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 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

1. The history of social housing and contemporary 
solutions developed to address the affordable 
housing crises (Middle East in particular and the 
Global South in general) – postcolonial 
perspectives and critical urban theories 

Masters BA in Architecture, 
Architectural or Art 
History, Urban Design 
or Planning 

Kivanc Kilinc kk45@aub.edu.lb 

2. Early 20th century domestic and residential 
culture, and the modernization of households 
(Middle East and Europe) – gendered reading of 
the built environment, feminist perspectives; 
comparative studies are welcome 

Masters BA in Architecture, 
Architectural or Art 
History, Urban Design 
or Planning 

Kivanc Kilinc kk45@aub.edu.lb 

3. Art- and culture-led urban renewal and 
gentrification (Middle East) – the World City 
debates, Lefebvrian theoretical frameworks, and 
the critique of neoliberal urban policies. 

Masters BA in Architecture, 
Architectural or Art 
History, Urban Design 
or Planning 

Kivanc Kilinc kk45@aub.edu.lb 

4. Understanding the relationship between 
buildings and the environment is crucial in order 
to develop a built environment that responds to 
the identified environmental challenges in the 
coming decades. This requires the research, 
study and development of three main topics.  
First, identifying the appropriate building design 
methodologies as part of the integrated delivery 
process – in order to improve comfort 
conditions and reduce energy use.  
Second, identifying improved construction 
materials & assembly methods that have lower 

Masters Mainly CEE and ME 
students. Knowledge 
of energy modelling 
software, 
environmental 
simulation softwares 
and an understanding 
of construction 
methods would be 
useful. 

Aram Yeretzian ay10@aub.edu.lb 



 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

environmental impact throughout the whole life 
cycle of materials.  
Third, improving the performance of buildings so 
that the carbon footprint during the lifetime of 
buildings is significantly reduced. 

5. Mechanisms of upper airway collapse in 
obstructive sleep apnea (OSA). 
OSA is a highly prevalent human health problem 
characterized by repetitive collapse of the upper 
airway (throat region) and breathing interruption 
during sleep. The disorder can lead to serious 
health consequences, such as cardiovascular 
disease and neurocognitive dysfunction. The 
upper airway is a highly complex structure 
composed of numerous muscles, bony and soft 
tissues. This complexity has contributed to lack of 
understanding as to why the upper airway 
collapses during sleep had left more than 50% of 
those diagnosed with OSA without effective 
treatment. A multi-model engineering, 
physiology and clinical approach is required to 
overcome the current gap in knowledge. Projects 
examining the biomechanics and physiology of 
the upper airway to fill this gap using (alone or in 
combination) computational modeling, 
physiological experimentation (animal or 
human), signal processing and biomedical 
imaging are available. 

PhD and 
Masters  

Engineering students 
from any discipline   

Jason Amatoury ja106@aub.edu.lb 

6. Developing simplified & improved technologies 
to characterize obstructive sleep apnea (OSA). 
While at least 6-17% of individuals have OSA, 90% 
remain undiagnosed. This is partly due to 

PhD and 
Masters  

Engineering students 
from any discipline   

Jason Amatoury ja106@aub.edu.lb 



 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

laborious overnight laboratory sleep studies, as 
well as the accessibility to and cost of such 
studies. Furthermore, traditional methods of 
diagnosis are deemed ineffective in 
characterizing the causes of an individual’s OSA 
to subsequently allow targeted treatment. 
Research involved in developing new 
technologies for simplified in-clinic/at home 
physiological measurements and OSA diagnosis, 
in addition to methods to improve diagnostic 
accuracy, are required. Areas covered with such 
projects include one or more of the following: 
bioinstrumentation, experimentation, signal 
processing, programming and modeling.  

7. Treatments for obstructive sleep apnea (OSA). 
Several treatments for OSA are available, but 
each are found to only help ~50% of sufferers. 
This is partly because the mechanisms underlying 
many of these therapies (e.g. mandibular 
advancement, neuromuscular stimulation, upper 
airway surgeries) are not entirely known, nor how 
they impact different individuals. New 
therapeutic approaches are also required to 
meet the need of others non-responsive to any 
individual therapy. Projects using one or more 
approaches of computational modeling, physical 
modeling and experimentation to understand 
current or develop new treatment approaches 
are offered. 

PhD and 
Masters  

Engineering students 
from any discipline   

Jason Amatoury ja106@aub.edu.lb 

8. Synaptic and intrinsic mechanisms of seizures 
and epilepsy 

PhD and 
Masters 

ECE and BME 
students, or any 
engineering student 

Arij Daou  arij.daou@aub.edu.lb 
 

mailto:arij.daou@aub.edu.lb


 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

Epilepsy is a common neurological disorder, yet 
despite its impact, very little is known about its 
electrophysiological underpinnings at the levels 
of both neurons and their embedded networks. 
Our group is currently focusing on investigating 
the electrophysiological changes of specific 
classes of neurons after epileptic induction. 
Students working on this project will induce 
epileptic seizures surgically and then record 
intracellularly from neurons in brain slices to 
check for the reasons the neurons’ electrical 
activity changed after seizure induction, and 
whether these changes are due to intrinsic 
factors like ionic currents expressed in the 
neurons or due to network effects.  

interested in 
experimental 
neuroscience. 

9. Developmental basis of learning and memory 
Decoding the cellular mechanisms involved in 
storing and processing information in neural 
networks is a key component to understanding 
learning and memory phenomena. Beyond well-
studied synaptic plasticity mechanisms of 
learning and network function, non-synaptic 
changes to neuronal excitability are implicated as 
an additional mechanism involved in engram 
formation, network function, and behavior. 
Recent experimental results from our group 
suggest that the memory of the vocalized song in 
songbirds is encoded intrinsically at the level of 
neuronal ion channels (proteins), challenging the 
known nomenclature of synaptic plasticity. It 
remains unclear how these electrophysiological 
properties are related to the acoustic properties 

PhD and 
Masters 

ECE and BME 
students, or any 
engineering student 
interested in 
experimental 
neuroscience. 

Arij Daou arij.daou@aub.edu.lb 
 

mailto:arij.daou@aub.edu.lb


 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

of their songs and how they converge through 
developmental learning. This project investigates 
the developmental basis of intrinsic plasticity. 
Students will record intracellularly from cortical 
neurons of songbirds at different ages with the 
aim of directly linking ion channel dynamics and 
genetic expressions to behavioral changes. 

10. Neuronal network and single neuron 
mechanisms of stuttering 
Stuttering affects the fluency of speech. Of 
interest, the songbird vocal system has emerged 
as the best-developed model for the neural basis 
of speech acquisition, production and 
pathologies since songbirds are among the very 
few animals that learn their vocalizations through 
a process of vocal imitation, similar to what the 
humans do. Vocal control and learning are 
critically dependent on auditory feedback in both 
songbirds and humans. Continuous delayed 
auditory feedback (cDAF) is a technique that 
robustly disrupts speech fluency in both humans 
and songbirds causing stuttering. This project 
aims at exposing songbirds to cDAF and then 
record intracellularly from adult zebra finches in 
vivo to examine how cDAF distorts the “cortical” 
neural network and affects the firing patterns of 
identified projection neurons. Stuttering is one 
example of how abnormal feedback can affect 
motor sequencing, an important and intensely 
studied problem in neuroscience that more 
broadly this work will also contribute to. 

PhD and 
Masters 

ECE and BME 
students, or any 
engineering student 
interested in 
experimental 
neuroscience. 

Arij Daou arij.daou@aub.edu.lb 
 

mailto:arij.daou@aub.edu.lb


 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

11. Data assimilation methods for estimating 
electrophysiological parameters of neurons 
The existence of large, information rich, well 
curated data sets from increasingly sophisticated 
observations on complicated nonlinear systems 
has set new challenges to the information 
transfer task. The nonlinearity and complexity of 
biological phenomena keeps much of the 
intricate details of science mysterious. Moreover, 
the amount of data collected is staggering, and 
the degree of uncertainty in models that replicate 
the collected data is frustrating. Data assimilation 
(DA) is a technique whereby observational data 
are combined with model output to produce an 
optimal estimate of the evolving state of the 
system. In this project, data assimilation 
techniques will be employed to estimate the 
electrophysiological parameters of neurons. The 
data will be collected intracellularly from 
identified neurons in brain slices, conductance-
based models will be generated to fit the data, 
and then DA procedures will be applied to 
generate biologically accurate estimates of 
model parameters, which will be then tested and 
verified in the brain slice. 

PhD and 
Masters 

Engineering students 
from any discipline  

Arij Daou arij.daou@aub.edu.lb 
 

12. Brain Machine Interfaces for Next Generation 
Neural implants 
The evolution of the neural prosthesis as a clinical 
solution for treatment and management of 
neural disorders has been focused on three major 
challenges; reducing tissue damage, increasing 
stimulation/recording resolution and implant life. 

PhD and 
Masters 

See Dr. Khraiche Massoud 
Khraiche and 
collaborates in 
the US 

mkhraiche@aub.edu.lb 

mailto:arij.daou@aub.edu.lb


 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

We are exploring innovations in nanotechnology 
to address those challenges with a focus on 
developing high fidelity, stable and long term 
nanoneural interfaces. Students interested in 
these projects will work at the interface of 
engineering and medicine in a multidisciplinary 
environment and engage in labs at leading labs at 
AUB and the United states working in the field.    
 
 

13. Biomechanics of the Brain 
There is a rich body of literature that investigates 
the impact of mechanical forces on neural tissue 
ranging from macro forces, in the form of 
traumatic brain injury, to micro or even nano 
forces affecting specialized mechanosensitive ion 
channels in the neural membrane. Our group is 
focused on investigating the interplay between 
the electrophysiology of a neuron and its 
biomechanics in the context of neural 
stimulation. Students working on these projects 
can be part of investigating either the mechanics 
of neural implants or the mechanisms behind the 
impact of neural biomechanics on neural 
function.  
 

PhD and 
Masters 

See Dr. Khraiche Massoud 
Khraiche and 
collaborates in 
the US 

mkhraiche@aub.edu.lb 

14. Technology for Cancer Diagnosis and 
Monitoring  
Circulating tumor cells (CTCs) are cells that detach 
from primary or metastatic lesions and enter into 
circulation. These cells carry significant 
information on cancer progression and 

PhD and 
Masters 

See Dr. Khraiche Massoud 
Khraiche and 
collaborates in 
the US 

mkhraiche@aub.edu.lb 



 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

metastasis (the formation of new tumors). 
Isolating, enumerating and characterizing CTCs 
from the bloodstream (typically, peripheral 
blood) has shown potential for early detection 
and monitoring of cancer progression 
throughout disease, treatment and relapse. 

15. Ultrasound in Nervous System Stimulation and 
Rehabilitation: High frequency ultrasound is a 
promising modality for focused, non-invasive 
stimulation of the peripheral and central 
nervous system. We have several openings for 
students looking to work on the application of 
US in the brain.  

 

PhD and 
Masters 

See Dr. Khraiche Massoud 
Khraiche and 
collaborates in 
the US 

mkhraiche@aub.edu.lb 

16. Flexible, stretchable and biodegradable 
implantable and wearable electronics Flexible, 
stretchable and biodegradable electronics and 
optoelectronics address seminal challenges in 
Biomedical Engineering. We are exploring the 
next generation materials, designs, and 
manufacturing processes for flexible/stretchable 
devices which include a host of components; 
transistors, amplifiers, biosensors, light emitting 
diodes, photodetector arrays, photovoltaics and 
energy storage elements.  
 

PhD and 
Masters 

See Dr. Khraiche Massoud 
Khraiche and 
collaborates in 
the US 

mkhraiche@aub.edu.lb 

17. Myocardial infarction (MI) is the most severe and 
prevalent type of cardiovascular diseases and 
remains the leading cause of morbidity and 
mortality worldwide. The kallikrein-kinin system 
(KKS) contributes to the pathogenesis of MI, 

Masters  Engineering students 
from any discipline 
with BE or BS degrees 
with strong 

Rami Mhanna rm136@aub.edu.lb 



 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

whereby increased plasma levels of KKS 
mediators were found to enhance ischemic 
damage and cardiac hypertrophy. We propose to 
target plasma kallikrein using antibodies 
encapsulated within nanoparticles to achieve 
their sustained and controlled release in the 
infarcted myocardium. This thesis will involve 
synthesis and characterization of double 
emulsions of alginate/polycaprolactone where 
anti-kallikrein antibodies would be entrapped in 
the alginate core. It will also consist of 
administrating these antibody-loaded 
nanoparticles to an MI mouse model and 
studying their biodistribution, bioavailability and 
therapeutic efficacy. This project will shed light 
on the application of nanoparticles as controlled 
delivery systems for monoclonal antibodies and 
will bring forth novel insights into the therapeutic 
benefits of targeting plasma kallikrein in MI. 

background in 
chemistry may apply. 

18. Unmanned Aerial Vehicles (UAVs) are playing an 
increasing role in boosting the capabilities and 
performance of communication systems through 
assisting mobile devices on the ground to extend 
their communication range and to offload traffic 
from congested networks, and thus help them 
increase their bandwidth. In this proposed work, 
UAVs will be used to help boats and ships in the 
sea to communicate with control and command 
centers and among themselves to relay 
information related to guidance and rescue 
missions. Satellite communication, which is the 
currently used technology is restrictive, slow, 

PhD and 
Masters  

Electrical and 
Computer Engineering 
students with BE or 
MS/ME degrees with 
strong background in 
computer networking/ 
communication. Good 
skills in programming 
and knowledge in 
algorithms will help. 

Hassan Artail ha27@aub.edu.lb 



 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

and required prior setup. In contrast, UAVs can 
be deployed in an ad hoc fashion and thus 
improve the success rate of the missions. 

19. Internet of Things (IoT) describes a framework 
where a massive number of devices and sensors 
of various capabilities and properties require 
access to the local network, and through it to 
the Internet. Different wireless channel access 
techniques exist, but they all are constrained by 
the limited resources (frequency bandwidth and 
time) that are available, and hence, and new 
paradigm is needed to work around the 
constraints while exploiting the characteristics of 
the different types of devices. Deep learning 
networks can have a significant role in this 
regard to maximize the ability of the massive 
number of devices to access the network when 
needed, and thus preserve their quality of 
service requirements. 

PhD and 
Masters  

Electrical and 
Computer Engineering 
students with BE or 
MS/ME degrees with 
strong background in 
computer networking/ 
communication. Good 
skills in programming 
and knowledge in 
algorithms will help. 

Hassan Artail ha27@aub.edu.lb 

20. VR and Multi Sclerosis: Interacting with nature 
has a restorative effect on cognitive fatigue. Yet, 
this was never explored in Multisclerosis patients 
and this is what this project is about. 

Masters  Engineering students 
from Electrical and 
Computer Engineering 
or Computer Science 
with strong 
background in critical 
thinking, mathematics 
and programming 

Mariette Awad ma162@aub.edu.lb 

21. Precision agriculture with Internet of Things 
(IOT), cloud computing and Artificial Intelligence 
(AI). In this work, we propose smart farming as a 
service platform to give small-scale farmers 

Masters and 
PhD 

Engineering students 
from Electrical and 
Computer Engineering 
or Computer Science 
with strong 

Mariette Awad ma162@aub.edu.lb 



 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

access to precision agriculture and smart 
farming at an affordable price.  

background in critical 
thinking, mathematics 
and programming 

22. Different research topics on natural language 
processing and image processing applied to 
social media analytics, health informatics, 
drones and oil and gas.  

Masters Engineering students 
from Electrical and 
Computer Engineering 
or Computer Science 
with strong 
background in critical 
thinking, mathematics 
and programming 

Mariette Awad ma162@aub.edu.lb 

23. Refugee camps and areas affected by natural 
disasters lack the necessary communications 
infrastructure. With the rise of 5G and IoT, new 
and innovative communication systems are 
needed.  This project will research and develop 
new communication systems that are portable, 
low power consuming, affordable and most 
significantly adaptive to their environments. The 
systems must achieve site to site communication 
with the ability to accomplish satellite connection 
as well.  
 

PhD and 
Masters  

Electrical Engineering 
students with 
background in 
Electromagnetism, RF 
systems or microwave 
engineering. 
Experience with 
structures and new 
materials is a plus. 

Joseph 
Costantine 

Jc14@aub.edu.lb 

24. Several projects related to robotics and human 
machine interfacing. These include projects 
related to building effective teleoperation 
interfaces for drones and developing AR/VR 
robotic interfaces. These projects will be 
implemented on drones and mobile robots 
applying AI on robotic platforms. 

PhD and 
Masters  

Programming and 
control. AR/VR and AI 
a plus. 

Imad Elhajj Ie05@aub.edu.lb 



 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

25. Several projects related to Internet security 
including traffic classification and intrusion 
detection. These projects target applying AI for 
internet security. 

PhD and 
Masters 

Networking and 
programming. AI a 
plus. 

Imad Elhajj Ie05@aub.edu.lb 

26. Instrumentation project related to the 
measurement of oil thickness floating on open 
water. This is targeting an environmental 
application with a partner in the USA. 

PhD and 
Masters 

Instrumentation and 
electronics experience 
a plus. 

Imad Elhajj Ie05@aub.edu.lb 

27. Projects in the field of artificial intelligence and 
machine learning with particular emphasis on 
natural language processing (NLP). The aim is to 
develop new solutions, algorithms, or theories 
for advancing the field. Arabic NLP is of 
particular interest. 

PhD and 
Masters 

Electrical and 
Computer Engineering 
students or Computer 
Science. Passion to 
work in the field of 
artificial intelligence. 
Good communication 
and writing skills. 

Hazem Hajj hh63@aub.edu.lb 

28. Projects in the field of artificial intelligence and 
machine learning with particular emphasis on 
Smart devices and Internet of Things (IoT) 
applications. The aim is to develop new 
solutions, algorithms, or theories for advancing 
the field. Context awareness, health monitoring, 
and smart cities are of particular interest.  

PhD and 
Masters 

Electrical and 
Computer Engineering 
students or Computer 
Science. Passion to 
work in the field of 
artificial intelligence. 
Good communication 
and writing skills. 

Hazem Hajj hh63@aub.edu.lb 

29. Reconfigurable antennas are important for 
exploiting active and idle bands of the spectrum. 
Liquid antennas filled with a conductive metallic 
liquid such as Gallium alloy filled inside a 
dielectric such as Polydimethylsiloxane (PDMS) 
material have the property of changing volume 
upon DC biasing. Consequently, the antenna 
electrical length changes thus shifting the 

Masters Student should have 
taken a course at the 
undergraduate level in 
Antenna Theory. 

Karim Kabalan 
Mervat Madi 

kabalan@aub.edu.lb 



 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

frequency, affecting polarization and resulting in 
beam steering. This is done if the antenna 
engraved part design incorporates multiple 
liquid/current paths; furthermore fractal shape 
is recommended to lower operating frequency. 
Biomedical applications of the antenna are 
attractive since it can be implanted or 
transformed into wearable antenna for health 
monitoring. 
Steps: 
1- Model the antenna at the Biomedical 
frequency of 2.4 GHz using CST studio or Ansys 
HFSS. 
2- Fabricate the antenna in the appropriate lab.  
3- Test the antenna with the ability to vary the 
liquid volume in the cavity using DC biasing at 
AUB. 

30. Research project related to network 
programmability and AI applications in 
networking 

Masters or PhD Engineering problem-
solving with 
networking and 
programming 
background 

Ayman Kayssi ayman@aub.edu.lb 

31. Research project related to information security 
and privacy 

Masters or PhD Engineering problem-
solving and 
programming 
background. Crypto is 
a plus. 

Ayman Kayssi ayman@aub.edu.lb 

32. Research project related to Blockchain and its 
applications 
 
  

Masters or PhD Engineering problem-
solving and 
programming 
background. Crypto is 
a plus. 

Ayman Kayssi ayman@aub.edu.lb 



 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

33. A test case is termed flaky if it executes correctly 
sometimes and incorrectly other times, given 
the same input, oracle, and code under test. 
Flaky tests are detrimental to regression testing 
since an observed failure is not necessarily due 
to a bug introduced by a recent change, but 
rather due to other factors that include 
concurrency, third party code, test order 
dependency, or resources that occasionally 
become unreachable or unresponsive. 
Obviously, this is a problem of great magnitude, 
since each of the 73K flaky behaviors might 
require the involvement of (expensive) 
developers in order to determine whether the 
observed failure is a true failure or is just due to 
flakiness. This work aims at mitigating the effect 
of test flakiness. 

Masters or PhD Strong Computer 
Science and 
programming 
background. 

Wassim Masri wm13@aub.edu.lb 

34. The proliferation of artificial intelligence and 
machine learning (ML) has spawned a number of 
frameworks, such as TensorFlow, PyTorch, 
Theano, and Keras, that simplify the 
development of ML models. Such models are 
typically run on general-purpose multi-core 
processors or specialized accelerators such as 
GPUs. But architectural limitations such as fixed 
data word lengths, number of available 
processor cores, traditional memory hierarchy 
organizations, and support for instruction- and 
data-level parallelism can greatly constrain the 
performance and energy efficiency attained by 
these processors. Reconfigurable Field 
Programmable Gate Arrays (FPGAs) provide an 

PhD and 
Masters  

Electrical and 
Computer Engineering 
students with BE or 
MS/ME degrees with 
strong background in 
computer 
organization and 
architecture, digital 
systems design, and 
software 
development, and 
experience with FPGA 
architectures and 
tools. Familiarity and 
experience with 

Mazen Saghir mazen@aub.edu.lb 



 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

alternative to these processors that employs 
hardware-level customization to significantly 
improve performance and energy efficiency. The 
aim of this project is to explore new 
architectures that leverage hardware-level 
customization to seamlessly accelerate ML 
models developed using common frameworks.  

common ML 
frameworks is 
desirable but not 
necessary. 

35. Satellite images are widely used in precision 
agriculture applications, but often require 
information about the outlines of agricultural 
field perimeters to enable delivery of useful 
information. While classical image processing 
techniques (e.g. edge detection) have been used 
to identify agricultural field perimeters 
automatically, it is not clear how effective these 
techniques are in identifying the perimeters of 
small agricultural fields with non-rectangular 
shapes, or where there are no landmarks like 
roads to serve as edge boundaries. The aim of 
this project is to explore the use of Machine 
Learning to identify the outlines of agricultural 
field perimeters from satellite images of 
Lebanon regardless of their size or geometric 
shapes. In addition to developing a suitable 
model, a representative set of agricultural fields 
from coastal, mountainous, and plain regions, 
and from different seasons, will be used to train, 
validate, and evaluate the accuracy of the 
model. Once validated, the model will be used 
to generate the outlines of agricultural fields and 
produce information such as perimeter 
geographic coordinates and field area, 

Masters Electrical and 
Computer Engineering 
students with BE 
degrees with strong 
background in 
machine learning, 
software 
development, and 
cloud/distributed 
computing platforms. 

Mazen Saghir mazen@aub.edu.lb 



 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

automatically. The model will then be optimized 
for distributed execution in a cloud computing 
platform. 

36. Smart irrigation controllers rely on expensive soil 
moisture sensors to determine the appropriate 
amount of water to irrigate an agricultural field. 
The effectiveness of these controllers is highly 
dependent on the number and placement of the 
soil moisture sensors, which greatly increases 
system costs. The high costs of smart irrigation 
systems are often cited as a main impediment to 
their wider use among small-scale farmers in 
rural farming communities. The aim of this 
project is to develop a low-cost irrigation 
controller that uses evapotranspiration (ET) data 
derived from satellite imagery and weather data 
to determine the amount of water needed to 
irrigate an agricultural field. The controller will 
be designed around an inexpensive single-board 
computer such as the Raspberry Pi 4 and will 
make use of low-bandwidth LoRA WAN 
technology to connect with a cloud-based ET 
server. In addition to reading ET values, the 
controller will maintain a log of irrigation data 
on the server for further analysis and processing. 
Finally, the controller will be compatible with 
common irrigation systems (e.g. drip, sprinkler, 
and surface irrigation). 

Masters Electrical and 
Computer Engineering 
students with BE 
degrees with strong 
background in 
embedded systems, 
digital systems design, 
and software 
development. 

Mazen Saghir mazen@aub.edu.lb 

37. Neurological studies often rely on invasive 
monitoring devices that require subjects to be 
tethered to data recording and analysis 
equipment. This greatly limits a subject's 

PhD and 
Masters 

Electrical and 
Computer Engineering 
students with BE or 
MS/ME degrees with 

Mazen Saghir mazen@aub.edu.lb 



 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

mobility and may produce data or results that 
do not accurately portray neurological activity 
under normal conditions. The proliferation of 
powerful microcontrollers with integrated low-
power wireless communication transceivers 
provides an opportunity to develop new 
neurological monitoring devices that can provide 
a subject with the freedom and mobility to carry 
out normal activities. The aim of this project is to 
develop a wireless device for monitoring 
vocalizations in African finch birds. The device 
will be used to record, analyze, and store 
vocalizations. It will also be used to transfer 
vocalization data wirelessly to a server for 
further analysis and study. The project can be 
expanded to investigate energy harvesting 
techniques to power the device, and employ 
machine learning to classify vocalizations. 

strong background in 
computer 
organization, 
embedded systems, 
digital systems design, 
and software 
development. 

38. It has been identified that adaptive 
beamforming necessitates the existence of the 
appropriate tunable radio frequency (RF) phase 
shifters to be incorporated in next 5G 
communication systems. These phase shifters 
will enable the control of the radiated fields in a 
5G setup for applications such as automotive 
radars and self-driving cars.  In this thesis, the 
design and implementation of the appropriate 
phase shifters that operate at ka band (i.e. 
between 28 GHz and 40 GHz) will represent the 
main milestone to be achieved.  It is envisioned 
that this work will lead to novel approaches for 
autonomous systems that are compatible with 

PhD and 
Masters  

Microwave and RF 
Engineering in 
addition to basic 
knowledge in Applied 
Electromagnetism. 

Youssef Tawk yt03@aub.edu.lb 
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5G communication standards while relying on 
adaptive beamforming techniques.  
Accordingly, several simulation environments 
will be adopted and throughout the scope of this 
thesis several fabrications plus testing will be 
performed in the RF lab of the ECE department.  

39. Radio Frequency System for Radar Based Drone 
Detection: 

The objective of this research work is to design, 
implement and test a software defined radio 
frequency system that is tailored for drone 
detection using radar technologies. Such chain 
must reside between the antenna module and 
the corresponding signal processing unit. The RF 
system is designed to account for small drones 
with different shapes, various dielectric 
materials and over a wide range.  
Accordingly, several 3D electromagnetics and 
high frequency circuit simulation environments 
will be adopted. Throughout the scope of this 
thesis, several fabrications plus testing will be 
performed in the RF and Antenna Lab of the ECE 
department. 

Masters or PhD Microwave and RF 
Engineering in 
addition to basic 
knowledge in Applied 
Electromagnetism. 

Youssef Tawk yt03@aub.edu.lb 

40. Social Media Analytics: Analysis of social media 
content provides timely information that can be 
leveraged to solve social and industrial 
problems. It can alert against violent events or 
epidemics, correct fake news and biased and 
controlled media reports, and highlight the real 
interests of ill-represented constituents. 
  

PhD and 
Masters  

Engineering students 
from any discipline 
with BE or MS/ME 
degrees with strong 
background in 
mathematics and 
programming may 
apply. 

Fadi Zaraket fz11@aub.edu.lb 
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This project concerns developing resources, 
techniques and theories for the automation of 
analysis and understanding of social media 
content. The project focuses on multilingual 
content with Arabic as main language.  
 
Interested researchers will develop skills in 
natural language processing, computational 
linguistics, logic, graph analytics, and statistical 
inference based machine learning.  

41. Social Media Defense: Social media outlets and 
frameworks are interested in attracting users 
and retaining their attention for long time spans. 
To ensure that they learn behavioral profiles of 
their users and suggest content that supposedly 
attracts the users. However, the techniques they 
use are polarizing ad addictive in nature and end 
up programming the users rather than meeting 
their original intent. Moreover, the profiles they 
build are often used in manners that violate 
privacy and freedom of speech policies and 
common sense.  
 
This project concerns developing resources, 
techniques and theories for protecting the 
privacy and the freedom of speech of social 
media users.  
 
Interested researchers will develop skills in 
natural language processing, computational 
linguistics, logic, graph analytics, and statistical 
inference based machine learning.  

PhD and 
Masters  

Engineering students 
from any discipline 
with BE or MS/ME 
degrees with strong 
background in 
mathematics and 
programming may 
apply. 

Fadi Zaraket fz11@aub.edu.lb 



 Project description (up to 150 words) Thesis level 
(Masters, PhD) 

Any necessary 
background 

Research 
supervisor name  

Research supervisor 
email address 

42. Wisdom for Medical Informatics: Medical 
documents such as books, publications, policies, 
and clinical notes contain a plethora of 
information that is currently only partially used 
to improve the health care experience. This 
project aims at developing resources, techniques 
and theories that help automate the 
understanding of medical documents. The aim is 
to extract insight, knowledge and wisdom out of 
a big set of documents using cross document 
analysis that is not possible by looking at a 
limited number of documents.  
 
Interested researchers will develop skills in 
natural language processing, computational 
linguistics, logic, graph analytics, and statistical 
inference based machine learning.  

PhD and 
Masters  

Engineering students 
from any discipline 
with BE or MS/ME 
degrees with strong 
background in 
mathematics and 
programming may 
apply. 

Fadi Zaraket fz11@aub.edu.lb 

43. Correct Programming: Correct ``by 
construction’’ programming or program 
synthesis emerged lately as a research topic and 
some solutions are finding their way to industry. 
 
The traditional approach to programming has 
software engineers extract requirements and 
specifications from domain experts with 
excellent process know how and limited 
programming language knowledge. Then the 
software engineers work on implementing the 
specifications into programs. The specification 
extraction and implementation processes are 
prone to human errors let alone the practically 
intractable problem of verifying that the end 

PhD and 
Masters  

Engineering students 
from any discipline 
with BE or MS/ME 
degrees with strong 
background in 
mathematics and 
programming may 
apply. 

Fadi Zaraket fz11@aub.edu.lb 
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program satisfies the specifications. 
  
This project aims at exploring and evolving 
existing program synthesis techniques and 
theories that bridge the gap between the end 
user intent discovery and the implementation 
verification endpoints.  
The idea is to enable end users to reason about 
their processes, provide examples of their 
desired inputs and outputs, and provide formal-
enough “informal” descriptions of their intent. 
Then leverage that collected information to 
construct the desired program automatically.  
 
Interested researchers will develop skills in logic, 
programming languages, graph analytics, and 
machine learning.  

44. Title: “Design of a New Compact Multifunctional 
Heat Exchanger–Reactor”  
Description: Mixing in laminar flow regimes is 
crucial for many engineering applications in 
which highly viscous and fragile fluids are used. 
Moreover, the compactness of the mixer is a 
great challenge due to the large mixing time 
required to obtain the desired homogeneity. 
This project deals with building a new compact 
heat exchanger/reactor (design of which already 
performed) and conduct several experimental 
studies using different fluids to assess its 
pressure drop, heat transfer, and mixing 
performance.  

Masters  Engineering students 
with a with BE/BS 
degrees in Chemical 
Engineering or 
Mechanical 
Engineering with 
background in 
Thermal Fluid Sciences 
 
 
 

Fouad Azizi fa48@aub.edu.lb 
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45. Title: “Assessing the Operational Limits of the 
Intensification of Carbon Capture by Alkaline 
Solutions” 
Description: We are currently investigating the 
intensification of the chemical absorption of CO2 
into an aqueous alkaline solution using a novel 
reactor. The results were found to be very 
promising with removal efficiencies as high as 
99% achieved within milliseconds at relatively 
low energy consumption rates. This project will 
aim at continuing the work to identify the 
operational limits of the intensification process 
in this new reactor. In other words, it will 
identify the effect and the limit of lowering the 
initial NaOH concentration, below those typically 
used. In addition, it will investigate the effect of 
initial CO2 concentration in the gas inlet on its 
removal efficiency and energy requirement. 

Masters  Engineering students 
with a with BE/BS 
degrees in Chemical 
Engineering or 
Chemistry with 
background in 
transport processes 
 

Fouad Azizi fa48@aub.edu.lb 

46. The project aims towards the development of 
new support materials; e.g. MOF (metal organic 
frameworks) and polymer fibers for noble metal 
(Pd, Pt) deposition as heterogeneous catalysts for 
water treatment. The application to be 
investigated specifically is the reduction of 
nitrates and nitrites in ground water. The 
targeted support materials would have high 
porous structure to enhance mass transfer 
limitations observed with the conventional 
catalyst supports such as alumina. Additional 
targeted properties are hydrophobicity and 
stability in aqueous phase. 
 

Masters  Chemical engineering 
or chemistry students 
with background in 
heterogeneous 
catalysis may apply 

Cassia Boyadjian cb30@aub.edu.lb 
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47. This project involves the modeling, simulation, 
and construction of a time-varying pendulum. 
Mechanisms will be looked at that make the 
system under consideration have time-varying 
dynamics. Multiple control synthesis schemes 
will be designed, implemented, and compared.  

Masters  The student should 
have a BE in 
Mechanical 
Engineering and be 
familiar with basic 
concepts from 
modeling, dynamics, 
and controls. 

Dany Abou 
Jaoude 

da107@aub.edu.lb 

48. This project involves designing numerical 
algorithms for efficiently solving optimization 
problems that appear in control theory.  

Masters The student should 
have a strong 
background in control 
systems theory and 
linear algebra. The 
student also must 
have good MATLAB 
coding skills. 

Dany Abou 
Jaoude 

da107@aub.edu.lb 

49. High Temperature Corrosion/Fracture: 
Oxidation and hydride precipitation of zirconium 
(metal) components in industrial applications 
such as reactors is an electrochemical 
development limiting the maximum fuel 
discharge burn-up and critically increasing the 
safety risk. The corrosion mechanism combines 
diffusivity of steam (i.e. oxygen) within the 
grains/their boundaries of the metal/oxide 
scales in series with chemical reaction in the 
corrosion front. We develop spatio-temporal 
percolation grain boundary model for predicting 
the corrosion kinetics during pre- and post- 
transition oxidation. Our model can be 
complemented from atomistic models and non-
stoichiometric perspectives. 

Masters or PhD  Asghar Aryanfar aa418@aub.edu.lb 
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50. Developing safer/long lasting rechargeable 
batteries: Upon charging the battery, the 
(amorphous) dendritic microstructures growing 
on the electrode surface, due to nonuniform 
deposition from Brownian dynamics. They can 
short the battery cell, reduce the active material 
(capacity) and cause thermal instability. We 
utilize new observation method with our 
sandwich cells as well as various charging and 
environmental technics for tracking/prediction 
dendrites growth kinetics and their inhibition. 

Masters or PhD  Asghar Aryanfar aa418@aub.edu.lb 

51. Reinforcing concrete structures with 
Fibres: Although the current concrete utilized in 
the construction is highly strong for compressive 
loads, it shows a significant weakness when 
subjected to tension and flexural loads. We 
study the role of fibers and plastizers either in 
strengthening these beams and/or facilitating 
their fabrication method by viscoelastic tests 
(i.e. slump). 

Masters or PhD  Asghar Aryanfar aa418@aub.edu.lb 

52. Gamification in cultural heritage Masters The interested 
candidate should like 
to program and work 
in Augmented and 
Virtual Reality. 
Candidates with 
backgrounds in ME, 
ECE, or Computer 
Science are especially 
encouraged to apply. 

Daniel Asmar da20@aub.edu.lb 

53. Organic Photovoltaics (OPVs) are a very 
promising alternative to conventional solar cells. 

PhD and 
Masters 

B.Sc or B.E in 
mechanical, electrical, 

Omar Awartani oa33@aub.edu.lb 
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In this project, we focus on Investigating the 
correlations between mechanical, electrical and 
optical properties of organic photovoltaics with 
various processing conditions. This project will 
be quite experimental and falls in the core of 
materials science. The candidate will be involved 
in processing, fabricating, characterizing and 
testing solar cells devices using various organic 
semiconductors. This area is very 
interdisciplinary in nature as it connects various 
engineering disciplines as well as physics and 
chemistry.  

chemical engineering, 
or physics is 
necessary.  

54. Hand-Held Device for Ultrasound-Guided 
Pericardiocentesis: Ultrasound-guided 
Pericardiocentesis (PC) is a risky procedure that 
involves the insertion of a needle into the 
pericardium to drain the extra pericardial fluids 
to treat pericardial effusions with the aid of an 
ultrasound probe. This project is to design a 
hand-held biomedical device, that allows for the 
continuous localization of the needle throughout 
the insertion phase of PC. The device will allow 
for uninterrupted inspection and visual feedback 
of the needle’s trajectory as it goes through the 
skin until it reaches the designated pericardial 
sac. 

Masters  Engineering students 
from any discipline 
with BE or MS/ME 
degrees with strong 
background in 
mechanical design, 
kinematics and signal 
analysis. 

Elie Shammas es34@aub.edu.lb 

55. Augmented Reality for Medical Ultrasound 
Imaging: Medical Ultrasound imaging is one of 
the most prevailing and safest medical imaging 
modalities. This project aims at expanding the 
Ultrasound imaging modality by integrating it 
within an Augmented Reality framework. The 

Masters  Engineering students 
from any discipline 
with BE or MS/ME 
degrees with strong 
background in 
computer vision, 

Elie Shammas es34@aub.edu.lb 
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project aims at allowing the user of the 
ultrasound device to better localize 
himself/herself with respect to the patient and 
with respect to organs that are being inspected. 
This will in turn allow for more accurate 
measurements and allow for a localized three-
dimensional construction of the internals of a 
patient using a two-dimensional ultrasound 
device. 

programming and 
instrumentation. 

56. Modeling VANET-based Dynamic Emergency 
Evacuation in Congested Urban Settings: 
Natural and manmade disasters shed light on 
the importance of advanced intelligent and 
emergency evacuation planning and protocols. 
Pre-disaster alert time and drivers’ behavior are 
crucial elements for efficient evacuation. In 
congested urban settings, evacuation under 
emerging scenarios becomes more challenging. 
This project aims to explore the uncertainties 
that surround the benefits associated with 
implementing Vehicular ad-hoc networks 
(VANET) in heavily congested urban settings. 
This research is motivated by the dearth of 
research that has been conducted to evaluate 
the impact of VANET with evacuation efforts. 
The developed model will focus on assessing the 
impact of information dissemination and 
evacuation routing optimization through IVEAS 
in the case of manmade disasters on a basic 
network. Measures such as evacuation time, 
average delay, travel time and its reliability, 
traffic relaxation period and queues formation in 

Masters Student with coding 
skills from (CEE, ME, 
or preferably ECE). 

Harith 
Abdulsattar 

ha249@aub.edu.lb 
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the threatened area will be assessed. Later on, 
the framework will be tested on a larger traffic 
network with the flexibility to identify the critical 
and vulnerable evacuation paths to assess the 
efficacy of alternative evacuation plans. 

57. Understanding the Drivers Cognitive Behavior 
Under Emergency Evacuation Scenario: The 
evacuation process in highly populated and 
congested areas due to natural and/or 
manmade disasters is a challenge still being 
confronted. The efficiency of the evacuation 
plan is a crucial element towards the success of 
evacuation of large urban areas. Transportation 
is a system of which its multilayers intervene 
and interact with each other. The system is 
mainly driven by heterogeneity in human 
behavior, resulting in an unpredictable and 
unreliable performance of the transportation 
system. Further, the increase in natural and/or 
manmade disasters sheds light on the 
importance of advanced emergency response 
systems as crucial components in future smart 
cities. Although the evacuation strategies are 
based on grasping the behavior of evacuees and 
its impact on the traffic flow, there are many 
uncertainties surrounding human-ITS application 
interaction and compliance in an emergency. 
This Project will evaluate the individual 
interactions and compliance with the Intelligent 
Vehicle Evacuation Alert System (IVEAS). 
Experiments will be designed and conducted 
using DriveSafety DS-600c high fidelity Research 

Masters The student must 
have statistical 
analysis expertise and 
knowledge of 
statistical analysis 
software packages as 
well as the ability to 
use 3D modeling 
software such as 
Google SketchUp to 
assist with the design 
of the virtual driving 
environment 

Harith 
Abdulsattar 

ha249@aub.edu.lb 
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Driving Simulator at the Transportation Research 
Laboratory of the American University of Beirut. 

58. The purpose of this study is to establish whether 
sending voice messages while driving affects 
performance as negatively as texting while 
driving. It has been well established that texting 
while driving is detrimental to performance; 
however, people tend to think that sending 
voice messages using WhatsApp is safer, 
although that has not been established in any 
research studies to date. It is also not clear 
whether any negative effects of sending voice 
messages are more pronounced for older 
drivers, as compared to young college-age 
drivers. This thesis will involve conducting a 
driving simulator experiment with both young 
and older drivers in older to test these claims. 
Performance and eye tracking data will be 
collected in order to determine how voice 
messaging affects behavior and attention as 
compared to texting and calling. The information 
will be used to propose improved guidelines and 
regulations that will enhance driver safety.  

Masters BE in any engineering 
discipline. Knowledge 
of statistics is a plus. 

Maya Abou Zeid 
and Nadine 
Moacdieh 

ma202@aub.edu.lb 
nm102@aub.edu.lb 
 

59. This thesis will analyze space-time changes in 
urban greening (green areas) using remote 
sensing and satellite imagery in the Greater 
Beirut Area. The project will involve modeling 
changes in landuse, changes in water runoff, and 
changes in environmental indicators. The 
student will be working as part of the Beirut 
Building Database project, building on an 
existing survey of 2,500 buildings in Beirut 

Masters Student enrolled in 
the Environmental 
Technology or Civil 
Engineering 
(Environmental 
Engineering track) 
master’s programs 

Ibrahim 
Alameddine and 
Mona Fawaz 

ia04@aub.edu.lb 
mf05@aub.edu.lb 
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where environmental, social and spatial 
characteristics were gathered in view of 
understanding Beirut's ongoing urban and 
environmental changes, informing urban 
governance and planning practice. The thesis 
will contribute to the collection of data and will 
build on already existing information in order to 
articulate a policy/design intervention at the 
scale of the city. 

60. This thesis will review existing indices of livability 
and environmental justice in cities, identify their 
assumptions and limitations and then 
implement them on the Beirut Building 
Database to rank Beirut versus other cities. The 
thesis will potentially lead to proposing a new 
“upgraded” index and testing it on different 
cities. The student will be working as part of the 
Beirut Building Database project, building on an 
existing survey of 2,500 buildings in Beirut. 
(Requires interest in GIS) 

Masters Student enrolled in 
the Environmental 
Technology or Civil 
Engineering 
(Environmental 
Engineering track) 
master’s programs 
with interest in GIS 

Ibrahim 
Alameddine and 
Mona Fawaz 

ia04@aub.edu.lb 
mf05@aub.edu.lb 
 

61. This thesis will develop a noise pollution map for 
Beirut that is temporally variant. Different 
monitoring approaches will be assessed and 
tested. The developed map will then be 
correlated to available air pollution maps, to 
traffic data from Google, and to prices to test if 
noise plays a role in determining rentals/prices. 
The student will be working as part of the Beirut 
Building Database project, building on an 
existing survey of 2,500 buildings in Beirut. 

Masters Student enrolled in 
the Environmental 
Technology or Civil 
Engineering 
(Environmental 
Engineering track) 
master’s programs 

Ibrahim 
Alameddine and 
Mona Fawaz 

ia04@aub.edu.lb 
mf05@aub.edu.lb 
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