a Q-Learning based algorithm on learning how light 

propagates in materials with different refraction indices, and show that the agent could recover the minimal-

time path equivalent to the solution obtained by Snell's law or Fermat's Principle. The success sheds light on 

the possibility of further applications for combining RL and physics. 

Optimized Deposition of Titanium Oxide Films by Spray Pyrolysis Technique for Energy and 

Environmental applications 

Anum Iqbal (American University of Sharjah, United Arab Emirates) 

 

Thin films of TiO2 were deposited on FTO by spray pyrolysis technique. The chosen precursor is titanium 

disopropoxide stabilized with acetyl acetone in ethanol solvent. The X-ray investigation revealed 

polycrystalline nature of film with single anatase phase. Scanning Electron Microscopy assured the uniform 

deposition of films on FTO substrate. The estimated optical band gap was found to be 3.4eV that is in 

accordance with the literature for thin film anatase TiO2 . Since, the spray pyrolysis is a versatile technique 

with interdependence of precursor chemistry for effective modulation of electron transport features of TiO2 

films in enhancing the performance of perovskite solar cells. Therefore, single-phase, uniform, and 

transparent TiO2 films have the potential to be utilized as an efficient electron transport layer for enhanced 

efficiency of Perovskite Solar Cells. Moreover, the sprayed titania films will also be tested for photocatalytic 

degradation activity of organic dyes. 
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Laser Cooling Molecular Candidates 

Ahmad Al Masri Alwan (Khalifa University, United Arab Emirates) 

 

Ultracold molecular physics is a promising research field with great potential to revolutionize various 

important applications such as quantum information. One of the methods that can be used to produce 

ultracold molecules is Laser cooling. This work investigates diatomic molecules that can be cooled through 

Doppler laser cooling, using quantum computational calculations: ab initio complete active space self-

consistent field (CASSCF), (MRCI+Q) calculations. The molecular candidates of interest in this work are PH 

and LuF. We confirm that PH is feasible for laser cooling for A3Π - X3Σ- transition (the main cooling cycle) 

with radiative lifetime of 192.8 ns. We also find that LuF molecule can be feasible for laser cooling for the 

main cooling cycle between (1)1Π - X1Σ+ states having a radiative lifetime of 9.22 ns 

An efficient power series method for solving nonlinear Schrödinger equations 

Laila Al Sakkaf and Usama Al Khawaja (United Arab Emirates University, United Arab Emirates) 

 

We propose a high accuracy power series method for solving partial differential equations with emphasis on 

the fundamental nonlinear Schrödinger equation. The method is based on employing an iterative power 

series for time stepping and a multi-point formula for the spacial discretization of the second derivative. The 

accuracy and calculation speed can be arbitrarily increased to orders of magnitude larger than those of other 

methods and easily reaching machine precision. Two parameters are characterizing the presented method 

accuracy, the maximum power of the time power series and the number of points in the multi-point formula. 

The present method successfully captures the exact moving bright soliton of the nonlinear Schrödinger 

equation. 

An Ensemble Framework for Feature Selection Methods 

Reem Elfatih Salman, Ayman Alzaatreh and Hana Sulieman (American University of Sharjah, 

United Arab Emirates) 

 

With the prevalence of big data, feature selection has become a necessary preprocessing step across many 

data mining applications. In this work, a general framework for the ensemble of multiple feature selection 

methods was implemented. Based on diversified datasets generated from the original set of observations, 

the importance scores generated by multiple feature selection techniques were aggregated using two 

methods: Within Aggregation Method (WAM) which refers to aggregating importance scores within a single 

feature selection, and Between Aggregation Method (BAM) which refers to aggregating importance scores 

between multiple feature selection methods. The experimental evaluation of 13 real datasets shows that WAM 

provides an effective tool for determining the best feature selection method for a given dataset. Both method 

exhibit comparable computational demands, though WAM shows greater stability. The results of this work 

suggest that by applying both WAM and BAM, practitioners can gain deeper understanding of the feature 

selection process. 

Dimensionality Reduction for Visualization of Forward Time Simulated Genetic Data 

Noor H. Hussein (Khalifa University, United Arab Emirates); Samuel F Feng (Khalifa University of 

Science and Technology, United Arab Emirates) 

 

In view of understanding inheritance and enhancing personalized and predictive medicine, genetic data 

attracts attention. Typically genetic data is high dimensional and not simple to get hold of. In this paper, we 

present a pipeline that connects data simulation, dimensionality reduction, and visualization with Principle 

Component Analysis (PCA), for better inference of genetic data. 
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CHS 5: Fisheries & Food, and Other Topics in Health Sciences  

 Chair: Amal Abdulghaffar Arab (University of Sharjah & Ministry of Health, United Arab Emirates) 

Acrylamide mitigation in vitro using a variety of lactic acid bacteria under controlled conditions 

Amal Salem Albedwawi (United Arab Emirates University, United Arab Emirates) 

 

Acrylamide, also called 2-propenamide or AA, is an unsaturated amide with a chemical composition of 

C3H5NO (MW = 71.08 g/mol) was classified as "probably carcinogenic to humans" by the International 

Agency for Research on Cancer (IARC). It is formed in starchy food after frying, baking, or grilling. The 

literature stated that there are so many approaches in reducing acrylamide by changing the cooking 

conditions, adding specific ingredients or removing others. The practice of experimenting the effect of lactic 

acid bacteria removal on toxins showed positive results and further studies are needed to use lactic acid 

bacteria industrially. The aim of this research is to test lactic acid bacteria ability in removing acrylamide in 

vitro in order to provide more options for manufacturers to enhance food safety levels without jeopardizing 

the quality of their food products. 

The Effect of Ultra-Sonicated Aqueous Date Seed Extract on the Functional Characteristics of Low Fat 

and Full Fat Cow Milk Yogurt 

Abeena Abdulazeez (UAEU, United Arab Emirates); Raman Bhaskaracharya (UAEU University, 

United Arab Emirates) 

 

Date seeds contain several antioxidants and phenolic compounds that can provide functional characteristics 

to foods. These compounds can function as a prebiotic in yoghurt. This study involves ultrasonic extraction 

of aqueous soluble compounds from date seed powder and examining the effect of extract (D.S.E) on the 

functional characteristics of low-fat and full-fat yoghurt from cow milk. The yoghurt samples(with/without) 

were studied for functional properties such as viscosity, Water Holding capacity (W.H.C), Syneresis along with 

chemical properties such as Titratable Acid (T.A) and pH at 0, 3, 5 and 10 days of storage. D.S.E of 2% was 

added to yoghurt samples of low-fat and full-fat namely LFE and FFE, respectively. The study showed that 

viscosity improved during storage. No significant differences were observed for syneresis and W.H.C. 

In vitro investigation on probiotic, cytotoxicity and antidiabetic activities in fermented sausage 

Nadia Alkalbani (UAEU, United Arab Emirates) 

 

Probiotic bacteria can provide health benefits when delivered in functional foods. Promising 6 probiotic 

strains isolated previously from salted anchovy fish, E. faecium MF047470, MF047495, MF047509, and 

KY962874, E. faecalis KY962905, and E. durans KY962882, were used to prepare functional fermented fish 

sausages. Probiotic strains were then evaluated for cytotoxicity activity against two cancer cell-lines, 

antidiabetic activity as determined by α-amylase and α-glucosidase inhibition. The α-amylase and α-

glucosidase inhibition from fish sausages fermented by 6 isolates of Enterococcus spp. ranged from 29.2 to 

68.7% and 23.9 to 41.4%, respectively, during 21 days of storage. The cytotoxicity activities against Caco2 and 

MCF-7 cells of fish sausages fermented with Enterococcus spp. ranged from 18.0 to 24% and 13.9 to 27.9%, 

respectively. Fish sausages fermented by potential probiotic isolates of Enterococcus spp. from dried fish had 

valuable health-promoting benefits compared with non-fermented control sausages. 
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The Role of salivary Histatin in Oral Wound Healing -in vitro 

Amal Abdulghaffar Arab (University of Sharjah & Ministry of Health, United Arab Emirates) 

 

Wound healing is important for survival of organism. Many local and systemic factors effect on speed of 

wound healing. In the oral cavity, mucosal wounds healed faster than skin wound because of presence of 

saliva which contain different proteins, enzymes and elements with different regenerative functions. The aim 

of this study is to investigate the role of salivary histatin-1 in enhancing oral wound healing in-vitro. Human 

periodontal ligament fibroblast cell lines were grown in 24 well plates till confluence, then subjected to scratch 

assay that resemble oral wound. Complete medium added to control wells and complete medium with 

histatin-1 (10 ng) added in study wells. Cell migration assay was observed using an inverted microscope at 6, 

12 and 24 hr. and gene expression for MMP-8 was quantified. Results showed that salivary histatin-1 enhances 

cell proliferation, migration and increase MMP-8 gene expression, enhancing the in-vitro wound healing 

process. 

Effect of Thickness and Cementation Technique on Fracture and Fatigue Resistance of Feldspathic 

Ultra-Thin Laminate Veneers 

Amna Mohamed Al Ali (University of Sharjah, United Arab Emirates) 

 

Objective: This study aimed to assess the fatigue resistance after thermo-mechanical cycling in a chewing 

simulator machine, and the fracture resistance by recording the load to failure in a universal testing machine, 

of two thicknesses of ultra-thin porcelain laminate veneers (UTLV) (0.2 and 0.4 mm), using two different 

cementation techniques (light cure resin cement and preheated resin composite). 

Prevalence and characteristics of referred pain in patients diagnosed with temporomandibular 

disorders according to the Diagnostic Criteria for Temporomandibular Disorders (DC/TMD) 

Nawal Saeed Alketbi (University of Sharjah & MOI, United Arab Emirates) 

 

Objective. The aim of the study was to assess the prevalence and characteristics of the referred pain 

associated with TMD diagnosed according to the DC/TMD. Study design: A total of 50 patients were enrolled 

in this study and they were examined according to DC/TMD criteria (Axis I and Axis II). MRI and CBCT were 

used for diagnosis of specific TMD classes. Results: The highest incidence of referred pain was recorded in 

patients diagnosed with anterior disc displacement with reduction (16%). A positive Pearson product-

moment correlation was found between the Axis I DC/TMD diagnosis, pain level, mouth opening, duration of 

symptom and referred pain. A negative Pearson product-moment correlation was found between referred 

pain and the disability score. Conclusion: The results of this study facilitate the diagnosis process of TMD by 

evaluating the prevalence and characteristics of referred pain which is the main factor that complicates the 

diagnosis of TMD. 
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EPS-A5: Civil Engineering  

 Chair: Aaron Chow (New York University Abu Dhabi, United Arab Emirates) 

Inundation of the Abu Dhabi Coastline due to combined Sea Level Rise and weather impacts 

Aaron Chow, Alain Siwe and Samer Madanat (New York University Abu Dhabi, United Arab 

Emirates) 

 

A high resolution (~30m) 2D Hydrodynamic model was run to investigate the impact of a 0.5m sea level rise 

on the Abu Dhabi coastline. The model incorporates the combined effects of sea level rise tidal forcing and 

storm surge (using the DELFT3D model), wind and wave forcings encountered during a typical Shamal wind 

event (using the SWAN model) in addition to wave run-up calculations. The model results showed that several 

islands and coastal areas containing important highway links would be inundated during such an event. While 

the northern coastlines of Saadiyat Island, Lulu Island are mainly affected by storm run-up and waves, some 

inland inlets such as the head of the South Mussafah Channel may also be affected by the tidal elevations 

experienced by sea level rise. 

The behavior of of Tapered Concrete Filled Steel Tube (CFST) Connected to Encased Steel Reinforced 

Concrete Composite (SRC) Column 

Yasser Abdelhamid Azzazy (British University in Dubao, United Arab Emirates) 

 

This research is focusing on the behavior of a tapered concrete filled steel tube column (CFST) connected to 

encased composite column (SRC) under axial compression and uni-axial bending. The purpose of having two 

different sections along the column height is to enhance flexure resistance of the column at the top edge by 

introducing CFST element, while the lower part is modeled as SRC element which is subjected mainly to axial 

compression with significant reduction in bending moments. The behavior of the composite column has been 

studied using different cylinder concrete strength ranging from C40MPa to C70MPa. Two steel grades of 

S275MPa and S355MPa has been adopted in this research. The research illustrates Load Path and Stress / 

Strain distribution under Axial compression and Uni-axial bending. Furthermore, it displays the composite 

column capacity along its height by adopting 3D-finite element fiber model and simplified approach by 

Eurocode and American Standards. 

Strengthening of Reinforced Concrete Columns Using Composite of Near Surface Mounted CFRP 

Strips and Fabric 

Raed Abokwiek, Jamal Abdalla and Rami Hawileh (American University of Sharjah, United Arab 

Emirates) 

 

The efficiency of carbon fiber reinforced polymer (CFRP) strips to enhance reinforced concrete (RC) columns 

were investigated. Concentric and eccentric loads were imposed on the columns, leading to uniaxial and 

biaxial bending. 27 RC column specimens that had varying strengthening ratios have been utilized. The 

samples were categorized into 3 groups: axial, uniaxial and biaxial. In every category it was divided into several 

sub-groups accompanied with a control specimen that was not strengthened. The strengthened specimens 

showed a significant increase in the load-carrying capacity and ductility over the control specimens. The 

increase in the load-carrying capacity for confined columns strengthened with strips in axial, uniaxial and 

biaxial bending ranged from 36 to 49%, 48 to 95% and 76 to 128%, respectively. 
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Degradation Models for the Dynamic Properties of Soils in UAE 

Ahmed Mohsen Khalil, Zahid Khan and Mousa Attom (American University of Sharjah, United Arab 

Emirates) 

 

Dynamic properties of soil are important for the design of structures under seismic loadings. The United Arab 

Emirates (UAE) is experiencing significant construction development; however, there is no systematic study 

to characterize the regional soils for dynamic properties. Also, correlations developed for other regions may 

not be suitable for the UAE. This research presents the findings of a laboratory testing program involving 

cyclic (CT) tests along with bender element (BE) testing on representative samples of regional soils. The BE 

tests are used to evaluate the low strain shear wave velocity (Vs), whereas the CT test is used to evaluate the 

shear modulus (G) and the damping ratio (ξ) at different strain levels and confinement pressures. The research 

presents degradation of the dynamic properties of regional soils. The results of the experimental program 

indicate that the degradation of dynamic properties generally agrees with previous studies however the 

model parameters are different. 

Structural Performance of 3D Concrete Printing 

Abdalla Ghoneim (American University of Sharjah, United Arab Emirates) 

 

3D concrete printing, 3DCP, is considered the latest digital technology in the construction industry, it has 

shown its potential in a wide range of disciplines. 3DCP on a large scale will have several Environmental, 

economic and societal advantages such as time, cost and waste savings. The lack of advanced research in this 

technology doesn't allow it to confidently prove itself in the construction industry. This study will assess the 

compressive and flexural performance of 3DCP reinforced with polypropylene fibers. Cube samples are tested 

for 3DCP with and without polypropylene fibers. In addition, 4 different concrete mixes are tested to assess 

its flexural strengths. Traditional concrete beams with and without reinforcement; in addition to fiber 

reinforced beams with and without reinforcement. Results from the beams were analyzed and compared 

through deflection-force curves to evaluate the flexural behavior of 3DPC. 

Numerical Simulation of the Bond Behavior between Concrete and GFRP Reinforcing Bars 

Mohamed Suhoothi Abdul Careem (Khalifa University, United Arab Emirates) 

 

In this study bond performance of GFRP bar in normal weight concrete was investigated using the numerical 

modeling technique. A 3D finite element model (FEM) was developed for direct pullout test in ABAQUS®. 

The model was calibrated by comparing the numerical findings with the experimental results from the 

available literature. The validated model was used to conduct a parametric study; compressive strength 

(f_c^'), size of glass fiber reinforced polymer (GFRP) bars (d_b) and embedded length of GFRP bar (l_d) were 

chosen as the variables to do this study. Bond strength (τ_b) increased when higher compressive strength, 

lower size of GFRP bar and lesser embedded length were used. The direct pullout test FEM model was 

compared with beam type pullout test experimental results. Finally, analytical models were proposed to 

predict the bond-slip performance and bond strength of GFRP-concrete interference and the proposed 

model was compared with current international standards. 
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EPS-B5: Biomedical Engineering  

 Chair: Wael Othman (New York University Abu Dhabi, United Arab Emirates) 

Cytotoxicity testing of MXene and its application as a biosensor 

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) 

 

Among different classes of 2D materials, the new interest is focusing on MXene which is extracted from the 

MAX phase of ceramics. Our study aims to elucidate the potentials for applying MXene as a biosensor system. 

To achieve the goal, this study analyzes the in vitro cytotoxicity of the material, in other words, the impact of 

MXene on the viability of macrophage immune cells (RAW 264.7). The viability of macrophages which are 

classical immune cells within MXene colloidal solution were tested by MTT assay. The cytotoxicity testing 

results have shown that the MXene is toxic at a certain concentration. The results hypothetically promise that 

the MXene will perform a high rate of biocompatibility compared to other available 2D materials owing to its 

high hydrophilicity and large surface area. 

Smart Laparoscopic Grasper Utilizing Force and Angle Sensors for Stiffness Assessment in Minimally 

Invasive Surgery 

Wael Othman (New York University Abu Dhabi, United Arab Emirates); Mohammad 

Qasaimeh (New York University, United Arab Emirates) 

 

As an alternative to open surgery, minimally invasive surgery (MIS) utilizes small skin incisions as ports to 

insert an endoscope and surgical tools. MIS offers significant advantages, including reduced pain, shorter 

recovery times, and better cosmetic outcomes than classical surgeries. However, MIS procedures come at the 

cost of losing the "sense of touch," which surgeons rely on to feel the tissues under operation, palpate organs, 

and assessing their conditions. This has encouraged researchers to develop smart MIS tools that provide 

artificial tactile sensation, mostly using electrical- or optical-based tactile sensors. In this work, we introduce 

a prototype of a smart laparoscopic grasper integrated with force and angle sensing capabilities via off-the-

shelf sensors. The specification and design of the smart grasper are presented, as well as a demonstration on 

stiffness assessment of elastomeric samples and chicken meat. Overall, our prototype exhibits great potential 

for MIS applications, with room for future improvements. 

Regression Analysis of long-term Emotion Data for Emotion Recognition 

Sara Nasrat (Khalifa University, United Arab Emirates); Herbert Jelinek and Ahsan 

Khandoker (Healthcare Engineering Innovation Center, Khalifa University, United Arab Emirates) 

 

Emotion recognition is a fast-growing domain of research with many promising applications in the clinical 

and computing settings. The field of longitudinal data recordings gathered by Experience Sampling Method 

(ESM) is of a research interest. In this research, developing a reliable emotion recognition model starts with 

an understanding of emotion labels using methods from regression analysis. This was achieved by modelling 

the week-long emotion labels recordings of 181 participants, where different Poisson distributions were 

compared to determine the best fit. Negative Binomial (NB) model on high valence count data showed a best 

fit with Std. Err. values of 0.019444 and 0.008994 for the variables R(Success) and P(Probability) of the NB 

function, respectively. Best fit of NB models was also shown for the low valence, high arousal and low arousal 

count data. This indicates that a NB regression model can be used on emotion count datasets with 

physiological signals as predictors. 
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EPS-C5: Chemical & Water Engineering  

 Chair: Awais Zaka (Khalifa University, United Arab Emirates) 

Adsorptive Desulfurization of Fuels Using Metal Organic Frameworks and Ionic Liquids 

Aysha Shehab Alobeidli (American University of Sharjah, United Arab Emirates) 

 

The conventional hydrodesulfurization method currently used for desulfurization is an energy intensive 

process that is ineffective in the removal of sterically hindered sulfur containing compounds present in raw 

fuels. In this work, the use of MOFs in adsorptive desulfurization is being investigated. Likewise, the effect of 

IL incorporation in enhancing the activity of MOFs is studied. A-100 was used to desulfurize model fuel 

consisting of dibenzothiophene (DBT) in n-hexane. The study shows the effectiveness of A-100 in reaching 

100% desulfurization of 500 ppmw n-hexane after 270 min. However, at higher concentrations the 

%desulfurization was reduced to 81%. Upon, IL ([Bmim][Cl]) incorporation, IL@MOF samples effectively 

increased the %desulfurization from 81% to 90% indicating the benefits of ILs in enhancing the MOF's activity. 

However, the %desulfurization decreased with increasing IL content. Hence, further studies are required to 

reach the optimum IL: MOF necessary to achieve ultra-low sulfur levels in fuels. 

Estimating the Heats of Fusion of Ionic Liquids 

Samira Zeinab, Paul Nancarrow and Nabil Abdel Jabbar (American University of Sharjah, United 

Arab Emirates); Taleb Ibrahim (American university of sharjah, United Arab Emirates); Mustafa 

Ibrahim Khamis and Dhruve Mital (American University of Sharjah, United Arab Emirates) 

 

With rapid rise in population and economic growth, energy security has become a topic of widespread 

discussion. An efficient method for meeting end-use energy demand by energy storage and distribution is 

through thermal energy storage. Phase change materials can be utilized to achieve latent heat storage. The 

unique properties of ionic liquids have grabbed the attention of many. Enthalpy of fusion, which represents 

the amount of energy stored or dissipated during phase change, is a critical criterion for judging the 

effectiveness of the ionic liquid. Hence, an accurate predictive model is needed to estimate the heat of fusion 

of an ionic liquid while avoiding the complexity of experimental work. A group contribution model is thus 

being developed. To enhance the results of the predictive model and increase the accuracy, a comprehensive 

data analysis has been performed to include the affecting parameters into the model. 

Fabrication and Evaluation of Pyrite (FeS2) for photovoltaic Applications 

Awais Zaka (Khalifa University, United Arab Emirates); Saeed Alhassan (Khalifa University of 

Science and Technology, United Arab Emirates); Ammar Nayfeh (Khalifa University, United Arab 

Emirates) 

 

With the low-cost associate with iron and sulfide, pyrite-based photovoltaics cell can become a suitable 

alternative to conventional silicon based solar cell. However, despite having most suitable theoretical values 

of required properties, pyrite has yet to become a practical solution to world energy needs. This study aims 

to analyze the performance of pyrite thin films in photovoltaic applications fabricated through atomic layer 

deposition. 
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Novel processes for lean acid gas operation for sulfur production with high efficiency 

Najah Abumounshar (Khalifa University, United Arab Emirates) 

 

In this study two new process are studied to improve the traditional Claus process. The new processes involve 

the combustion of elemental sulfur to produce SO2. Elemental sulfur combustion has long been used to 

generate SO2 for the production of sulfuric acid, which is used in the chemical industry, but it is now also 

being considered as a power generation energy vector. In the first method, sulfur process generates SO2, 

which is combined with acid gas and sent to catalytic reactors for sulfur recovery, eliminating the need for 

acid gas combustion. In the second process, SO2 from sulfur combustion at high-temperature is mixed with 

acid gas in the furnace for sulfur production. The remaining gas is sent to catalytic reactors for further sulfur 

recovery. 

Efficient degradation of 2-Mercapto-benzothiazole and other Emerging Pollutants by bacterial DyP 

peroxidases 

Aya Ahmad Alsadik, Khawlah Athamneh and Syed Ashraf (Khalifa University, United Arab 

Emirates) 

 

The unprecedented rise in the development of industries has led to detection of new classes of pollutants 

referred to as emerging pollutants which have recently been deemed as an ecological threat. The current 

work discusses the potential application of enzymes to treat these emerging pollutants, among which 

Peroxidases namely Dye De-colorizing Peroxidases were utilized after their expression in bacterial system. To 

investigate their ability to treat and potentially remove emerging pollutants, 31 emerging pollutants were 

subjected to enzymatic treatment by bacterial Dye De-colorizing Peroxidases using LCMSMS method. Our 

data showed complete removal of 2-Mercapto-benzothiazole (MBT), and significant degradation of other 

emerging pollutants. These data provide the first instance of the potential effect of Dye De-colorizing 

Peroxidases in degrading emerging pollutants. 

Classification of Water Supply and Sanitation Technology Options Using Machine Learning Method 

Hala Salem Al Nuaimi (Khalifa Universitu, United Arab Emirates) 

 

The water and sanitation technologies to be implemented in a community need to be accessible by all people 

living in the area. Based on a study done by the Rural Water Supply Network, 15% to 30% of water and 

sanitation (watsan) installed infrastructures in developing countries are not operating due to inappropriate 

selection of watsan technologies. This paper presents a decision framework for the selection of appropriate 

watsan technologies. This decision model is made up of three modules. The first component is used to assess 

the community's capacity to manage local watsan services, the second component is a database of available 

watsan technologies, classified by their capacity requirement level (CRL), and the third component is a 

matching model between the two first components. This paper focuses on the second component, the 

database of watsan technologies, and more specifically on technologies' classification. The classification 

method proposed is based on Machine Learning. 
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EPS-D5: Computer & Information Science  

 Chair: Nada Elsokkary (Khalifa University of Science and Technology, United Arab Emirates) 

Ensemble Deep Learning and Textural Analysis in the Early Prediction of Alzheimer's Disease 

Nada Elsokkary (Khalifa University of Science and Technology, United Arab Emirates); Hasan 

AlMarzouqi (Khalifa University, United Arab Emirates) 

 

Early prediction of Alzheimer's disease, a neuro- logical disease with irreversible damage to the brain cells, is 

a vast area of research dedicated to reconciling the growing need to assess, study, and treat affected subjects. 

Deep learning and image processing techniques have been used to facilitate the creation of Alzheimer's 

disease diagnosis and prediction systems. In this paper, we propose an early prediction system for Alzheimer's 

Disease that relies on textural analysis, regional ensemble learning, and deep learning, while utilizing 

structural MRI scans and clinical data. 

Automatic Management Protocol for X.509 Extended Validation Certificates 

April Rains R. Maramara and Ahmad Samer Wazan (Zayed University, United Arab 

Emirates); David W Chadwick (University of Kent, United Kingdom (Great Britain)) 

 

The security of the World Wide Web is based on Transport Layer Security (TLS) and certificates issued to web 

sites by Certification Authorities (CAs). This allows users to securely "talk to" web sites over HTTPS. Recent 

developments have enabled CAs to automatically issue Domain Validated certificates to web sites that can 

prove ownership of their domain names e.g. mycompany.com. However, anyone can register any domain 

name, so this does not guarantee that the domain name is actually owned by a genuine business and not by 

a fraudster wishing to cheat users. Our project will allow CAs to automatically issue Extended Validation (EV) 

certificates to nationally registered organizations that can prove their identities using newly standardized 

Verifiable Credentials. This will help to assure users that the web sites are run by genuine businesses and not 

by fraudsters. 

An Enhanced Cross-Blockchain in UAV Networks: Opportunities and Challenges 

Noura O Alnuaimi, Chan Yeun, Ruba Alkadi and Abdulhadi Shoufan (Khalifa University, United 

Arab Emirates); Young-Ji Byon (Khalifa University of Science and Technology, United Arab 

Emirates) 

 

The use of Unmanned Aerial Vehicles (UAVs) has been popular area of research and more in demand 

especially with the emergence of new technologies that support it, such as the 5G networks. However, with 

the increasing numbers of UAV in the air as well as their different types of services. It gets more difficult to 

control and secure their network. In this paper, we discuss the up-to-date research that has been done where 

the blockchain technology has been used to support multiple applications of the UAV network. We also 

conclude that a single blockchain ledger is still limited in providing full services to the UAV network. Thus, we 

address the open issues found in use of a single blockchain scheme and introduce a new scheme and research 

field that uses the technology of cross-blockchain to support the application of UAV networks as well as the 

challenges that arise with it. 
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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. 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. 

Key Stroke Based Sybil Attack Detection in MCS 

Ruba Nasser (Khalifa University, United Arab Emirates) 

 

Nowadays, smartphones and smart devices have become essential for everyday activities including business, 

communication and entertainment. The spread of these devices along with the rich set of sensors they are 

equipped with has led to the emergence of Mobile Crowdsensing. Although a large number of participants 

is essential to make the sensing effective, some obstacles may still prevent the task requester from obtaining 

reliable information such as having malicious workers who either try to sabotage a task or try to attain 

multiple tasks completion for increased monetary rewards. This work tackles the problem of malicious nodes 

by profiling workers over time using data obtained from their continuous interactions with their mobile 

devices. We can leverage such information to uniquely distinguish each user's interaction from the rest of the 

users. 

 

 

EPS-E5: Communication Engineering  

 Chair: Shimaa Ayman Naser (Khalifa University, United Arab Emirates) 

Rate Splitting Multiple Access for Visible Light Communications                 

Shimaa Ayman Naser (Khalifa University, United Arab Emirates); Paschalis C. Sofotasios (Khalifa 

University & Tampere University, Finland); Sami Muhaidat and Mahmoud Al-Qutayri (Khalifa 

University, United Arab Emirates) 

A promising solution to the current spectrum crunch is the proposal of visible light communications (VLC), 

which explores the unregulated visible light spectrum to enable high-speed short range communications, in 

addition to providing efficient lighting. Although VLC is inherently secure and able to overcome the 

shortcomings of current RF wireless systems, it suffers from several limitations, including the limited 

modulation bandwidth of light-emitting diodes. In this respect, several interesting solutions have been 

proposed in the recent literature to overcome this limitation. In this article, we consider the integration of the 

newly emerged multiple access scheme rate splitting multiple access (RSMA) with VLC systems. Our results 

illustrate the flexibility of RSMA in generalizing other multiple access techniques, namely NOMA and SDMA, 

as well as its superiority in terms of weighted sum rate. 
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Bit Loading Algorithm for OFDM-NOMA Systems               

Tasneem Assaf, Arafat Aldweik and Mohamed Shawky El Moursi (Khalifa University, United Arab 

Emirates) 

In this paper, an adaptive bit loading algorithm for multicarrier non-orthogonal multiple access (NOMA) 

systems is proposed. The obtained results show that the bit loading provides NOMA with an additional 

degree of freedom that allows non uniform spectrum sharing among the users. It is shown that NOMA can 

outperform orthogonal multiple access (OMA) by 100% in terms of spectral efficiency, for the two-user 

scenario. 

Performance Analysis of LoRa-Backscatter Communication System in AWGN Channels           

Abubakar Sani Ali, Lina Bariah and Sami Muhaidat (Khalifa University, United Arab Emirates) 

Future wireless networks are evolving towards enabling reliable communications for miniature-sized and 

resource constrained Internet of things (IoT) devices, imposing stringent requirements on the future sixth-

generation (6G) mobile networks. These requirements include low cost, ultra-low latency, improved spectral 

and energy efficiencies, higher reliability, and significantly enhanced data rate. Emphasizing on the fact that 

these devices have limited capabilities and might be in inaccessible places, which make battery replacement 

or recharging a challenging task, energy-efficient solutions should be developed to ensure uninterrupted and 

seamless wireless communications for power-limited IoT devices. In this paper, we propose a framework for 

Long Range (LoRa)-enhanced backscatter communications (BackCom) and present the error-rate 

performance analysis of the system in Additive white Gaussian Noise (AWGN) channels. 

Band Circularly Polarized Wideband Slot Antenna for CubeSat Applications 

Omar S. Hassan (Khalifa University, United Arab Emirates); Mohamed A Abou-Khousa and Khaled 

Al-Wahedi (Khalifa University of Science and Technology, United Arab Emirates) 

 

With the recent proliferation of CubeSats missions, there is a critical need for space-ready antennas with a 

desired set of characteristics. In this paper, an S-band wideband, circularly polarized (CP), slot antenna with a 

co-planar waveguide (CPW) feed is proposed for CubeSat applications. The antenna geometry is presented, 

and its performance is validated through extensive numerical electromagnetic simulation. The proposed 

antenna is shown to achieve fractional impedance bandwidth of 28.6% centered around 3.2 GHz, axial ratio 

bandwidth (ARBW) of 13.7%, and 6-6.5 dBi gain all while being lower profile and constructed space-proven 

materials (i.e., Rogers RT/duriod 5880). 

 

EPS-F5: Industrial Engineering  

 Chair: Abdalla B. Badr (Khalifa University of Science and Technology, United Arab Emirates) 

Blockchain-based Solution for Healthcare Waste Management 

Abdalla B. Badr, Raja Jayaraman and Khaled Salah (Khalifa University of Science and Technology, 

United Arab Emirates) 

 

The COVID-19 pandemic has caused an increase in healthcare waste (HCW) generation. Mismanagement of 

waste, a result of archaic, paper-based systems, can pose environmental threats. In this paper, we propose a 

blockchain based system that tracks and records all steps of HCW management. Our solution records 

generation of HCW, transportation, and treatment and landfilling. 
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Impact of uncertainty in building energy demand on the design and performance of solar 

photovoltaic systems 

Janar Jeksen (Khalifa University, United Arab Emirates) 

 

By 2050, the global population is estimated to increase to about 9.8 billion with over 70% living in the cities. 

The associated rise in the number of buildings has been considered to be one of the major contributors to 

energy consumption with its demands being mainly covered by burning fossil fuels. In the fight against 

climate change, buildings play an essential role as they account for around 40% of global energy 

consumption. Therefore, researching, designing, and adopting PV systems is essential to help transition 

towards more sustainable building and infrastructure sectors. A limited number of studies have evaluated the 

impact of uncertainty in operation patterns on the performance of RE systems. The goal of this research is to 

present a comprehensive framework to quantify the impact of uncertainty in building operation patterns on 

the techno-economic performance of PV systems. 

Integrating TRIZ into Design for Six Sigma for New Product Development 

Khadeijah Rashed Aldhanhani (Khalifa University, United Arab Emirates) 

 

In this complex world and rapidly shifting market environment, new product development (NPD) is a 

significant concern for companies regardless of industry. Notably, because of the continuous change in the 

demand and customers' needs and technology, the marketplace is considered to be dynamic. For this reason, 

companies are required to maintain their product and services by keeping them up-to-date and in line with 

the consumer desire. Even so, nowadays, organizations' willingness to deeply understand their customers is 

not enough the primary focus must be to address customer needs and requirements and achieve those 

requirements and exceed them. Consequently, this study aims to contribute and propose an advanced 

framework for developing a new product by Integrating the Theory of Inventive Problem Solving (TRIZ) into 

the existing Design for Six Sigma (DFSS) methodology. 

 

 

EPS-G5: Petroleum Engineering & Geology  

 Chair: Mohammed Jabir (Khalifa University, United Arab Emirates) 

Evolution of the rifted margin and overlying foreland basin underlying the oilfields of Abu Dhabi 

Mohammed Jabir and Mohammed Ali (Khalifa University, United Arab Emirates) 

 

An integrated approach based 2D seismic profiles and biostratigraphic data was preformed to provide 

preliminary results on the tectonic evolution of the sedimentary basins of Abu Dhabi. Three major 

stratigraphic sequences were identified; Lower Permian-Jurassic rifted-margin, intermediate Cretaceous 

passive-margin and upper Late Cretaceous-Tertiary active-margin sequences. The tectonic subsidence and 

uplift analysis by backstripping suggest two rifting phases followed by lithospheric flexure that resulted in 

formation of the UAE foreland basin. This study provides initial results of an ongoing research investigating 

tectono-stratigraphy of the basins underlying the oilfields of Abu Dhabi Emirate. 
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Petrology of Ferrar large igneous province basalts from the Catamaran Core, Tasmania, Australia 

Hasan Mohamed Al Ali (Khalifa University, United Arab Emirates) 

 

The Ferrar large igneous province was a volcanic event which resulted in the emplacement of a large amount 

of igneous rocks. It occurred during the Jurassic about 180 million years ago. The petrography of the rocks 

that were emplaced during this event remain largely understudied. This paper studies the petrography of the 

Catamaran core which originates from Tasmania, Australia. The core samples will undergo rigorous full rock 

sample and thin section analysis to determine the petrology. These analyses suggested that the samples were 

largely basalts. These basalts showcased features such as quartz amygdoles and calcareous lenses indicating 

hydrothermal alterations and impurities in the magmatic melt. 

Machine Learning Approach for Oil-Contamination Detection using Metagenomic Sequences 

Mary Krystelle Catacutan, James McElhinney and Jorge Dias (Khalifa University, United Arab 

Emirates); Ayesha Al Marzooqi (Khalifa University of Science and Technology, United Arab 

Emirates) 

 

Loss of containment events are a significant concern for the upstream petroleum sector. The early detection 

of anthropogenic activities could limit the spread of contamination and immediately mitigate the spills. 

Microbes are ubiquitous and, as the relative abundance of key microbial community members shift with 

environmental perturbations (such as oil contamination), microbial communities are useful for environmental 

monitoring. However, the challenge lies in the lack of tools that could identify features of these microbial 

communities for this application. Machine learning (ML) approaches offer a promising means to address this 

challenge. The aim of this study is to establish a means for early oil contamination detection through the 

implementation of ML, specifically focusing on establishing which ML input (amplicon sequence variants or 

k-mer representation) data would best serve predictive ML framework for microbial feature detection to 

inform for oil contamination. 

Multilane Capsule Network for Identification of Oil Contamination using Metagenomic Data 

Mary Krystelle Catacutan, James McElhinney and Jorge Dias (Khalifa University, United Arab 

Emirates); Ayesha Al Marzooqi (Khalifa University of Science and Technology, United Arab 

Emirates) 

 

The application of Deep Learning (DL) in metagenomic studies is rapidly increasing due to its identification 

and predictive ability. This paper looks at utilizing a multilane capsule network (CapsNet) for early recognition 

of oil perturbation which could be used for environmental monitoring. Comparison between CapsNet and 

classic machine learning techniques (random forest, support vector machine, and multi-layer perceptron) 

would be conducted to establish which model best suits the aim of the study. Ideally, a tool that is cost-

efficient, fast, and accurate is preferred as immediate identification of such perturbations is essential for rapid 

mitigation of spills to prevent further damage and harm. Thus, these are the aspects that would be evaluated 

when comparing different approaches. 
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