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2019 has been an year of 

accomplishments despite the 

numerous challenges.. I feel 

very proud and delighted of 

the department great 

achievements. Indeed, during 

this year, the Department 

prepared and submitted two 

proposals for new programs 

namely Mechatronics Pro-

gram and Telecommunica-

tions Engineering Program. 

The new Mechatronics pro-

gram proposal successfully 

passed the different pro-

cessing steps of reviews and 

has reached the last step of 

approval by the University 

higher administration. The 

Telecommunications Engi-

neering proposal has been 

submitted recently to the 

dean office and it is going 

through the first step of the 

review process.  

In regards to the department 

intellectual and scholarship 

contributions to Qatar Uni-

versity, local society and the 

profession, the department 

successfully published consid-

erable number of peer re-

viewed and highly indexed 

contributions 135 Journal 

papers and 96 conference 

papers in addition to 5 pa-

tents and 13 books and book 

chapters in 2019.  Besides, 

the Department maintained 

its quality assurance process 

by assessing its Students’ 

Outcomes according to its 

assessment plan and new 

ABET accreditation re-

quirements.  

Nevertheless, to cope with 

the digital transformation 

that the country and the 

word is witnessing, the 

department started gradu-

ally providing digitized 

courses and labs. Such as, 

Embedded Systems, Com-

puter Networks, and Prob-

abilities and Statistics, etc.   

I congratulate all the facul-

ty, staff and students in the 

department for their great 

achievements wishing them 

a good continuation.  

I hope that you will enjoy 

reading this new issue of 

our newsletter. 

Dr. Nasser Al-

Emadi 

Head of the Depart-

ment 

E E D  

N E W S L E T T E R  

Editorial Team: 

 Prof. Adel Gastli 

 Prof. Atif Iqbal 

 Dr. Muhammad Chowdhury 

 Eng. Mohamed Elsayed 

Three members from EE 

department have been 

elected in IEEE Qatar sec-

tion  board. Dr. Ridha Ha-

mila was elected as the new 

chair of IEEE Qatar Section 

and Dr. Atif Iqbal as vice-

chair. Eng. Amith khandakar 

has been elected for the 

second time as the section 

secretary .  

Eng. Amith Khandakar 

New Secretary  

Dr. Ridha Hamila  

New Chair  

Dr. Atif Iqbal 

New Vice-Chair 
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Faculty Achievements & Activities 

Seminars/Talks  

Workshops 

1) A workshop on Crowd Sensing and Manage-

ment for Public Safety was organized on the 

17th March 2019 at the EE department, with 

invited speakers from Industry, the traffic de-

partment and two guests from Canada.  

 

Awards/Achievements 

1) “Real-time vibration-based structural damage 

detection using one-dimensional convolutional 

neural networks,” by Dr. Serkan Kiranyaz 

became the top most-cited paper in Journal of 

Sound and Vibration (Elsevier) among all pa-

pers published during 2016-2019. 

2) Dr. Serkan Kiranyaz won the Research Excel-

lence Award of Qatar University. 

3) Dr. Serkan Kiranyaz won the Merit Award of 

Qatar University, September 2019. 

4) Dr. Serkan Kiranyaz won the “1st Place Prize 

in the 2019 IEEE Engineering in Medicine and 

Biology Prize Paper Award”  in November, 

2019. 

E E D  N E W S L E T T E R  
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5) “Portable System for Monitoring and Controlling 

Driver Behavior and the Use of a Mobile Phone 

While Driving” by Amith Khandakar and Muham-

mad Chowdhury featured in a US Magazine titled 

“Veterans Weekly”. 

6) Dr. Faycal’s undergraduate students secured 1st 

place in the Annual Undergraduate Research Ex-

perience Program (UREP) Competition held by 

Qatar Foundation in April, 2019. 

7) Best Oral Presentation Award at the 17th IEEE 

Student Conference on Research and Develop-

ment, awarded to Dr. Faycal Bensaali, October 

2019. 

8) Dr. Faycal Bensaali was awarded the Excellence in 

Teaching by the College of Engineering, May 2019. 

9) Dr. Farid Touati was awarded a patent on "MULTI

-PARAMETRIC ENVIRONMENTAL DIAGNOS-

TICS AND MONITORING SENSOR NODE", 

Patent No.: US10,429,367 B2, Date of Patent 

publication: Oct.1, 2019. 

10) Dr. Tamer Khattab won best paper awards at the 

IEEE International Wireless Communications and 

Mobile Computing (IWCMC) 2019 conference in 

Morocco. 
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Faculty Achievements & Activities 

Qatar’s First ECMO 
Simulator: When High-
Fidelity Meets High 
Affordability  
 
Extracorporeal Membrane 
Oxygenation (ECMO) is a 
l i f es a v ing  p roce du r e 
developed for the care of 
patients with short-term 
r e s p i r a t o r y  a n d / o r 
circulatory issues. ECMO 
was originally established 
as a standard therapy for 
newborns suffering from 
acute respi ra tory or 
circulatory failure, but was 
later extended to be used 
on adults. Since its 
development, ECMO has 
been estimated to help treat 
over 53,000 patients for life 
threatening diseases with 
survival rates up to 75%. 
The technique involves 
circulating the patient’s 
blood through an external 
tubing circuit with a pump 
used to push the blood 
through a filter, which 
p r o v i d e s  l u n g - l i k e 
oxygenation and carbon 
dioxide extraction. The 
blood is then returned to the 
p a t i e n t .  E C M O 
implementations have been 
used to improve survival 
r a t e ,  h o w e v e r ,  t h e 
technology can potentially 
result in numerous health 
complications for patients. 
Moreover, pump failures, 
oxygenator failures, and 
tube ruptures are common 
hardware complications that 
decrease the patient-
survival rates by 40%. 
M o n i t o r i n g  t h o s e 
complications requires an 
ECMO trained multi -
disciplinary team as well as 
an ECMO nursing staff 
member. Figure 1 shows a 
simplified representation of 
an ECMO setup. 
 

ECMO is not a widely 
adopted technology due to 
its high cost and high risk 
nature. An ECMO machine 
c o s t s  a p p r o x i m a t e l y 

$ 1 3 0 , 0 0 0  a n d  i t s 
corresponding oxygenation 
unit cost around $5,000-
$10,000.  Simulat ions, 
although expensive to 
p e r f o r m ,  i n c r e a s e 
communicat ion sk i l ls , 
impulse responses, and 
procedural  emergency 
management, which are 

essential qualities for ECMO 
patient management. There 
are a several hardware 
ECMO simulators that have 
been developed for the 

purpose of training ECMO 
staff. All existing ECMO 
simulators rely on real 
deoxygenators, and the use 
of animal blood.  
 
Henceforth, this project 
tackles the aforementioned 
issues by building a 
simulator of the ECMO 

E E D  N E W S L E T T E R  
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Figure 1. Simplified Illustration of Venous-Venous ECMO Circuit. 

Figure 2. Block Diagram of the Proposed System. 



 

 

P A G E  5  
V O L U M E  3 ,  I S S U E  1  

machine with Hamad Medical 
Cooperation (HMC). The 
rep l i ca ted  mach ine  wi l l 
externally look similar to the real 
one but will internally contain 
different hardware components 
that will be used to simulate the 
functionalities and emergency 
scenarios. In addition, the 
simulated ECMO machine will 
be fully controllable via an 
ECMO ins t ruc to r  tab le t 
application for manual control 
and the creation of custom 
training scenarios. Figure 2 
illustrates the structure of the 
simulator. On the other hand, 
costly animal blood can be 
replaced with thermochromic ink 
which has the ability to change 
its color based on temperature 
adjustment (Figure 3). Thus, 
blood circulation, oxygenation 
and deoxygenation can be 
replaced by a mixture of inks. 
The research team invented (US 
non-provisional patent and PCT 
applications) a brand-new blood 
color simulation technology 
which is the core of cost-
effective ECMO simulation 
workflow. 
 
The proposed design consists of 
four units-the ECMO unit, 
patient unit, heater unit and the 
mock oxygenator. The ECMO 
unit consists of a replicated 
ECMO, containing a single-
board computer, driving a touch 
screen that displays a mock 
ECMO sc reen  remote ly 
controlled by an instructor tablet 
application, and all necessary 
knobs and buttons for the leaner 
to be able to “control” the circuit. 
A concealed patient unit will 
include the circulation pump, 
thermochromic mixture tank, 
modules that generate physical 
cues created by ECMO 
emergencies (e.g. line shattering 
and patient bleeding) and a 
cooling unit to simulate 
deoxygenated blood. The mock 
oxygenator will be a look-alike 
empty shell of the MAQUET 
HLS oxygenator and will act as 

a hidden bypass allowing 
thermochromic mixture to flow 
back and forth from the heater 
unit. The heater unit will be 
responsible for thermochromic 
mixture heating; shifting it to 
oxygen-rich color, containing a 
module to disable heating and 
simulating hypoxemia. Figures 4 
and 5 depict the simulator 
prototype. 
Advantages of an ECMO 

independent simulator are 
reduced deployment and 
m a i n t e n a n c e  c o s t , 
customizability, expandability 
and full system control. The 
simulated blood color change 
circuit components (excluding 
the heater-cooler) costs 300 
USD to build and can be used 
indef ini tely,  (or unt i l  a 
component is damaged) since 
c o m p o n e n t s  a r e  n o n -
consumable. Our thermochromic 
recipe costs 40 USD/L. 
Moreover, our in-house design 
facilitates ease of use and 
control since the system 
electronics are programmable to 
the user’s preference and can 
be wirelessly enabled to receive 
remote commands to perform 
simulation actions. Figure 6 

shows the printed circuit boards 
of the system. 
 
In the grand scheme of regional 
medical simulation, the current 
state of the simulator is a 
successful case study of 
engineering integrating with 
medicine towards revolutionizing 
simulations in a high-fidelity and 
cost-effective manner. Once the 
simulator’s educational efficacy 

is validated, our product will be 
directly deployed at HMC ICU 
for future ECMO training 
courses. Following successful 
local training runs, HMC is 
planning to hold regional ECMO 
courses in Qatar using our 
simulator as the core SBT tool, 
paving the path towards a 
regional training facility enabled 
by technology made in Qatar. 
 
The project gained local and 
international recognition. The 
team was awarded several 
reputable awards including 4th 
Annual Conference of the South 
and West Asia Chapter of 
Extracorporeal Life Support 
Organization (ELSO-SWAC 

E E D  N E W S L E T T E R  

V O L .  4 ,  I S S U E  1  

Figure 4. Simulator Prototype Panels. 
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2017) along with best oral 
presentation and best 
poster presentation awards. 
The team was also awarded 
1st place in Senior Design 
Project Contest 2017 in the 
College of Engineering at 
Qatar University and the 
first place for Best Project in 
Qatar University Honors 
Program Project Fair 2017. 
Moreover, among all QNRF 
Undergraduate Research 
E xp e r i e n c e  P r o g r am 
(UREP) grantees, the 
project has been awarded 
first place at the eleventh 

iteration of the national 
competition. Figure 7 
exhibits a sample of the 
research team recognitions 
in various events. 
 
From the large expanse of 
exposure the project earned 
through conferences, there 
i s  a n  i n c r e a s i n g 
international demand from 
ECMO centers in the US, 
the Netherlands, Korea, 
Hong Kong and more. 
M o r e o v e r ,  t h e 
Extracorporeal Life Support 
Organization (ELSO) has 

expressed interest in 
purchasing the simulator 
following completion of the 
evaluat ion s tudy.  In 
conclusion, the modular 
E C MO  s imu la to r  i s 
revolutionizing medical 
training in Qatar and 
building global reach with 
prospective clients including 
Sidra, ELSO and hospitals 
in the US, the Netherlands 
and Hong Kong. 

E E D  N E W S L E T T E R  
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Crowd Management  

 
Prof. Nizar Zorba published 

an editorial paper in the 

IEEE Communicat ions 

Magazine (IF: 10.36) with 

t h e  t i t l e :  C r o w d 

Management, in April 2019. 

  

In its 2018 Revision of the 

W o r l d  U r b a n i z a t i o n 

Prospects, the United 

Nations projects that 68 

percent of the world's 

population is expected to be 

living in urban spaces by 

2050, compared to the 

current 54 percent and 30 

percent in 1950. The main 

drive for urbanization has 

been economic, with the 

general population seeking 

b e t t e r  e m p l o y m e n t 

opportunities accompanied 

by improved lifestyles. Such 

increased urbanization rates 

put significant pressure on 

city infrastructure networks 

and challenges existing 

methods for various aspects 

of governance, including 

c r o w d  a n d  t r a f f i c 

management. In particular, 

phenomena such as rush 

hours and special events 

carry significant challenges 

and risks. Environmental 

impacts due to massive 

urbanization are also on the 

rise. These and other 

indicators call for new 

management mechanisms 

for crowds, especially those 

exploiting recent advances 

in technology, e.g., the 

Internet of Things (loT) and 

big data. 

Recently, the ubiquitous use 

of  smartphones has 

motivated great interest in 

utilizing them for various 

sensing applications. In 

addition to its powerful 

c o m m u n i c a t i o n  a n d 

computing capabilities, the 

t y p i c a l  s m a r t p h o n e 

possesses a wide array of 

s e n s i n g  c a p a b i l i t i e s 

(camera,  microphone, 

gyroscope, accelerator, 

G P S ,  t h e r m o m e t e r , 

barometer, etc.) that enable 

its use in a wide range of 

a p p l i c a t i o n s .  T h e s e 

advances in smartphone 

technology coupled with 

their ubiquity have paved 

the way for an exciting new 

paradigm for accomplishing 

large-scale sensing, known 

in the literature as crowd 

sensing (CS). The key idea 

behind CS is to empower 

ordinary citizens to collect 

and share sensed data from 

t h e i r  s u r r o u n d i n g 

environments using their 

smartphones. 

An equally important area of 

research is analyzing and 

making sense of this crowd-

sensed data to extract 

information that is useful for 

managing the movement of 

crowds, known as crowd 

management (CM). CM is of 

huge importance as it 

translates sensed values 

into tangible actions and 

predictions. For example, 

the use of CM has been 

i n v e s t i g a t e d  a n d 

implemented in both the 

pedestrian and vehicular 

environments, as well as in 

recognizing various levels of 

crowd activity. 

A major component that 

impacts the whole process 

of CM is the sensing 

infrastructure and its level of 

smartness. Such smart 

infrastructures for CM are a 

h o t  t o p i c  u n d e r 

consideration in recent 

research due to their impact 

on the broad disciplines of 

loT, big data, CS, CM, and 

so on. Some characteristics 

of the infrastructure and its 

level of smartness would 

require long-term analysis 

that is mainly achieved 

through offline inferences. 

The objective of this Feature 

Topic is to understand the 

i m p a c t  o f  s m a r t 

infrastructures on CM 

mechanisms. A main 

concern is how to achieve 

scalability, while also 

ensuring the ability to deal 

with different kinds of 

crowds (e.g., pedestrians, 

bikers, cars, autonomous 

cars, emergency vehicles) 

and scenarios (e.g., 

res ident ia l  bu i ld ings , 

governmental buildings, 

service buildings, roads, 

parks). At the core of the 

s m a r t  i n f r a s t r u c t u r e 

realization is a closed-loop 

sense-process-act cycle. 

This core relies heavily on 

state-of-the-art advances in 

sensing, computing, and 

t e l e c o m m u n i c a t i o n s /

networking, and proceeds 

with considerations for both 

evolutionary setups (i.e., 

smartening up traditional 

infrastructures) as well as 

n e w  i n f r a s t r u c t u r e 

implementations. 

How the research culture 

has been evolved in Qatar 

and how it is helping in the 

na t ion  bu i ld ing  and 

achieving the 2030 Qatar 

vision of transforming  gas 

E E D  N E W S L E T T E R  
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based economy to knowledge 

based economy was discussed.  

The ranking and visibility of 

higher education institutions in 

Qatar especially focusing on  

Qatar University achievements 

was highlighted. The UREP and 

the internal grants provided by 

Qatar University to develop 

research culture was presented.  

The blockade has forced the 

researchers and students in 

Qatar to focus more on 

innovation and applied research 

with product development in 

order to move towards the self-

sustained society with long term 

benefit. The support provided by 

the govt. of Qatar and Qatar 

University was praised. The food 

security issue was also in the 

discussion and soi l - less 

technology of agriculture was 

further discussed. It was 

highlighted that the blockade 

has impacted positively on the 

research culture in Qatar. 

E E D  N E W S L E T T E R  
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Portable System for 

Moni tor ing  and 

Controlling Driver 

Behavior and the Use 

of a Mobile Phone 

While Driving 

 

There is an utmost require-

ment for technology to con-

trol a driver’s phone while 

driving, which will prevent the 

driver from being distracted 

and thus saving the driver’s 

and passenger’s lives. Infor-

mation from recent studies has 

shown that 70% of the young 

and aware drivers are used to 

texting while driving. There 

are many different technolo-

gies used to control mobile 

phones while driving, includ-

ing electronic device control, 

global positioning system 

(GPS), on-board diagnostics 

(OBD)-II-based devices, mo-

bile phone applications or 

apps, etc. These devices ac-

quire the vehicle information 

such as the car speed and use 

the information to control the 

driver’s phone such as pre-

venting them from making or 

receiving calls at specific speed 

limits. The information from 

the devices is interfaced via 

Bluetooth and can later be 

used to control mobile phone 

applications. The main aim of 

this paper is to propose the 

design of a portable system for 

monitoring the use of a mobile 

phone while driving and for 

controlling a driver’s mobile 

phone, if necessary, when the 

vehicle reaches a specific 

speed limit (>10 km/h). A 

paper-based self-reported 

questionnaire survey was car-

ried out among 600 teenage 

drivers from different national-

ities to see the driving behav-

ior of young drivers in Qatar. 

Finally, a mobile application 

was developed to monitor the 

mobile usage of a driver and 

an OBD-II module-based port-

able system was designed to 

acquire data from the vehicle 

to identify drivers’ behavior 

with respect to phone usage, 

sudden lane changes, and ab-

rupt breaking/sharp speeding. 

This information was used in a 

mobile application to control 

the driver’s mobile usage as 

well as to report the driving 

behavior while driving. The 

application of such a system 

can significantly improve driv-

ers’ behavior all over the 

world.  

A complete block diagram of 

the prototype is shown 

in Figure 1. Any vehicle manu-

factured after 1996 is equipped 

with an on-board diagnostics 

(OBD) II system, which allows 

access to the vehicle’s real-

time information from its elec-

trical control unit (ECU). The 

vehicle information from the 

OBD-II module was sent to a 

c o n t r o l l e r  u n i t 

(microcontroller) and stored 

in the secure data (SD) card 

and transmitted via Bluetooth 

to the mobile phone. The 

hardware module was pow-

ered by the OBD-II module, 

which took power from the 

OBD-II port. Therefore, the 

system only ran while the 

vehicle was running and it did 

not drain the vehicle’s battery. 

There was a three-degree-of-

freedom (DOF) accelerometer 

module interfaced with the 

controller to keep track of the 

acceleration in the x-, y-, and z

-directions. In the mobile 

phone, an in-house developed 

smartphone application made 

decisions based on the infor-

mation received from the con-

troller.   

E E D  N E W S L E T T E R  
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Figure 1: Complete system block diagram. 

Figure 2: (A) On-board diagnostics (OBD)-II module, (B) OBD-II 

port, and (C) OBD-II module connected to the car’s OBD-II port. 
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BD-II Module: The OBD-II adapter 

as displayed in Figure 2 was plugged 

into the OBD port of the vehicle 

to access various data from the car 

(car speed, engine rpm, battery 

voltage, etc.). The data were 

merged to measure the frequency 

of sudden breaking-like driving 

behavior. The connection of the 

OBD-II module to the OBD port is 

shown in Figure 3.  

Controller Module: The OBD-II 

module was interfaced to an Ar-

duino Nano microcontroller to 

gather the information from it. This 

information was packaged with 3-

DOF accelerometer data and sent 

to the mobile phone via Bluetooth. 

The microcontroller and the mod-

ules were powered by the car bat-

tery through the OBD-II module. 

The inter-integrated circuit (I2C) 

interface was used for connecting 

the OBD-II and 3-DOF modules to 

the microcontroller, whereas the 

serial peripheral interface (SPI) was 

used for connecting the Micro SD 

card module to the microcontrol-

ler. 

3-DOF Accelerometer Mod-

ule: A 3-DOF accelerometer mod-

ule (MMA7455) was used to collect 

x- (forward-backward), y- (left-

right) and z-axis (up-down) acceler-

ation of the vehicle. This was used 

to identify normal left-right turning, 

sudden right-left turning, and U-

turn. The MMA7455 module was 

connected with the Arduino Nano 

using the I2C interface. 

A tracking application in the An-

droid platform was developed to 

read the data from the hardware 

wirelessly, log the data locally for 

24 h, and identify the driver’s be-

havior based on the logged data 

and pre-set threshold. The applica-

tion was designed to monitor car 

speed and control the driver’s mo-

E E D  N E W S L E T T E R  

V O L .  4 ,  I S S U E  1  

Figure 5. Block diagram showing the application’s operation. 

Figure 11. Flowchart of the mobile application’s decision stages. 

https://www.mdpi.com/1424-8220/19/7/1563/htm#fig_body_display_sensors-19-01563-f002
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Achievements of 

NPRP8-1781-2-725  

and NPRP10-0102-

170094, 2019  
Research year 2018-2019 was a 

congenial patch in the timeline for 

EE, full of discoveries, innovations 

and intellectually impactful in the 

science and technology calendar 

of EE. We have plenty to share 

with you about our NPRP8-1781-

2-725 (Structure Health Monitor-

ing; SHM) and NPRP10-0102-

170094 (Air Quality Monitoring; 

AQM). Our accomplishments in 

multi-variable IoT systems design 

and development for SHM and 

AQM marched up the productivi-

ty benchmarks. The encourage-

ment of awarding as top 3 in 

ARC18 boosted our courage and 

motivation that enabled us to 

deliver three versions of our SHM 

proof-of-concept system present-

ed below with site deployments. 

The CANopen based bi-axial 

accelerometers closed band to 

inclinometers using ADXL203 

n o d e s  i n t e r f a c e d  w i t h 

STM32F10RBT6 (ARM® 32-bit 

Cortex®-M3 CPU Core). The 

SN65HVD257 was used as a line 

driver to accomplish body area 

networks for SHM applications.    

In the annual Qatar University 

Annual Research Forum 2019, we 

presented a full-fledged demon-

stration of our SHM system to 

national and international stake-

holders exhibited below. The 

opensource Ginkgo VTG202A 

CAN2USB converter was coupled 

with Raspberry Pi 3 to constitute 

an out-surface board presented in 

our published journals as a net-

work of 5, 10 and 12 CANopen 

nodes. Banana Pi R1 was trans-

formed into SHM gateway using 

Ubuntu 16 Xenial Xerus and 

customization of the ThingSpeak 

IoT platform for private cloud. 

Furthermore, a real-time 50ms 

response rate dashboard using 

highcharts was implemented on 

the gateway as well for early 

warning.  
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On April 23, 2019, our team gave a 

complete demonstration to the 

guests from Ashghal, MoTC, and 

MME. Our AQM developments 

were running in parallel and de-

ployed in 4 locations in QU as rec-

ommended by our ESC Expert 

collaboator for improvements and 

demonstration as shown below. 

The presented system was based on 

a customization of the ATMega328P 

board interfaced with FT232RL, 

LMP91000 for AFE EC Gas Sensors, 

S H T 2 1 ,  M P L 3 1 1 5 A 2 , 

GP2Y1010AU0F, and IAQ_Core to 

constitute a heterogeneous sensing 

system. The QuecTel-M10 was used 

for GPRS and PA6H for GPS was 

used to ensure outdoor air quality 

mapping.  

In the later events like Research 

Collaboration Symposium 2019, an 

improved demonstration was deliv-

ered using all the modules devel-

oped in NPRP8 including the 

ground motions simulation plat-

form . 

The Annual Research Symposium 

2019 was the second biggest 

event in the year where our 

NPRP8 and NPRP10 systems 

were selected and appreciated by 

all the visitors, especially for 

MME, Ashghal and MoTC.  

Our SHM system is at TRL7 and 

AQM  at TRL6 that entrusted 

stakeholders for fertile collabora-

tion with us in future endeavors.  

The overall biggest event in 2019 

was the SHM workshop on Oct 4, 

2019; that was based on the final 

outcomes and of NPRP8 . 
Ground Motions Simulation Plat-

form  

Dr.Farid Touati  
Professor  

Electrical Engineering 
Department at Qatar 

University 

Air Quality Monitoring units 

SHM System for Early Warning 
Demonstration  
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A patent by  Dr. Atif Iq-

bal, M. Meraj, S. Rahman 

and  Dr. L. Ben-Brahim 

“”Passive Component-

Less Dimmable LED 

Driver For DC Distribut-

ed Lighting System 
Increasing energy demand is driving the 

research to build energy efficient sys-

tems to fulfill the needs with reduced 

energy utilization. Renewable energy 

like photovoltaic, wind generation, fuel 

cell, and tidal energy started sharing a 

significant percentage of load demand. 

Based on end user/load requirement 

and load demand different concepts like 

standalone renewable systems and 

hybrid power systems for AC grid and 

DC distributed systems (DCDS) were 

proposed. Among these DC grid dis-

tributed systems are gaining popularity 

because most of the office buildings, 

commercial spaces, sports complexes 

and conference halls are mostly using a 

large number of DC loads like LED 

lighting, computers and printers. DCDS 

show significant improvement in energy 

efficiency, reliability, and economic 

savings leaving far behind AC grid, espe-

cially, when integrating renewable ener-

gy sources to the distribution systems. 

It is known that the lighting load shares 

a considerable portion of total energy 

and in particular applications like sports 

complex, IT parks, commercial buildings 

(CB). CB  uses more than 50% of light-

ing loads. For energy efficient LED light-

ing, energy saving is about six folds than 

incandescent, florescent and CFL’s and 

also long-lasting than conventional light 

sources. Solid state lighting (LED light-

ing) is future of illuminating technology 

for the whole world because of no 

environmental side effects like poison-

ous gases and no radiations. Unlike 

conventional light sources LED’s work 

on DC power supplies. DC power 

supplies are invariably obtained from an  

AC-DC converter which makes use of 

extra electronic circuitry, increases 

component count, power loss and har-

monic distortions in the grid. So a typi-

cal DC distribution system is shown in 

Fig. 1, to power the DC loads and Integra-

tion of renewables and battery systems. 

 

Fig. 1. LED Driver Block Diagram 

 DC regulated grid voltage   can be cen-

tralized controller which prioritize the 

solar PV panel (renewable energy) or 

battery by DC-DC converter and a cen-

tralized AC-DC rectifier. The DC grid 

voltage level will be regulated according to 

end load or application. In the literature 

48V, 220V, 380V, 400V and 540 V DC 

grids are mentioned but here we are dis-

cussing lighting loads and IT loads so 220V 

DC grid is suitable and for HVAC loads 

380V/400V is more appropriate. 48V DC 

voltage for the grid (lower voltages <220) 

are not suitable because of current re-

quirement of the loads will be high which 

results in thick wiring cords leads some 

power losses and also generate heat, in 

overall it is not economic. Last but not 

least, DC loads does not have reactive 

power demand so the current rating will 

go down in delivering the same amount of 

power.   

In present day LED drivers are based on 

AC-DC then switched mode DC-DC for 

every light fixture and the same fixture 

cannot operate at different power levels 

(dimmable). These LED fixtures generates 

the harmonics in the supply system and 

two levels of converters reduce the effi-

ciency of the overall driver. These also 

lead to utilization of the capacitors, induc-

tors, drivers for MOSFETs and current 

controller IC’s which leads to a higher size 

of the driver and high cost. Hence a linear 

regulator based LED driver is proposed in 

this invention. In DC power distribution 

systems, conditioning unit (controller) 

regulates the output voltage with 1-2% 

regulation of nominal voltage, which leads 

to design a simpler electronic circuit to 

regulate 

Novelty: 

Pass
Devices

Pass
Driver

Compensator

F
I
L
T
E
R

High Power 
LED

Rsens

DC Grid 380 V
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• Inductor and capacitor less LED 
driver for high power and high volt-
age applications 

• Remote control operation for dim-
ming the light output 

• Compact and low cost  

• No harmonics in the supply system 

• Ground leakage current is very low 
of the order of 100 µA 

• Can be used for wide range of LED 
ratings 

Application: 

• Green buildings and Net Zero Ener-

gy Buildings (NZEB) etc 

• Commercial buildings with energy 

efficiency lighting and HVAC sys-

tems etc 

• Sport complex or stadiums etc 

• Dimming and remote control fea-

tures of LED fixtures helpful in 

efficient presentation of speakers in  

Conference halls, meeting rooms, 

seminar halls and auditoriums etc 

• Decorative, sign boards and hoard-

ing systems etc 

• Street lighting systems 

• Ground current is very less hence 

well suited for battery powered 

applications or stand-alone applica-

tionsNo harmonics in the supply 

system 

• Ground leakage current is very low 

of the order of 100 µA 

• Can be used for wide range of LED 

ratings  
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Case Study to Ana-

lyze the Impact of 

Multi-Course Project

-Based Learning Ap-

proach on Engineer-

ing Education for 

Sustainable Develop-

ment 
Amith Khandakar 1, Muhammad 

Enamul Hoque Chowdhury 1, 

Antonio Jr. San Pedro Gonzales 

1, Farid Touati 1, Nasser Al 

Emadi 1 and Mohamed Arse-

lene Ayari  

Available online: Sustainability 

12(2):480, DOI: 10.3390/

su12020480 

The faculties of the Depart-

ment of Electrical Engineering 

(EE) of the College of Engi-

neering of Qatar University 

consisting of Engr. Amith 

Khandakar, Dr. Muhammad 

Chowdhury, Engr. Antonio 

Gonzales, Dr. Farid Touati 

and Dr. Nasser Al Emadi have 

published an innovative teach-

ing approach implemented in 

EE courses showing the im-

pact on technical,  cognitive, 

and 
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soft skills learning necessary for 

preparing fresh engineers for 

Sustainable Development on the 

verge of the 4th Industrial Revo-

lution. This work presented a 

multi-course project-based 

learning (MPL) approach imple-

mented using two EE intra-level 

undergraduate courses. It re-

vealed that implementing an 

MPL approach helps in the de-

velopment of critical thinking 

and collaborative decision-

making skills. The attainment of 

these skills should be the out-

come of Education for Sustaina-

ble Development (ESD); the 

skills help students acquire the 

knowledge, attitudes, and values 

necessary to shape a sustainable 

future. The participating stu-

dents worked on a design pro-

ject, which was used to assess 

the fulfillment of a set of student 

learning outcomes (SLOs), fo-

cusing on engineering soft skills 

and project management skills. 

The skills include the ability to 

communicate effectively, to 

work collaboratively in a team, 

to think both  

critically and creatively, and to 

manage projects efficiently 

with realistic constraints and 

standards, which is at the 

heart of engineering practice. 

The challenges of implement-

ing the MPL method are the 

organization of pedagogical 

activities that are planned for 

each of the courses involved, 

the coordination of the mate-

rials delivered by each course, 

and the supervision of around 

90 students per year perform-

ing the MPL method. The 

experience of MPL deploy-

ment in the EE program was 

assessed using student sur-

veys. It was assumed that the 

MPL approach would be bene-

ficial to the students based on 

the instructors’ and students’ 

feedback from the same 

courses in previous years. 

This was verified using chi-

square statistics of the survey 

results. The implementation 

of the MPL also helped in 

increasing the average marks 

scored by the students in the 

design project. Some interest-

ing feedback, statistical anal-

yses, and improvement ac-
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tions are reported for future up-

grades. Nonetheless, this work also 

contributes to the MPL pragmatic 

body of knowledge by exploring a 

successful initiative and its out-

comes, which can help in attaining 

the skills needed for ESD 

The paper provided the step by 

step approach on how such an 

approach can be implemented 

starting with the: Review Phase, 

Design Phase, Implementation 

Phase and Analyzing Phase. 

The work has provided a detailed 

description of the implementation 

of MPL study for junior-level elec-

trical engineering courses at Qatar 

University. An MPL study is impera-

tive for incorporating competencies 

that are required for sustainable 

development, such as creative and 

critical thinking. This would prepare 

students for global market competi-

tiveness and sustainable develop-

ment. The authors have tried to 

provide systematic instructions on 

how such an approach could be 

implemented for electrical engi-

neering programs adopting ABET 

accreditation, where the foremen-

tioned skills are the main required 

student learning outcomes. The 

results conducted at the end of the 

semester provided positive feed-

back on this approach. Suggestions 

that are useful for improving the 

approach are also provided. The 

approach has been useful in advo-

cating the fundamental principles of 

PBL. The implementation results of 

the MPL model enable students to 

mesh various engineering principles 

and concepts in a complex system 

exposing them to practical challeng-

es that foster creativity and team 

spirit under a positive learning envi-

ronment. This case study would be 

useful yet inspiring for incepting 

new approaches for engineering 

education.  

E E D  N E W S L E T T E R  
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Qatar University 

b u i l t  c u B e S a t 

(QUBSat-I) 

Space exploration and space 

technology have always been the 

driver to many scientific and 

technological discoveries that 

push the boundaries of advance-

ments in diverse fields.  Thanks to 

the CubeSat initiative, access to 

space technology turned from a 

farfetched dream into a conceiva-

ble reality to many research and 

academic institutions around the 

world. A team from the Depart-

ment of Electrical Engineering lead 

by Dr. Tamer Khattab and com-

posed of faculty, engineers, gradu-

ate students and undergraduate 

students, has decided to put Qa-

tar University on the prestigious 

league of ambitious institutions in 

the quest for space technology 

through the CubeSat initiative, 

which started at the Department 

of Electrical Engineering. QU will 

be among the leading institutions 

in the Region and the first in 

Qatar to design, build, launch and 

operate a pico-satellite.  The 

objective of the new initiative is 

to conceive a multidisciplinary 

students’ based mega project 

focused on building, launching and 

operating a miniaturized pico-

satellite system and a satellite 

ground station according to the 

CubeSat (http://www.cubesat.org) 

E E D  N E W S L E T T E R  
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standardized project. The project 

will expand in the future in collabo-

ration with colleagues from the 

Department of Mechanical Engineer-

ing to include an experimental rock-

et launching facility.  The first QU 

built CubeSat satellite is called 

QUBSat-I. 

More than 70% of the require hu-

man resources, expertise as well as 

labs and facilities are already availa-

ble at Qatar University.  The re-

maining required resources and 

expertise are covered through 

strong partnerships with world 

renowned partner universities as 

well as local and international indus-

tries.  As part of the project um-

brella, QU will also establish an 

Experimental Rocket Launching 

initiative by the Department of 

Mechanical Engineering. The over-

arching aim of the CubeSat and 

Rocket Launching project is to 

establish the QU Spacecraft De-

sign Lab, which will act as a nucle-

us towards two more strategic 

objectives; namely, establishing 

Qatar’s first Aerospace Engineer-

ing Program at QU and establish-

ing Qatar’s Space Agency at the 

national level.  

The project idea, initiated by Dr. 

Tamer Khattab, an Associate 

Professor at the Department of 

Electrical Engineering,  will posi-

tion Qatar University as a tech-

nology and educational leader in 

the region.  It will also position 

the State of Qatar on the map of 

space exploring nations.  The 

technological and knowledge base 

outcomes from the project and 

the human skills development 

provided by the project are well 

aligned with Qatar vision for 

Dr. Tamer Khattab  

Associate Professor  
Electrical Engineering 
Department at Qatar 

University 
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2030. 

CubeSat is a standardized design for 

pico-satellite systems, which allows 

economically efficient implementation 

and launching of small-scale satellites 

with specific predefined missions.  The 

system standardizes the different satel-

lite subsystems’ components as well as 

its dimensions and shapes. The former, 

enables the use of commercial off-the-

shelf (COTS) components to implement 

the desired satellite system.  Thus, 

enabling simpler and more cost effective 

implementations.  The latter, enables batch 

launching of several satellite systems in 

one launching vehicle.  Thus significantly 

reducing the launching cost per satellite 

system and making it more feasible for 

experimental purposes.  

The design and implementation of a Cu-

beSat system requires multi-disciplinary 

work at least between electrical, comput-

er, and mechanical engineering programs 

(other disciplines can be involved based on 

the mission). Due to its affordability, scale 

and multidisciplinary nature, a CubeSat 
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system design and implementation 

requirements fulfill the objectives 

of a mega multidisciplinary cap-

stone design project for engineer-

ing students.  Moreover, the pro-

ject is also a key enabling vehicle 

for project based learning, integra-

tion of research activities into 

undergraduate curriculum, and 

pursuing advanced graduate re-

search work at the masters and 

doctoral degree levels.   
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Two US Patents for 

Dr. Ridha Hamila 
Dr Ridha Hamila, professor of 

electrical engineering at QU 

published two US patients in 

communication engineering. 

1) Method and appa-

ratus for implementing 

sparse finite-impulse-

response equalizers 

U S  P a t e n t : 

US10382101B2, grant-

ed 2019-08-13 

Abstract 

A method and apparatus may 

include receiving a transmis-

sion. The method can also 

include determining a sparsify-

ing dictionary that sparsely 

approximates a data vector of 

the transmission. The deter-

mining the sparsifying diction-

ary includes performing a fast 

E E D  N E W S L E T T E R  

V O L .  4 ,  I S S U E  1  

Fourier transform and/or an 

inverse fast Fourier transform. 

The method also includes con-

figuring a filter based on the 

determined sparsifying diction-

ary. 

2) Method of identifying 

faulty antenna elements 

in massive uniform linear 

antenna arrays 

U S  P a t e n t : 

US10135551B2, Granted 

2018-11-20 

Abstract 

The method of identifying faulty 

antenna elements in massive 

uniform linear antenna arrays is 

a compressive sensing-based 

method that takes advantage of 

the reduction of the measure-

ment matrix for a uniform linear 

antenna array to a partial dis-

crete Fourier transform 

(DTF) matrix, whose rows 

correspond to the measure-

ments' locations. Particularly, 

the method of identifying 

faulty antenna elements in 

massive uniform linear anten-

na arrays allows the measure-

ments to be taken to reduce 

the measurement matrix's 

worst-case coherence, a fac-

tor which affects the detec-

tion probability of the defec-

tive antenna elements. The 

method constructs a meas-

urement matrix with fewer 

distinct inner product values 

to reduce the worst-case 

coherence. In an alternative 

embodiment, the method 

focuses on bounding the inner 

product between any pair of 

measurement matrix columns. 

Dr.Ridha Hamila  
Professor  

Electrical Engineering 
Department at Qatar 

University 
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Three US Patents Grant-

ed for the IIPL Research 

Group of Electrical Engi-

neering 

 A research team at the Intelligent 

Information Processing Lab (IIPL) 

research group at the Department 

of Electrical Engineering has re-

ceived three granted US patents in 

2019.  The group is lead by Dr. 

Tamer Khattab and includes Dr. 

Ahmed Badawy (Previously a Ph.D. 

student with Dr. Khattab and a 

postdoctoral fellow at Electrical 

Engineering and currently with 

Ericsson Canada Inc.).  The work 

was in collaboration with colleagues 

from the Department of Computer 

Science and Engineering at Qatar 

University and colleagues from 

Politecnico di Torino in Italy.  The 

three patents are in the area of 

advanced efficient and secure wire-

less communication systems. The 

work was featured on Qatar Uni-

versity’s social media and annual 

research magazine as well as Qatari 

newspapers such as Al-Raya news-

paper.   

Patent title: Method and 

Apparatus for Simple Angle 

of Arrival Estimation 

Inventors from Qatar Uni-

versity: Ahmed Badawy, 

Tamer Khattab, Tarek 

Elfouly, and Amr Mohamed 

US Patent #: 10386447  

Summary: 

The method and apparatus for 

angle of arrival estimation are used 

for estimating the angle of arrival of 

a received signal by a switched 

beam antenna array and a single 

receiver. The switched beam anten-

na array first collects an omnidirec-

tional signal to be used as a reference 

signal. A main beam thereof is then 

switched to scan an angular region of 

interest. The collected signals from 

the switched beams are cross-

correlated with the reference signal. 

The cross-correlation coefficient is 

the highest at the true angle of arrival 

and relatively negligible otherwise  

Patent title: Method for Gen-

erating a Secret Key for En-

crypted Wireless Communi-

cations 

Inventors from Qatar Univer-

sity: Ahmed Badawy, Tamer 

Khattab, Tarek Elfouly, and 

Amr Mohamed 

US Patent #: 10404457  

Summary: 

E E D  N E W S L E T T E R  
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The invention is regarding a 

new method for generating a 

secret key for encrypting wire-

less communications at the 

physical layer, exploiting wire-

less channel randomness be-

tween two nodes. The im-

portance of such the new 

method comes from the signif-

icant improvement on the 

efficiency of generating such 

keys, which will have enor-

mous implications on commu-

nication systems that require 

source of randomness to gen-

erate secret keys with high 

level of secrecy, and exclusive-

ness amongst communicating 

nodes. The method may also 

be used for other applications 

such as cloud storage, and 

radio frequency fingerprinting. 
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The method is based on refer-

ence signals exchanged by the 

two nodes, which are used to 

form a channel estimate, in-

cluding gain and phase. The 

gain and phase estimates are 

then compared to respective 

threshold values, and loca-

tions (i.e., x-axis points or 

time stamps) where gain and 

phase exceeding the threshold 

values are stored in vectors. 

The moving differences be-

tween gain locations and 

phase locations at adjacent 

sampling times define second-

ary random processes. The 

moving difference values are 

quantized and converted to 

bit streams, which are then 

concatenated to generate the 

secret key. Measures are pro-

vided to reduce parity errors, 

thereby reducing the bit mis-

match rate (BMR).  

Patent title: Non-

c o h e r e n t  U l t r a -

wideband Receiver 

Inventors from Qatar 

University: Ahmed 

Badawy, Tarek Elfouly, 

Tamer Khattab 

US Patent #: 10396849 

Summary: 

The non-coherent ultra-

wideband receiver receives an 

ultra-wideband (UWB) signal, 

consisting of pulses (or 

“symbols”) and uses on-off 

keying (OOK) modulation so 

that when a binary “0” is 

transmitted, the receiver col-

lects noise-only samples. The 

receiver collects samples dur-

ing the symbol (pulse) dura-

tion and sorts the samples by 

magnitude of voltage or ener-
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gy. The receiver uses the known 

transmission rate and the esti-

mated signal-to-noise ratio to 

retrieve a sample index from a 

look-up table. The receiver then 

compares the signal sample at 

the index value with a predeter-

mined threshold voltage (or 

energy). If the selected sample 

exceeds the threshold, then it is 

assumed that all succeeding 

samples also exceed the 

threshold (assuming the sort 

is in ascending magnitude) and 

the pulse is present and binary 

“1”. Otherwise, the pulse is 

absent in the sampling period, 

and binary “0”. The process is 

repeated for the signal dura-

tion.   
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Faculty News  

Prof. Mazen Hasna 

Promoted  to Professor 

Prof.Ahmed Massoud  

Promoted  to Professor and 

appointed as Associate 

Dean for Research and 

Graduate Studies  

Prof. Atif Iqbal 

Promoted  to Professor  

Prof. Nizar Zorba  

Promoted  to Professor  

Dr. Mohammed Hitmi 

Promoted  to Associate Professor  

Eng. Ahmed Al-Shafei  

Joined the department as 

Teaching Assistant   

Eng.Anton Jugalbot 

Joined the department as 

Lab Engineer  

Ms.Haya Hassan AL-Shahwani  

Joined the department as Administrative 

Coordinator  
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Students’ Activities 
Field trip to Kahramaa-Siemens Sub-

station 

On Monday 18th of Feb 2019, QUIEEESB 

organized a field trip to Kahramaa-

Siemens, where the students get in con-

tact with the state-of-the-art deployment 

Kahramaa is performing for Ras Abu 

Aboud stadium, one of the World Cup 

2022 stadiums, with the assistance of 

Siemens. Students received information 

on the different kind of technologies used 

in delivering and regulating power from 
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Arduino workshop 

QUIEEESB organized a workshop 

on the 20 October 2019 about the 

fundamentals of Arduino for the 

male students at college of engi-

neering. The workshop discussed 

the basics of the Arduino board 

and the fundamental Arduino pro-

gramming concepts.  
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QU Student Clubs Forum 

The QU-IEEE-SB participated in Qatar 

university Clubs and Organizations Fo-

rums 2019, which was held between 23rd 

and 25th of September 2019; introducing 

the club vision and events to the new 

engineering students.  IEEE booth in this 

event attracted a good number of stu-

dents, especially fresh undergraduate stu-

dents from electrical engineering depart-

ment and other engineering departments 

as well.   

School visit 

QU-IEEE-SB branch prepared a visit to 

Newton British School in Doha. Our team 

met the school students. We discussed 

with the students why engineering is im-

portant and what is role of engineers in the 

world. Our consular, Prof. Nizar Zorba 

gave a small presentation about the electri-

cal engineering department at QU and 

what EE students are doing during their 

academic study. Also, he mentioned what 

are the opportunities that EE students 

could have after the graduation. 

Es’hailSat Talk 

QUIEEESB hosted a talk by Dr. Majid 

Mubarak Al-Naimi, Executive Director of 

Network Operations at Es’hailSat, who 

presented an interesting talk about the 

Es’hailSat 2 satellite. 
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Trip to GE Qatar 

QU-IEEE-SB had a fruitful trip to GE Qatar. They attended 

a workshop about Digital Energy Solutions. The workshop 

program included: A tour of GE Digital Energy’s training 

and simulations facility at QSTP. An introduction to grid 

architecture, with a closer look at selected core technolo-

gies and systems. A review of sample job functions within 

the grid technology ecosystem. Interaction with GE engi-

neering, telecom, software, and project management pro-

fessionals from the regional operations team for perspec-

tives from the field. 

Field trip to Es’hailSat  

The IEEE student branch at Qatar University has orga-

nized a wonderful field trip to Es'hailsat (Qatar Satel-

lite Company). It was a great opportunity for the elec-

trical engineering students to attend the presentation 

given by Eng. Yassin, which was talking about the sat-

ellite system operated by Es'hailsat. Also, the student 

had a chance to visit the monitoring room which is 

controlling the TV broadcasting and the channel quali-

ties, and all the other communication system parame-

ters for the satellite system. 
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3rd prize in the Annual Innovation and Entrepreneurship contest 2019 

Undergraduate students Hadeel Abed and Nada Abdou won the 3rd prize for their 

idea Cooling Leakage Detection Drones under the supervision of Prof. Nizar Zorba 

in the 7th Annual Innovation and Entrepreneurship contest 2019 .  

Undergraduate Students’ Achievements    
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Best paper Presentation award 

Mr. Abdulrahman Mahmoud won the best paper presentation award in recognition of an outstanding presenta-

tion paper “Preliminary Implementation of the next generation cannulation simulation”  under supervision of 

Dr. Faycal Bensaali at 17th IEEE Student conference on research and development. The conference was hold 

during  Oct 15-17, 2019 at Universiti Teknologi PETRONAS, Malaysia. 
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Undergraduate Students’ Achievements  

Best Presentation award 

Undergraduate students Abdulrahman 

Mahmoud, Uzair Khurshid, Amin Abducarim, 

Sakib Mahmud, Omrane Abdallah, Elshaikh 

Mohamed, Abdullah Alsalmi won the best free 

paper presentation award under supervision of 

Dr. Faycal Bensaali Dr. Abbes Amira for the 

abstract entitled “Toward Next Generation 

Cannulation Simulation” on Oct 31, 2019 at 

Sheraton Grand Resort & Convention Hotel. 
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 A. Al-Kababji, L. Shidqi, I. Boukhennoufa, A. Amira, F. Bensaali, M. S. Gastli, A. Jarouf, W. Aboueata and A. 

Abdalla, "IoT-Based Fall and ECG Monitoring System: Wireless Communication System Based on Firebase 

Realtime Database," presented at The 16th IEEE International Conference on Advanced and Trusted Compu-

ting (ATC 2019), Leicester, United Kingdom, 2019.  

 A. Jarouf, A. Al-Kababji, L. Shidqi, M.S. Gastli, W. Aboueata, A. Sakr, F. Bensaali, A. Amira, "Internet-of-Things-

based Fall and ECG Monitoring System: Signals Comparative Analysis and Classification" presented at the Third 

International Computational Science & Engineering Conference, October 2019. [Abstract] 

 L. Shidqi, M.S. Gastli, W. Aboueata, A. Al-Kababji, A. Jarouf, A. Sakr, F. Bensaali, A. Amira, "Internet-of-Things-

based Fall and ECG Monitoring System: Signal Compression and Reconstruction Through Compressive Sens-

ing", presented at the Third International Computational Science & Engineering Conference, October 2019. 

[Abstract] 

 Khurshid, U., Mahmoud, A., Abducarim, A., Mahmud, S., Abdallah, O., Mohamed, E., Bensaali, F., Amira, A., 

Alsalemi, A., Ait Hssain, A., Alinier, G., and Hassan, I.: ‘Towards the design and implementation of a human 

circulatory system for Extracorporeal Membrane Oxygenation simulation’, The Egyptian Journal of Critical 
Care Medicine, , vol. 6, no. 3, pp. 87-89, 2019. 

 Mahmoud A, Khurshid U, Abducarim A, Mahmud S, Abdallah O, Mohamed E, et al. Towards Next Generation 

Cannulation Simulators. Qatar Med J. 2019;  

 A. Mahmoud, U. Khurshid, A. Abducarim, S. Mahmud, O. Abdallah, E. Mohamed, F. Bensaali, A. Amira, A. Al-

salemi, A. Ait Hssain, G. Alinier, I. Hassan "Human Circulatory System for Extracorporeal Membrane Oxygena-

tion Simulation", in 10th IEEE-GCC Conference & Exhibition, Kuwait, 2019(in press). 

 Mahmoud A, Khurshid U, Abducarim A, Mahmud S, Abdallah O, Mohamed E, et al. Preliminary Implementation 

of the Next Generation Cannulation Simulator. In: IEEE SCOReD. 2019. 

 Mahmoud A, Alsalemi A, Bensaali F, Amira A, Hssain AA, Alinier G, et al. A Leap Towards the Next Genera-

tion Cannulation Simulator. In: 30th Annual ELSO Conference. 2019. [Abstract] 

 Khandakar, A., Chowdhury, E.H.M., Ahmed, R., Dhib, A., Mohammed, M., Al-Emadi, A.N., and Michelson, D.: 

‘Portable System for Monitoring and Controlling Driver Behavior and the Use of a Mobile Phone While Driv-

ing’, Sensors, 2019, 19, (7)  

 Chowdhury, E.H.M., Alzoubi, K., Khandakar, A., Khallifa, R., Abouhasera, R., Koubaa, S., Ahmed, R., and Hasan, 

A.: ‘Wearable Real-Time Heart Attack Detection and Warning System to Reduce Road Accidents’, Sensors, 

2019, 19, (12)  

 Chowdhury, E.H.M., Khandakar, A., Alzoubi, K., Mansoor, S., M. Tahir, A., Reaz, B.M., and Al-Emadi, N.: ‘Real-

Time Smart-Digital Stethoscope System for Heart Diseases Monitoring’, Sensors, 2019, 19, (12)  

 M. Chowdhury, A. Khandakar, B. Hossain and R. Abouhasera, "Corrigendum to “A Low-Cost Closed-Loop 

Solar Tracking System Based on the Sun Position Algorithm”", Journal of Sensors, vol. 2019, pp. 1-11, 2019.  

 A. Al-Zawqari, O. Hommos, A. Al-Qahtani, A. Farhat, F. Bensaali, X. Zhai and A. Amira, "HD number plate 

localization and character segmentation on the Zynq heterogeneous SoC", Journal of Real-Time Image Pro-

cessing, vol. 16, Issue 6, pp. 2351-2365, December 2019. 

 M. Al Disi, A. Alsalemi, Y. Alhomsi, F. Bensaali, A. Amira and G. Alinier, “Extracorporeal Membrane Oxygena-

tion Simulation-based Training: Methods, Drawbacks and a Novel Solution”, Perfusion, vol. 34, Issue 3, pp. 183-

194, April 2019.   

 M. Al Disi, A. Alsalemi, Y. Alhomsi, F. Bensaali, A. Amira and G. Alinier, “Using Thermochromism to Simulate 

Blood Oxygenation in Extracorporeal Membrane Oxygenation”, Perfusion, vol. 34, Issue 2, pp. 106-115, March 

P A G E  2 7  
V O L U M E  3 ,  I S S U E  1  

E E D  N E W S L E T T E R  

V O L .  4 ,  I S S U E  1  

Undergraduate Students’ Publications  



 

 

P A G E  2 8  

E E D  N E W S L E T T E R  

V O L .  4 ,  I S S U E  1  

Senior Design Contest May 2019 Winners 

Recognition ceremony    
The college of Engineering organized Senior Design 

Contest Winners Recognition ceremony in May 2019 

in Ibn Khaldoon hall. Three top groups were selected 

by the department of Electrical Engineering to show 

case their projects during the event. Three juries from 

industry were nominated to evaluate the submitted 

reports and the presentations (20 mins). Students were 

highly motivated and enthusiastic to show their work. 

The jury praised and appreciated the students’ effort 

and the quality of work done. Top three projects were 

finally chosen for the awards based on the score ob-

tained. The list of the winning teams is given below: 

Project Title Students Rank 

RF based Anti-Drone System - Abdulrahman Hasan Abunada  
- Ahmed Yousif Osman 

1st 

Design and Implementation of Capacitive Electrodes 
for Electrocardiogram (cECG) Signal Acquisition 

- Shaikha J. Al-Naimi  
- Wafaa Salman 
- Al-dana Al-Obaidli 

2nd 

Human Circulatory System Simulation for  Extracor-
poreal Membrane Oxygenation Simulation 

- Abdulrahman Mahmoud 
- Aiman Abducarim 
- Uzair Khurshid 

3rd 



 

 

P A G E  2 9  
V O L U M E  3 ,  I S S U E  1  

E E D  N E W S L E T T E R  

V O L .  4 ,  I S S U E  1  



 

 

P A G E  3 0  

E E D  N E W S L E T T E R  

V O L .  4 ,  I S S U E  1  

MSc Graduates  

Mariam Elnour received 

the B.Sc. and M.Sc. degrees 

from Qatar University, 

Doha, Qatar, in 2015 and 

2019, respectively. From 

September 2016 to Janu-

ary 2018, she was a Grad-

uate Assistant at Qatar 

University, where she is 

currently a Research Assis-

tant. Her research interests 

include machine learning, 

signal processing, and fault 

diagnosis.    

Mariam Elnour  
Thesis Title: Fault Diagnosis Of Sensor and Actuator Faults In Multi-

Zone HVAC Systems  

Supervisors: Dr. Nader Meskin and Dr. Mohammed Al-Naemi 

The buildings sector accounts 

for 30% of the energy con-

sumption and more than 55% 

of the electricity demand. The 

Heating, Ventilation, and Air 

Conditioning (HVAC) system is 

the most extensively operated 

component that is used to pro-

vide healthy and comfortable 

indoor conditions and it is re-

sponsible alone for 40% of the 

final building energy usage. 

HVAC systems include a con-

siderable number of sensors, 

controlled actuators, and other 

components. They are at risk of 

malfunctioning or failure result-

ing in reduced efficiency, poten-

tial interference with the exe-

cution of supervision  

schemes, and equipment deterio-

ration. 

Two neural network-based meth-

ods are proposed for sensor and 

actuator faults for a 3-zone 

HVAC system. For sensor faults, 

an online semi-supervised sensor 

data validation and fault diagnosis 

method us ing  an Auto -

Associative Neural Network 

(AANN) is developed.  

The method is based on the im-

plementation of Nonlinear Princi-

pal Component Analysis (NPCA) 

using a Back-Propagation Neural 

Network (BPNN) and it demon-

strates notable capability in sen-

sor fault and inaccuracy correc-

tion, measurement noise reduc-

sensor data replacement, and in 

both single and multiple sensor 

faults diagnosis. A novel on-line 

supervised multi-model approach 

for actuator fault diagnosis using 

Convolutional Neural Networks 

(CNNs) is developed for single 

actuator faults. It is based on a 

novel  data transformation tech-

nique in which the 1-dimensional 

data are configured into a 2-

dimensional representation with-

out the use of advanced signal 

processing techniques. The CNN

-based actuator fault diagnosis 

approach demonstrates improved 

performance capability compared 

with the commonly used Machine 

Learning-based algorithms. 

A Typical HVAC system 
The 3-zone building 

The sensor fault diagnosis scheme 

The 1D to 2D data transformation tech-
nique The actuator fault diagnosis scheme 
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Since the beginning of the new 

millennium, there has been an 

ever-increasing demand on 

wireless communication based 

applications. In order to cope 

with this growing demand, an 

obligation is imposed on the 

academic and industrial circles 

to put forward novel technol-

ogies that aim at increasing the 

capacity of wireless communi-

cation networks. The work 

presented in my thesis propos-

es several novel signal pro-

cessing techniques at the phys-

ical layer (PHY) that enhance 

the performance of wireless 

communication systems. The 

proposed methods not only 

address the problem of in-

creasing the data rate, but also 

tackle several technical aspects 

related to the energy efficiency 

and reliability of wireless com-

munication links. Such consid-

erations are valuable in the 

development of wireless com-

munication systems that are 

suitable to be adopted in 

emerging wireless communica-

tion standards such as the fifth 

generation (5G) wireless com-

munication standard and be-

yond. The thesis covers the 

analysis of the performance of 

a full-duplex (FD) transceiver 

under the constraint of imper-

fect self-interference (SI) can-

cellation. In particular, we 

derive a closed-form expres-

sion of the average residual SI 

power in FD orthogonal fre-

quency multiplexing (OFDM) 

transceivers, and we show its 

functional dependency on IQI 

and PN levels. For instance, 

the residual SI power is plot-

ted versus the digital domain 

cancellation parameter d in Fig. 

1. The figure further demon-

strates the effect of phase 

noise and IQI, which are quan-

tified by the 3-dB bandwidth 

(β) and the image rejection 

ratio (IRR) metrics, respective-

ly. The depicted results show a 

perfect match between the 

derived closed form expres-

sion for the residual SI power 

and the numerical simulations. 

Moreover, increasing β and the 

IRR result in a higher floor 

even when the digital-domain 

cancellation error is relatively 

small.  

It is worth noting that the 

reason why residual SI power 

is critical to evaluate is that in 

the event that it is completely 

cancelled, it can yield a dou-

bling in the spectral efficiency 

of a wireless communication 

link, thus increasing the capaci-

ty of a wireless network. The 

thesis also contains the evalua-

tion of the residual SI power 

when a FD transceiver is de-

ployed in a relay adopting the 

amplify-and-forward (AF) pro-

tocol. Moreover, several algo-

rithms that aim at performing 

multiple relay selection and 

beamforming in a dual-hop AF 

relay network were proposed. 

The relays were assumed to 

operate using FD transceivers, 

and the selection and beam-

forming algorithms were de-

signed to consider different 

types of constraints.  

 If N represents the number of 

OFDM subcarriers in an 

OFDM waveform, realizing it 

would have the complexity in 

the order of N3 since it re-

quires the inversion of a ma-

trix. However, the OMP algo-

rithm yields a sparse equalizer 

in the order of N2, thus signifi-

cantly reducing the equaliza-

tion complexity. Moreover, 

while performing the equaliza-

tion process, the developed 

E E D  N E W S L E T T E R  
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Dr. Lutfi Samara 

Lutfi Samara received the B.Sc. 

degree in electrical engineering 

from Qatar University, Doha, Qa-

tar, and the M.Sc. degree (with 

distinction) in information technolo-

gy from the Tampere University of 

Technology, Tampere, Finland, in 

2011 and 2013, respectively. In 

2019, he received his Ph.D. degree 

(with distinction) in Electrical Engi-

neering from Qatar University, 

Doha, Qatar, under the supervision 

of Prof. Ridha Hamila. Currently, 

he is a Post-doctoral researcher at 

the electrical engineering depart-

ment in Qatar University. His cur-

rent research interests include the 

modeling and compensation of 

radio frequency impairments in 

radio transceivers, cooperative 
communications, and physical layer 

security.  

Thesis Title: Advanced DSP Algorithms for modern wireless communication 

transceivers 

Figure 1: : Average residual SI power versus d.  

Supervisors: Dr. Ridha Hamila  
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sparse equalizer requires less com-

plex multiplications to equalize the 

received signal, hence increasing 

the efficiency at the receiver. Fig. 2 

depicts the proposed sparse equal-

izer. As shown in the block diagram 

in Fig. 2, the equalizer further con-

tains a decision feedback chain to 

suppress the ISI.  

Fig. 3 depicts the data rate of an 

OFDM symbol when the CP length 

in samples (v) is varied.  

 The OMP algorithm is applied to 

the MMSE-decision feedback equal-

izer (DFE) case since, as it will be 

shown in the results, the MMSE-

DFE equalizer performs the closest 

to the Sufficient CP based design, 

and our aim is to perform as close 

as possible to the Sufficient CP 

based design while reducing the 

complexity of realizing the equaliz-

er. 

It can be seen from the depicted 

results that reducing the length of 

the CP length will increase the data 

rate as more useful data is trans-

mitted. In the simulations, we set 

the CP length for the Sufficient CP 

case to be equal to 16, totally elimi-

nating the ISI effect. Since the CP 

length for the Sufficient CP case is 

set to 16 samples, our proposed 

equalizer always results in a higher 

data rate even when only 50% of its 

entries are being active.  

The same sparse equalizer design 

approach was performed in the 

context of OFDM signals affected 

by phase noise. Phase noise has 

detrimental effects on OFDM sig-

nals and causes ICI, hence efficient 

sparse equalizers were designed 

following a similar approach as that 

of the case of the insertion of insuf-

ficient CP.   

Publications: 

Samara, L., Mokhtar, M., Özdemir, 

Ö., Hamila, R., & Khattab, T. (2016). 

Residual self-interference analysis for 

full-duplex OFDM transceivers under 

phase noise and I/Q imbalance. IEEE 

Communications Letters, 21(2), 314-

317. 

Samara, L., Gouissem, A., & Hamila, 

R. (2018). Hybrid full-duplex and 

alternate multiple relay selection and 

beamforming in AF cooperative net-

works. IEEE Access, 6, 28467-28477. 

Samara, L., Alabassi, A. O., Hamila, R., 

& Al-Dhahir, N. (2018). Sparse equal-

izers for OFDM signals with insuffi-

cient cyclic prefix. IEEE Access, 6, 

11076-11085. 

Samara, L., Al-Abbasi, A. O., Hamila, 

R., & Al-Dhahir, N. (2018). Reduced-

complexity sparsity-aware joint phase 

noise mitigation and channel equaliza-

tion in OFDM receivers. Physical 

Communication, 30, 50-57. 

Samara, L., Gouissem, A., Hamila, R., 

Hasna, M. O., Al-Dhahir, N. (2019). 

Full-Duplex AF Relaying Under IQ 

Imbalance, IEEE Transactions on 

Vehicular Technology. (returned with 

major revision, reviews submitted). 
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Figure 2: A block diagram depicting our proposed equalization scheme  

Figure 3: Data rate vs. v (CP length)  for various equalizer implementations 

when the received SNR is equal to 20 dB and a sparsity level is at 50%. 
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PSCs have become a significant 

performer in 3rd generation 

photovoltaics with power 

conversion efficiency, greater 

than 22% for active areas less 

than 1 cm2. However, with 

efficiency improvement, con-

cerns regarding the operation-

al stability and industrial pro-

duction firstly resolved to 
grow into commercially viable 

PSCs. To address these issues 

most stable, yet efficient Mon-

olithic PSCs (mPSCs) are 

structured. The mPSCs are 

having compact TiO2, meso-

porous TiO2, mesoporous 

ZrO2, and mesoporous car-

bon electrode layers in optimal 

thicknesses on the FTO sub-

strate. Fabrication protocol for 

all the layers which is easily 

acceptable for large area 

mPSCs manufacturing and top 

carbon electrode materials 

those are stable and behaves 

as protective casing to make 

PSCs stable has been highly 

desired. Hence, in this project 

our aim is to optimize top 

carbon layer and study photo-

physical processes inside the 

mPSCs. This research work is 

mainly divided into three  

parts. 

The first part of the disserta-

tion described carbon film 

fabrication by screen printing 

technique and their investiga-

tion at different annealing tem-

perature. Influence of anneal-

ing temperatures on the elec-

trical, morphological and 

structural properties of the 

carbon film has been dis-

cussed. It is shown that a low 

annealing temperature is good 

for better adherence of the 

conductive carbon films, how-

ever, temperatures higher than 

300°C are required to pro-

duce efficient mPSCs. A sinter-

ing temperature of 400°C 

showed the highest device 

efficiency of 13.2%. 

 It is important to correlate all 

the physical properties/

processes taking place in the 

mPSCs to gain a deeper un-

derstanding of mPSCs opera-

tion: What is the role of the 

contacts? What limits the effi-

ciency of existing perovskite 

solar cells? How many charge 

carriers are there in the cell 

under operating condition. 

Hence, in 2nd part, Electro-

chemical  Impedance spectros-

copy (EIS) spectrum has been 

described, which is performed 

on the mPSCs having highest 

efficiency during previous ex-

periments. The EIS spectrum 

of mPSCs quantitatively ex-

plains the role of contacts, 

layers, charge generation, drift 

and diffusion of charge carriers 

and recombination. This would 

further provide insight into the 

performance-limiting physical 

processes of mPSCs.  

The microstructure or mor-

phology of the perovskite 

crystals inside  mesoporous 

TiO2 and mesoporous ZrO2 

have significant effect on the 

mPSCs performance and sta-

bility. Therefore, to achieve 

E E D  N E W S L E T T E R  
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Dr. MISHRA ARTI  

 

Thesis Title: Thesis Title: Perovskite Solar Cell Development and Characteri-

zation for Printable Techniques 

Supervisors: Dr. Farid Touati (EE) and Dr. Zubair Ahmad (CAM)  
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higher mPSCs device performance, 

one-dimensional microrods (4mm-

5mm) of PbI2 and CH3NH3PbI3 

(MAPbI3) is fabricated in the 3rd 

part. These microrods consist of 

unique structural and morphologi-

cal properties which are grown at 

room temperature. The analyses 

confirm the existence of strong 

interactions between different sta-

ble groups in the crystals. The mor-

phological studies approve crack 

free morphology of PbI2 and MAP-

bI3 micro-rods. The above results 

are expected to have a big effect 

on solar cell and photo-detection 

industry by fostering improvement 

of thin-film opto-electronic devices.  

Best Thesis Award: Qatar Universi-

ty Outstanding Thesis Award and 

Outstanding Dissertation Award. 

E E D  N E W S L E T T E R  

V O L .  4 ,  I S S U E  1  



 

 

P A G E  3 6  

Students & Alumni Success Stories  

E E D  N E W S L E T T E R  

V O L .  4 ,  I S S U E  1  

Engr. Mohammad 

Sadok Gastli 

Engr. Yazan Qiblawey 

teaching in classrooms and labs. 

Also, professors and teaching as-

sistants are doing their best to 

transfer knowledge to students, 

which I really appreciate and 

acknowledge. Therefore, I would 

like to acknowledge them for their 

efforts.  

Studying abroad can be difficult for 

many people. However, living in a 
multicultural society like Qatar, it 

helped to narrow down the gap. In 

addition, working and dealing with 

students from different counties 

and backgrounds added to my 

personal skills and let me create a 

friendship with people from 

around the world.  

   

 

pate in Sir William Siemens Chal-

lenge, where top postgraduate 

students across the UK are chal-

lenged to deliver smart and high-

quality solutions for daily life that 

can be combined with Siemens 

products. Moreover, I got the 

chance to explore new areas of 

electrical engineering and their 

associated applications that can 
help my career by conducting my 

experiments in Energy Technolo-

gies Research Institute (ETRI) and 

visiting several industrial sites.  

 

Completing my undergraduate 

study in QU gave me a strong 

fundamental knowledge and skills 

in electrical engineering which are 

necessary to complete my post-

graduate study despite the work-

load difference between under-

graduate and postgraduate in 

terms of projects and assign-

ments. In terms of teaching, the 

teaching method and techniques 

in QU are used worldwide. Qatar 

University provided faculties with 

the most recent technology for 

Graduate Student’s Jour-

ney  
Since I graduated from QU in 

January 2018, I had a plan to take 

a further step in my career, I 

aimed to pursue my graduate 

studies. I got accepted to do my 

Master of Science in University 

of Nottingham (UoN), the Unit-

ed Kingdom in electrical engi-

neering in 2019. UoN is consid-

ered one of the top universities 

in the UK in electrical engineer-

ing and top 100 universities 

worldwide. Also, many university 

faculties and alumni won noble 

prices in physiology or medicine 

and economics.  

 

My master studies focused on 

signal processing and control 

systems. My thesis is about the 

detection of series arc faults in 

DC systems in the presence of 

power electronic loads. In partic-

ular, electric aircraft using signal 

processing techniques based on 

Wavelet analysis. During my time 

in UoN, I got chance to partici-

tween the pace and workload of a 

bachelor’s degree and a master’s 

degree is very notable. However, 

Experiencing new professors and 

different teaching styles, I now 

know that professors at QU are 

on-par with other leading universi-

ties. Furthermore, living in the 

multicultural society of Qatar 

made it much easier for me to 
adapt to a new location with many 

international students. 

 

So far my journey has been won-

derful, and I am looking forward to 

all of the new experiences and 

opportunities that will come my 

way. With the bitter and the 

sweet, my experience at QU 

helped pave this path for me. 

 

Doing my undergraduate degree 

in Electrical Engineering at Qatar 

University provided me with the 

necessary experience; both aca-

demic and personal. The faculty 

at QU has contributed immense-

ly to my academic knowledge 

and experience and propelled me 

to always thrive for the best. In 
addition, the ABET accredited 

engineering program in QU 

helped me obtain a strong basis 

in electrical engineering and pro-

vided me with the means to tack-

le multidisciplinary problems, 

which is crucial in a world where 

different fields grow more inter-

connected every day. 

 

Some of the difficulties I faced 

were with the shift into the dif-

ferent field of Artificial Intelli-

gence as I had to work on build-

ing a better foundation for that. 

Moreover, the difference be-

Graduate Student’s Jour-

ney  
I graduated from Qatar Universi-

ty in June of 2019, and was look-

ing to expand my horizons and 

step the next big step. That step 

culminated into pursuing a Mas-

ter’s of Applied Science at the 

University of Waterloo. The 

university is considered one of 

the top engineering and artificial 

intelligence universities in Cana-

da. 

 

Now in University of Waterloo, I 

specialize in Pattern Analysis and 

Machine Intelligence, my current 

research is involved in investigat-

ing the use of machine learning 

with images in real-life applica-

tions alongside industrial part-

ners. My current work relies 

heavily on great knowledge and 

skills in programming which I 

built my basis on during my un-

dergraduate in QU. 
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 A prologue 

Since the start of the COVID

-19 pandemic event many 

aspects of our lives globally 

have been changing rapidly. 

Education was no exception 

to these changes.  With its 

central role in modern civili-

zation, continuity of educa-

tion through the safety 

measures and social distanc-

ing constraints had to be 

maintained.  Globally and at 

almost all level from K-12 to 

College, the shift to distance 

learning using modern infor-

mation technology tools 

seemed the only viable solu-

tion to maintain learning ongo-

ing.  The idea seemed viable 

everywhere and the initial 

thought was “Well, everyone 

was talking about it before as 

the future of education and it 

has been happening here and 

there, so for sure it can be 

easily done!”  However, as the 

actual implementation started 

on large scale, the tiny little 

details started to pop up till 

they became major issues that 

needs to be addressed.   

 

In this article, I will try to pro-

vide a faculty’s perspective on 

this new experience as well as 

provide some tips and tricks, 

which I believe, other col-

leagues may find useful.  I have 

used online tools before this 

period within my classes in the 

Department of Electrical Engi-

neering at Qatar University.  I 

have used lecture video re-

cordings as well as flipped 

classroom techniques for grad-

uate, undergraduate, major 

core, major elective and gen-

eral engineering course levels.  

I have experienced teaching 

for small classrooms as well as 

large classrooms.  I have even 

delivered some of my lectures 

remotely when I was on busi-

ness travel to avoid class inter-

ruptions.  Therefore, I saw the 

main differences between us-

ing technology tools to aug-

ment face-to-face class learn-

ing setup as opposed to fully 

distance learning setup. 

 
The shift and the feelings 

To start with, in our current 

setup, we have to respect two 

aspects that have drastic ef-

fects on the whole experience.  

These two aspects stem from 

the fact that the current situa-

tion is not a typical distance 

learning experience. The two 

aspects are the sudden shift 

that happened in the middle of 

a semester that started as a 

classical face-to-face learning 

experience as well as the reali-

ty that the extra measures 

related to safety and social 

distancing have their effects on 

both educators and learners.  

This means that the experi-

ence that I will describe in the 

following might not completely 

fit the classical distance learn-

ing situation, which is setup 

from the beginning where both 

parties come to it willingly and 

prepared (or even prefer it). 

 
The challenges 

The most common challenges 

facing the faculty and students 

related to the current shift to 

distance learning can be sum-

marized in the following para-

graphs:  

• The appearance of syn-

chronized peak load that 

overwhelms the existing 

infrastructure. Everyone 

whether in college or 

schools wants to teach 

classes in their original 

scheduling to avoid dis-

rupting students and clas-

ses times.  This results in 

overloading the network 

infrastructure. To add to 

the dilemma, the utilized 

tools are less than a 

handful set of tools, 

which puts another bot-

tleneck, namely the tool 

application server.  

• The challenge of examina-

tions in terms of methods 
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to guarantee fairness to stu-

dents and exam integrity.  

The fairness issue comes as a 

consequence of online exam 

nature which tends to have 

binary results (correct/

incorrect) as opposed to 

typical paper and pencil exam 

where students have the 

chance to show steps and get 

partial marks.  Moreover, 

using an essay/written answer 

exam, while having the exam 

at home, requires a take-

home type of exam which is 

typically open ended and 

more challenging to the aver-

age student to compensate 

for the lack of invigilation.  

On the other hand, the integ-

rity of online unmonitored 

exams are highly doubtful 

even when using the lock-

down respondus browser 

since the student is not mon-

itored and can easily get ex-

ternal help easily by talking to 

others physically around or 

electronically through anoth-

er device as well as have 

access to all resources on the 

Internet. 

• Lack of access to labs and 

physical resources of the 

university due to the closure 

process to maintain the re-

quired safe social distancing is 

particularly challenging to 

engineering and other science 

disciplines.  This has its most 

drastic effect on the capstone 

graduation (senior design) 

projects.  Addressing the 

experimental labs and cap-

stone projects is out of the 

scope of this article and 

needs to be addressed in 

another article. 

 
Methods, tips and tricks 

Capitalizing on the experience I 

was blessed with through using 

some techniques of online tools in 

my regular classes, I am suggesting 

in the following some methods/

tips for carrying the new manda-

tory distance learning mode of opera-

tion with minimal impact on learners as 

well as educators.  The proposal in-

cludes the methods I am using and why 

I am using them as well as some brief 

analysis of the expected disadvantages. 

 

In order to overcome the issue of peak 

load, I am using pre-recording of lec-

tures on videos that I post to students 

on Youtube ahead of time; then I hold 

an online problem solving and Q&A 

session for each module (typically 2-3 

videos).  The pre-recording has the 

advantage of allowing students to look 

at the topic before interacting. The live 

interactive session ensures continuous 

real-time interaction with students.  

However, it might happen that students 

do not watch the videos before the 

session; therefore, they will not be 

ready for the session.  To address this 

issue, I use some flash video quizzes 

(very short direct questions) on the 

material of the videos before holding 

the online session.  Moreover, I high-

light the main concepts of the module 

at the start of the interactive session 

before solving the examples.  One hint 

is to make sure that the total time 

spent by students in this model is simi-

lar to the time they should spend in 

typical class teaching times.  So, the 

videos and the sessions have to be each 

shorter than a regular lecture.   

On the assessment side, I have opted 

for reducing the weights on exams to 

avoid the dilemma of exam integrity 

versus fairness.  I have moved to de-

pendency on mini projects, take home 

open ended assignments and short oral 

assessments.  Moreover, major exams 

such as midterm or final are broken 

into mini exams each focusing on a 

separate module of the course to in-

crease students’ chances as well as 

avoid higher possibility of technical 

issues with longer time online exams. 

The issue of exam integrity is still a 

challenge though.  To address this issue, 

the exam’s general nature is changed to 

be more geared towards a thought and 

outcome oriented assessment rather 

than a knowledge and memory oriented 

one.  Moreover, questions randomiza-

tion to minimize the possibility that two 

students will get the same exam as well 

as one question at a time with no go 

back options are setup to minimize the 

chances of cheating. 

 
The tools 

In my approach, I diversify the tools as 

much as possible to enhance the quali-

ty, increase the interaction with stu-

dents and minimize the possibilities of 

hitting a bottleneck. Lecture recordings 

are saved on Youtube and made public 

to allow easy access for students, avoid 
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the Blackboard jam and in-

crease the benefits beyond 

Qatar University community.  I 

am diversifying the tools I use 

to deliver online live interac-

tion sessions between Black-

board Collaborate, Webex 

and Zoom. The first two are 

Qatar University based tools 

and may encounter higher load 

during peak hours.  However, 

Zoom is a public tool and I 

find it in general less loaded 

and more flexible.  When us-

ing zoom it is advised to login 

twice (using same ID or 2 

different IDs from two differ-

ent devices) to have access to 

students’ text chat while shar-

ing your screen.  I present my 

work in interactive sessions 

using my iPad with a program 

called Explain Everything.  It 

allows me to use prepared 

s l i d e s  a n d  a n n o t a t e 

(handwrite) on them as well as 

write on white screen.  The 

same setup can be done on 

any tablet.  In terms of online 

exams and quizzes, Blackboard 

and Socrative are great tools 

in addition to some publishers 

based tools (Pearson, McGraw 

Hill, Wiley).  I also use Skype 

for short texting with students 

in addition to email.  Skype 

enables an almost instantane-

ous continuous direct interac-

tion with students to address 

short requests and inquiries 

without sharing phone num-

bers (might not be preferred 

by students/faculty) as needed 

in other tools such as 

Whatsapp or other chat appli-

cations.  I am using Twitter as 

a tool of broadcast to students 

in addition to Blackboard.  I 

have created a Twitter ac-

count for the course and 

asked students to follow it to 

receive announcements.  Last 

but not least social media 

(Twitter, Facebook, Instagram) 

can also be used as a tool for 

online lecture delivery through 

live broadcast in case other 

tools get crowded with the 

disadvantage that they allow 

only text interaction with audi-

ence. 
An epilogue 

The current situation is chal-

lenging to learners as much as 

it is challenging to educators.  

Stress from the safety 

measures and the uncertainty 

about the future is affecting 

everyone.  It is our duty as 

college educators to take eve-

ry measure to support our 

students during these tough 

times.  We have to understand 

that no solution is perfect and 

that knowledge and assess-

ment are not the only im-

portant pieces of education.  

Students’ learn from the ac-

tions, characters and behav-

iours of their professors/

instructors as they learn from 

the course syllabus contents.  

We have to be willing to ac-

cept that some students may 

take advantage of the situation, 

but this does not matter as 

much as making sure we take 

the majority of our students 

safely and successfully though 

the journey of this semester.  

Being flexible, providing alter-

natives and working with the 

students to try to evaluate 

them based on their best per-

formance indicators are all 

crucial to be able to carry 

them through successfully.  An 

important aspect that is worth  

mentioning is that the initial 

direct physical interaction with 

students due to the classical 

start of the semester is a great 

asset that establishes a human 

bond between the instructor 

and the students.  This bond 

enables a level of trust and 

motivation that is essential for 

students to carry through the 

course work successfully.  

Therefore, I recommend that 

in any distance learning model, 

some arrangements for a cou-

ple of person-to-person physi-

cal interaction need to be 

planned early on. There will be 

lots of lessons learned from 

the current experience con-

cerning distance learning and 

the possibility of achieving 

quality education without per-

sonal physical interaction.  

However, this can be the topic 

of another article after we go 

through the whole experience. 
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under Community----Online Teaching and Assessment Best 

Practice Community ---Creating Online Exams. The videos are 

very handy and useful for the faculties of the department in 

creating online tests/exams during this period. 

The online videos could be accessed using the links below: 

1.       Creating Test Online 
2.       Adjusting Test Settings 
3.       Concept of Pools and Random Block in Black-

board 
4.       Creating Pool in Blackboard 
5.       Creating a Test with Random Block 
6.       Transferring Pools 

Snapshots of one of such videos: 

 

Electrical Engineering responding to Online Exams using Blackboard 

Engr. Amith Khandakar, Teaching Assistant, Electrical Engi-

neering Department at Qatar University 

The shift to the online education due to the COVID-

19 pandemic happened globally. It was initiated com-

paratively earlier by Qatar University thanks to the 

excellent leadership. Electrical Engineering Depart-

ment had taken the initiative and developed a set of 

online videos for its faculties in creating online tests/

exams using the Blackboard Learning Management 

System. 

The videos shows step by step instructions on how to 

create online tests using the features of Blackboard 

and also from the experience of its experienced facul-

ties. 

These videos have also been shared on the Blackboard 

https://youtu.be/naV9QKUcZ-Y
https://youtu.be/Vf9iVmz5qGI
https://youtu.be/s8ZwC1_p7kc
https://youtu.be/s8ZwC1_p7kc
https://youtu.be/xSAG_3kBHRw
https://youtu.be/IhomdUOUnvs
https://youtu.be/tD7247jjqB8


 

 

P A G E  4 2  

Editorials from EE Faculty 

Research Summary:  
Dr. Atif Iqbal and his research 

team in the Dept. of Electrical 

Engineering, Qatar University 

have worked on addressing 

the key challenges related to 

solar power deployment in the 

region of Qatar. As a part of 

NPRP – EP project X-033-2-

007, innovative solutions have 

been developed related to 

effect and remedy of partial 

shading, efficient grid integra-

tion converters and automa-

tion control.  

Innovative solution 

for partial shading in 

Solar PV modules: 
The team here utilized a 
new circuit termed as quasi Z 

Source Inverter (qZSI) consist-

ing of only four Power elec-

tronic switches when com-

pared to the conventional 

configuration of five switches 

(boost converter + H – Bridge 

inverter). To achieve high 

power, several units of this 

novel circuits are connected in 

series and termed as a multi-

level inverter (MLI) as shown 

in Fig. 1. In conventional sys-

tem also, connecting circuits in 

series yields higher power. 

When these circuits are pow-

ered with solar PV panels, 

each circuit must be con-

trolled to extract maximum 

power from the solar PV pan-

el. Control of novel qZSI also 
allows extraction of maximum 

possible power. However, due 

to clouding or dust accumula-

tion, solar irradiation received 

by the solar panels decreases 

resulting in reduction of 

power produced by PV pan-

el. This problem is highly 

concerning in multilevel 

inverter system. Here, due 

to partial shading of one 

c ircuit , other ser ies -

connected circuits (which 

are receiving 100% solar 

irradiation), also experiences 

this effect and the resultant 

power extraction further 

reduces. 

To address this concern, the 

research team developed 

novel technique to improve 

power extraction from solar 

PV panels. During partial shad-

ing condition, power extrac-

tion of healthy modules is 

improved, and partially shaded 

modules are clamped the pos-

sible outputs to respective 

solar irradiation level. Along 

with this, additional benefits of 

high efficiency and smaller size 

are also obtained, in addition 

to the modularity of the solu-

tion. In case of failure or dam-

age of one or more units, the 

identical unit(s) can be easily 

and conveniently replaced.  

Results showing the improve-

ment of the proposed method 

are illustrated in Fig. 2. When 
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Fig. 2 – Grid current injection with (a) Conventional method and (b) Proposed method for multilevel qZSI.  

Fig. 1 – Multilevel Quasi Z 
Source Inverter connected to 

RL load. 
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partial shading occurs at t=1sec, in 

conventional system, power ex-

tracted is reduced by 65%. With 

the proposed method, power ex-

tracted is increased to 97% of the 

rated capacity as shown in Fig. 2(b). 

Thus, it can be concluded that 32% 

improvement in the extracted power is 

observed with proposed control tech-

nique. This is a major milestone 

achieved in the project. Research 

papers are published on this finding.  

Novel control algorithm 

to achieve fault-tolerant 

operation of grid-

connected multilevel 

qZSI: 
In conventional systems, due to 

switches/diodes fault, the entire 

circuit must be isolated from the 

multilevel operation. Due to this 

isolation, the performance of grid-

connected power converter circuit 

experiences reduction in output 

power. In conventional system 

consisting of cascaded H Bridge 

inverter, only reduction/buck of 
input voltage is possible. However, 

with qZSI, buck/boost operation is 

possible. Utilization this feature, 

performance during post–fault 

operation can be significantly im-

proved in both grid-connected 

powering multilevel qZSI circuit.  

Although, boosting of input voltage 

is possible with qZSI, there are 

several constraints related to it. 

Increasing boosting alone may dis-

turb the steady-state performance 

of the circuit. Coupling of these 

constraints is shown in Fig. 3. To 

address this concern, the two-step 

control algorithm is developed. This 

algorithm must function during partial 

shading whose characteristics are 

shown in Fig. 4. 

Simulation results of the system are 

shown in Fig. 5. At t = 1sec, module 

fault is emulated in the system. In the 

first step of correction algorithm during 

post-fault operation, the output voltage 

is restored to pre-fault value thereby 

helping in sustained grid connection. In 

the second step implemented at 2sec, 

phase shift is restored in accordance 

with multilevel operation thereby im-

proving THD content resulting in en-

hanced post-fault operation. To test 

the suitability for solar application, 

variation of solar irradiation is also 

introduced, and the desired perfor-

mance is achieved thereby verifying the 

robustness of the proposed control.    

Optimized implementation 

of FPGA based control algo-

rithm of Multilevel qZSI 

System: 
Operation of multilevel inverter sys-

tems at high frequency is advantageous 

as it results in high efficiency and low 

converter size. To achieve this, the 

control algorithm of the proposed sys-

tem is implemented with Field Pro-

grammable Gate Arrays (FPGA) pro-

cessor operating at 100 MHz. With 

single FPGA control board, a complex 

12 modules of qZSI are controlled 

thereby eliminating resource and soft-

ware redundancy. This is another mile-

stone achieved in the project that can 

help practicing engineers to implement 

such solutions in their system. Fig. 6 

shows control algorithm of multilevel 

qZSI. Fig. 7  shows the hardware proto-

type developed for validation. Experi-

mental results obtained are shown in 

Fig. 8 – 11.  For further reading, refer-

ences are mentioned at the below    
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Fig. 3 – Triangle of coupled constraints 

Fig, 4 - Rating of PV panel at 
different solar irradiations 

Fig. 5 – Results showing improved 
fault – tolerant performance. 

Fig. 7 – Hardware prototype of multilevel system  Fig. 6 – FGPA based control algorithm for multilevel system  
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The major aim of this pro-

ject is to develop a multi-

phase motor drive system 

for gearless electric vehi-

cle. The developed multi-

phase motor is capable of 

running with different 

phase as well as pole num-

ber to achieve required 

speed and torque of the 
electric vehicle. With this, 

the proposed multiphase 

machine will deliver the 

equivalent speed torque 

characteristics of conven-

tional fossil fuel driven IC 

engines. The proposed 

machine is capable to run 

at 1:3 and 1:3:5 and 

1:3:5:9:15 rations, which 

results in the gear less 

operation of EV. 
According to a statistic, new 

registration of EV (cars) in 

2016 has reached a record 

number of about 750,000 

worldwide. Norway is among 

the leading country of adopting 

EV with a market share of 

roughly 30% of the Worldwide 

market. The second in the 

major country is Netherlands, 

whose market share has 

reached about 6.5% followed 

by Sweden with a share of 

3.4%. China, UK and France all 
have EV market shares of 

about 1.5%. The market in 

China has seen an exponential 

growth in EV cars accounting 

for higher than 40% of the 

total electric cars sold in the 

world which is more than 

double the number of cars 

sold in the United States. The 

global EV electric car stock 

crossed 2 million mark in 2016 

[Global EV Outlook 2017]. 

High amount of R&D is de-

ployed in this sector and the 

mass production of EV has 

strong potential of rapidly 

declining the fixed and running 

costs. There is a continuous 

improvement in motor drives, 

control algorithms, embedded 

controllers, energy storage 

devices and ICT in EVs. This 

will soon lead to narrowing 

the cost competitiveness gap 

between EVs and ICEs. It is 

expected that the EV stock 

will be reaching 9 to 20 million 

by year 2020 and between 40 

to 70 million by 2025 [Global 
EV Outlook 2017].  

Qatar has some major re-

search priorities targeting; 

reducing carbon footprints, 

developing smart cities and 

smart grids and these demands 

high deployment of Electric 

Cars in near future. Qatar is 

highly progressive country 

adopting to the new evolving 

technology at fast pace. This 

project is aimed at the devel-

opment of a robust, highly 

reliable, efficient and wide 

speed range multiphase motor 

drive system that falls within 

the right context of the cur-

rent research priorities of the 

Qatar University and the state 

of Qatar. 
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Fig.1. Laboratory prototype of 9-phase PPMIM drive.  Fig.2. Experimental results under open loop V/f=constant 
control.  
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Wider speed and torque range are 

the major requirements of a drive 

for applications like ship propul-

sion, more electric aircraft and 

high power traction. Regular mo-

tors need to be oversized to have 

wider speed and torque range 

which in turn increases the vol-

ume and cost of the drive. The 

pole changing techniques are 

adopted for achieving an extend-

ed range of speed-torque charac-

teristics of the IM without Pole 

amplitude modulation (PAM), 

Pole-phase modulation (PPM) and 

multiple stator windings. 

In late 1960s, mechanical switches 

are used for changing the number 

of poles of the IM. Due to the 

enhancement in the power semi-

conductor technology and micro-

controllers, the pole-changing 

techniques are becoming a cost-

effective and efficient solution for 

achieving a wider range of speed 

and torque. The power electronic 

switches are substitute for the 

mechanical switches, which are 

controlled by microcontrollers. 

The continuous changing the num-

ber of poles is possible by varying 

the supply voltage excitation to 

respective windings with the help 

of the power electronic convert-

ers called as Pole-Phase Modula-

tion (PPM). The PPM drives deliv-

ers a high torque for hill climbing 

and faster acceleration in high 

pole and less phase operation. 

Whereas in high phase and low pole 

mode the drive delivers high speed 

with constant power for steady run 

operation. Theoretical, simulation and 

experimental investigation is carried 

out successfully. The Experimental 

results of the pole phase induction 

motor (PPMIM) drive as well as the 

experimental setup developed in the 

laboratory are shown in Fig. 1 to Fig.4.  

The design details of the 9-phase IM 

are; rating: 5hp (squirrel cage type), coil 

pitch:9, stator/rotor slots: 36/49, airgap 

diameter: 160mm, length of core: 

130mm, airgap length: 1mm. The propo

-sed inverter is realized with the 6 

three-phase silicon carbide IGBT mod-

ules along with gate drives and one DC 

power supply. The FPGA Vertix-5, 

XC5VLX50T is used to generate the 

SVPWM based switching pulses for 

controlling the proposed MLI.   

The vector control block diagram of 

indirect field-oriented control (IFOC) 

for PPMIM drives is presented in Fig. 4. 

The 9-phase PPMIM drive requires nine 

400 phase displaced voltages in 9PH-

4PO mode and 3 sets of three 1200 

phase displaced voltages in 3PH-12PO 

mode. In this vector control, the mode 

of operation is selected based on the 

speed reference (Nr
*), i.e., if the speed 

<500 rpm gives the 3PH-12PO opera-

tion (i.e., a=0 and b=1) and speed >500 

rpm gives the 9PH-4PO operation (i.e., 

a=1 and b=0), here a and b are two 

variables that are representing mode of 

operation. The transformation matrix 

(K) is modelled as a combination of 

both 9 to 2 transformation in 9PH-4PO 

mode and 3 to 2 transformation (with 

three sets of 3 phase windings) in 3PH-

12PO mode respectively, i.e., K= a*(9 

to 2 transformation) + b*(3 to 2 trans-

formation) as clearly shown in Fig. 3.  

Firstly, the phase currents of 9-phase 

PPMIM drive are transformed into αβ 

domain by using the transformation 

matrix K in the stationary reference 

frame. With the help of the rotational 
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Fig.3. Voltage-controlled IFOC block diagram of the 9-Phase PPMIM drive. 

Fig. 4 .(a) Experimental results under 
IFOC vector control.  

Fig4.(b)speed and currents plot  
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transformation matrix given in 

[1], the αβ components are 

transfor-med into dq domain 

where the angle  is calculated 

w.r.t mode of operation. The 

Vd and Vq vectors are attained 

from the flux component and 

speed error respectively, 

which are transfor-med into 

actual modulating vectors of 

PPMIM drive by taking the 

inverse transformation of the 

K matrix. By using the carrier-

based SVPWM the pulses for 

PPMIM drive are generated 

according to the mode of op-

eration. 

An outcome seminar was or-

g an i z ed  on  Thur sda y , 

10/24/2019. 

Time: 11:00-12:00 

Faculty from QU, Industry 

personnel, Graduate and un-

dergraduate students from 

Qatar University attended the 

seminar. Some of the pictures 

from the outcome seminars 

are given here . 

E E D  N E W S L E T T E R  

V O L .  3 ,  I S S U E  1  

 

 

Dr. Atif Iqbal  

Professor  

QU-High-Impact Grant-Advanced Reconfigurable Multiphase 

Motor Drive System for Electric Vehicle Applications-[QUHI-

CENG-19/20-2](Continued) 

Fig. 5. Project outcome seminar pictures of the project 

Fig4.(c) Id and Iq actual and reference currents. 
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Eng. Mohammed Mearag, PhD 

student in Electrical Engineering has 

earned the silver medal for the inven-

tion of “Linear Regulated Dimmable 

Light Emitting Iodide”, representing 

the research team headed by Prof. 

Atif Iqbal. Dr. Nasser Al Emadi, 

Head of Electrical Engineering Depart-

ment, has acquired the bronze medal, 

on behalf of the late Dr. Moheiddine 

Benammar, for the invention of 

“Apparatus & Method for Monitoring 

the Volume & Rate of Air Drained from 

a Body” by Dr. Benammar. 

E E D  N E W S L E T T E R  

V O L .  3 ,  I S S U E  1  

EE department won 3 medals in 12th 

International Invention Fair of the 

Middle East (IIFME) in Kuwait. Dr. 

Ridha Hamila, Professor of Electri-

cal Engineering, has earned the silver 

medal for his invention of a 

“Measurement Method for Detecting 

the Defective Antenna Elements in 

Massive MIMO Antenna Arrays”. 

EE department 12th International Invention Fair 

of the Middle East (IIFME)  

Prof. Moheiddine Benammar 
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The major aim of this pro-

ject is to develop an induc-

tive Wireless Power 

Transfer (WPT) rapid 

charging system for Elec-

tric Vehicle (EV). With the 

proposed system, three 

different EV (low, medium 

and high) will be simulta-

neously charged in a span 

of about 30 min.  The pro-

posed charging system 

consists of a quasi Z-

s o u r c e  c o n v e r t e r 

(required to boost the 

input voltage) followed by 

a high-frequency inverter 

and an inductive coil with 

series-series capacitive 

compensation. At the re-

ceiver end, a buck convert-

er is placed which is con-

trolled in Constant Cur-

rent (CC) and Constant 

Voltage (CV) charging 

modes depending upon 

the State Of Charge 

(SOC) of batteries. Both 

CC and CV are achieved 

by two separate PI con-

trollers.  

The carbon footprint is one of 

the highest in Qatar due to its 

booming economy. The green-

house gasses are emitted from 

the industries and transporta-

tion system (which is mainly 

gasoline based vehicles). The 

increasing workforce in Qatar 

due to huge infrastructural 

development is leading to 

increasing use of private cars, 

busses and trucks. A world-

wide study shows that highway 

vehicles release about 1.7 

billion tons of greenhouse 

gases (mostly CO2) yearly that 

are contributing to severe 

global climatic changes. As a 

rule of thumb each gallon of 

gasoline burnt in a vehicle 

generates about 20 pounds of 

greenhouse gasses. The solu-

tion to the growing environ-

mental problem due to use of 

gasoline is the development of 

EV and Hybrid Electric vehicle 

(HEV). Qatar also is also in-

vesting to find solutions to 

reduce its carbon footprint. 

Introduction of EV/HEV in 

Qatar and development of 

related technology is the need 

of hour. EVs/HEVs can limit 

the dependence on Oil & Gas 

and reduce carbon emission. 

The proposed project will not 

only reduce the greenhouse 

effects but will also have enor-

mous effects on Qatar utility 

network in terms of power 

quality, active and reactive 

power demand and regulation 

policies. The proposed project 

will be step forward in moving 

towards smart gird infrastruc-

ture development. Time of use 

tariff may be implemented. 

The proposed project which is 

on the development of ad-

vanced solutions for contact-

less power transfer for battery 

charging of EVs is completely 

aligned with the research 

theme set forth by Qatar Uni-

versity and aligned with 2030 

Qatar Vision. 

The future cities will see a 

surge of EVs and the refueling 

stations will be completely 

replaced by the battery re-

charging stations. In most of 

the advanced countries, the 

transition from gasoline based 

vehicle to electric based vehi-

cle has already begun. In the 

other grand challenges of sus-

tainable urbanization and Doha 
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A Multiple Output Contactless Inductive Power Transfer System 

for Electric Vehicle Battery Charging Station  

Dr. Atif Iqbal  

Professor  

Fig.1. Block diagram of proposed inductive WPT for EV. 
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being a smart city, the present 

project will play an  

important, crucial and pivotal role 

in this transformation. 

This project is aimed at develop-

ment of qZS based WPT fast 

charger to charge different duty 

EV (individually or simultaneously) 

in 30 min by CC-CV charging 

profile. This project scheme in-

creases the availability of charging 

facilities with little incremental 

cost and reduces waiting time for 

charging for a population with a 

large number of EV. Presently 

most technologies developed or 

under development are targeted 

at single vehicle charging rom the 

same source.  

Fig. 1 shows the schematic dia-

gram of the proposed inductive 

WPT charging scheme with LC 

resonant compensating circuit. In 

that the transmitter mode consist-

ing of dedicated qZS boost con-

verter, high-frequency inverter 

and transmitting inductive coil-A. 

The qZSI is utilized (instead of 

conventional DC-DC converter) 

followed by the full-bridge invert-

er to boost the input voltage and 

invert it to high-frequency AC 

signal. The proposed structure reduces 

the number of components and control 

complexity. However, the shoot-

through state of the qZS converter is 

achieved in the zero state of H bridge 

inverter. The receiver mode of the 

proposed system consisting of high-

frequency half-bridge rectifier and DC-

DC buck converter. The received high-

frequency AC voltage and current is 

compensated through capacitive com-

pensative circuit. The half-bridge rectifi-

er and split capacitor arrangement 

reduces the components of the system 

and doubles the voltage. Capacitors C3 

and C4 stores the energy in the alter-

nate cycle of the supply and deliver the 

energy in series to the buck converter. 

The buck converter is utilized to con-

trol charging current of the battery.  

EV vehicle rapid charging operation 

must consist of both CC and CV charg-

ing modes. To select the charging mode 

of operation, present value of SOC is 

sensed into the system and compared 

with threshold value of SOC (SOCthr 

typically set at 80%). If the value of 

present SOC is lower than SOCthr, 

then CC mode of operation is selected 

else CV mode of operation is selected. 

The FPGA Vertix-5, XC5VLX50T is 

used to generate the high frequency 

switching pulses for controlling the 

proposed qZSI.  Fig. 2 shows the simu-

lation results of battery charging volt-

age, current ad SOC level during induc-

tive WPT for low, medium and high 

duty EV. Fig. 3. Shows the experimental 

results of medium duty EV prototype 

model. 

An outcome seminar was organized on 

Thursday, 11/26/2019. 

Time: 11:00-12:00 

Faculty from QU, Industry personnel, 

Graduate and undergraduate students 

from Qatar University attended the 

seminar. Some of the pictures from the 

outcome seminars are given here. 

This publication was made possible by 

Qatar University Collaborative re-

search project grant # [QUCG-CENG-

19/20-5] from the Qatar University. 

The statements made herein are solely 

the responsibility of the authors. 
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Fig.2. Simulation results battery charging voltage, current and SOC level during inductive WPT for (a) low, (b) medium and (c) high 
duty EV. 
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A Multiple Output Contactless Inductive Power Transfer System 

for Electric Vehicle Battery Charging Station (Continued) 

Fig. 4. Project outcome seminar pictures of the project 

Fig. 3. Experimental results of prototype (a) input and output voltage current and (b) voltage and current of primary 
and secondary side of inductive coil.  
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The Electrical Engineering External Advisory Board (EAB) is composed of respected members from industry and 

government affiliates. The EAB works with the Department to increase the level of collaborative engagement 

from industries and provide input, advice and assistance in various areas. The EAB mainly helps in the following 

areas: 

• Participate in the review the EE Program’s Educational Objectives (PEOs). 

• Provide feedback related to the EE program and Review curriculum modifications 

• Help in the placement of students in the Practical training course 

• Advising on developing new programs. 

Needs of industry. 

The EAB meets annually for review and assessment of the Electrical Engineering program and to get updates on 

the activities of the department.  
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Vision: 

The Department of Electrical Engineering will be the recognized 

national leader in electrical engineering education and research 

at the local and regional levels; its program will be the preferred 

electrical engineering program in Qatar, and its graduates will be 

the top choice for local employment.  

 

Mission: 

The Department of Electrical Engineering supports the mission 

of the College of Engineering and that of Qatar University 

through high quality teaching, research, and services that benefit 

the Electrical Engineering students  and the State of Qatar. The 

department produces graduates with strong engineering skills 

necessary for contemporary areas of electrical engineering and 

who are well prepared for successful engineering careers or for 

pursuing graduate studies.  
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