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Eng. Mahmood Al

Yaqoob

From Editors Desk

Dear Readers,
Greetings.

| would like to welcome you in this issue No.71 of Almohandis
Magazine. At first, | congratulate you with the New Year 2022
and wish that it will be a successful year during which we could
achieve our objectives, particularly providing comprehensive
knowledge that helps in promoting the Bahraini engineer in
his drive locally and internationally.

We may recall the beginning of last year 2021 that it was full
of events, more specifically the emergence of Covid variants
and the precautionary measures taken to combat the virus
which registered success, thanks to our medical national
team, citizens and residents who exerted all efforts in this
line. The tourism and travel sector after two years of slump
witnessed revival and | wish that such commitment would
continue until we manage to overcome the pandemic.

We should look at the other side of the sudden virus, when
the technological development played a significant role in
all spheres. The rapid transformation to digitalization was
unexpected where what was supposed to be implemented
after years seen light in a few months. Due to such
technologies many obstacles were eliminated to go back

to normal in all aspects while maintaining
the precautionary measures and social
distancing. With the life going back gradually
to normal, we can see the world is continuing
the technological advancing and the artificial
intelligence in place in various fields of life.
In contrary we have ceased continuing our
way with the same momentum with the
gradual receding of the virus. Here are the
questions that emerge and | redirect them to
you “What is the reason behind the decline
in the momentum in developing technologies
and proceed to higher level of artificial
intelligence, how we can use this technology
in our favour in fighting the virus and how
we can predict the future risks that may be
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caused due to the use of this technology?”.

In conclusion | would like to express my
greetings to you all and to myself on the
occasion of the Society’s Golden Jubilee with
the Society celebrating its fifty years since
founding this edifice that gathered all the
engineers and enabled them to meet with
their Arab colleagues in various events and
programs. In this occasion the Society will be
launching a series of events specifically the
main ceremony, general conference and the
electronic exhibition.

| wish you a pleasant reading of the articles
of this issue, and waiting for your comments
and remarks.



Eng. Abdulnabi Alsabah:
«What distinguishes the work of the

Bahrain Society of Engineers is that it is
done with one spirit, enthusiasm and
real passion for volunteer work, all which
were implanted in us by our families, and
leading colleagues to achieve the best
accomplishments»

Interviewer and preparation for publication: Husain Ismail

Eng. Abdulnabi embodies the ethos of the Prophet’s (Peace be Upon Him) Hadith “The
best people are those who are useful to others”. His passion for serving others and building
the community is reflected in his contributions and voluntary work in professional and
non-profit activities throughout his life.

His journey spans 37 years in Engineering since joining the Ministry of Works, Power
and Water in March, 1981 as a trainee until his retirement as the Minister’s Advisor in
2018. A period marked by numerous contributions and exceptional service to the field of
engineering.

This is our journey with engineer Abdulnabi Alsabah in this issue of AlImohandis Magazine.

Canyou describe your upbringing and where Abu Bakr AL Siddiq Intermediate School, and
you went to school as child? finally Al Hoora Secondary School.

| I was born in Ras Rumman, a neighborhood

of Manama in a family comprising 5 siblings. e B O specializelin

The neighborhood was the northeast gateway EngliEslies

to Manama, where my family lived near the Looking back, the environment inspired
coast before it expanded to the north and East me to be an engineer. In high school | was
due to reclamation. The house was situated fascinated by math. And during my summer
in front of the first power station in Bahrain holidays, | worked, along with my schoolmates
opened in 1929 (currently Sakeena bint as labourers with building contractors. This
Alhussain School). made me familiar with building materials

in addition to construction methods. Also,

| studied in Ras Rumman Primary School, . . .
y Ras Rumman was the location of historical
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His Majesty King Hamad bin Isa Al Khalifa, King of Bahrain, honors Eng. Abdulnabi Alsabah and
grants him the First-Class Medal of Merit, in December 2015 during the Kingdom’s celebrations of
the National Day,and the accession to the throne Day.

engineering achievements in Bahrain, the
first power station (inaugurated in 1929)
in front of our house, and Shaikh Hamad
Causeway connecting Muharraq to Manama
via Ras Rumman (inaugurated in 1941) which
the locals helped build. All of these factors
contributed to my fascination with engineering
and to becoming an engineer.

Where did you study engineering?

| joined The College of Engineering in Al-
Azhar University and earned my Bachelor’s

© ©
«My interest in mathematics
and physics and my architectural
surroundings encouraged me to
study engineering»

@ @

degree in Civil Engineering at the end of 1980.

When did you join the workforce?

Three months after returning home, | started
work as a trainee engineer in the Ministry of
Works, Power and Water in March 1981.

Did you continue your education beyond
your Bachelor degree?

Despite the invaluable training, | always
believed in continuing education throughout
my career. | attended Leeds University in the
United Kingdom and obtained a Master’s
degree in Civil Engineering in September 1984.
| later also obtained a Diploma in Advanced
Management from the University of Bahrain.

| continued to seek additional professional
certification and was certified as a Project

Almohandis - Issue 71 - Bahrain Society of Engineers




«37 years of work with leading
engineers, made them trust my
ability toshoulder responsibilities»
L o
Management Professional (PMP) from the

Institute of Project Management - USA in
2007.

| am also a member in some international
professional organizations.

You have spent 37 years in engineering.

Can you give us a summary of your career
trajectory?

My career in the Ministry of Works entailed
serving the public and providing better and
safer roads and infrastructure as a catalyst to
Bahrain’s economy. After becoming a traffic
planning engineer in 1984, | held multiple
positions in the Ministry including Manager
of Traffic Engineering and Planning, a position
| held until 2005 and Acting Director, Roads
Planning and Design. In 2006, | was later
assigned as an Advisor, Roads and Traffic in
the Office of the Assistant Undersecretary,
Roads.

In 2012, | was promoted to Technical Advisor
to H.E Engineer Essam bin Abdulla Khalaf, the
Minister of Works, Municipalities Affairs and
Urban Planning and additionally Chief of the
Project Management Office, a position | held
until | retired in 2018.

| spent 37 years in the Ministry of Works
working side by side with leading engineering
figures and their extensive training, mentoring,
and apprenticeship. This encouraging and
trusting environment helped us to effectively
plan, build, and maintain a network of well-
developed roads, the backbone of Bahrain. |
personally hope that the new generation of
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engineers will thrive in this in environment
and further improve what we built.

After retiring, | became a member in
the Council for Regulating The Practice of
Engineering Professions (CRPEP), after being
nominated by the President and of The Bahrain
Society of Engineers (BSE), Dr. Dheya Tawfigqi.
| am thankful for the trust BSE bestows and
hope to uphold the highest standards of our

profession in fulfilling my obligations

What is your achievements in the Ministry?

« Improved the road network leading to
Bahrain International Circuit project (formerly
F1 Circuit) and organizing the flow of traffic
during the F1 competitions since its inception
in April 2004 collaborating with other
ministries, directorates and stakeholders

« Supported the national studies to improve
the strategic road networks firstin 2005, under
theleadership of HE Eng. Fahmibin Ali Aljowder
and later in 2011 under the leadership of HE
Eng. Essam bin Abdulla Khalaf, the Minister
of Works, Municipalities and Urban Planning
and later executed the plan successfully and in
a short timeframe, while cooperating with all
relevant stakeholders, such as Electricity and
Water Authority, Sanitary Engineering Sector,
Communication Regulation Authority, Batelco,
Bapco, Banagaz, and others.

« Oversaw the design of of bridges and
tunnels such as the flyover/underpass at the
Isa Town Main Gate junction, flyover at the

o o
«My thanks and appreciation to
the Bahrain Society of Engineers
(BSE) for its trust in nominating me
for the membership in the Council
for Regulating the Practice of

Engineering Professions»
o o




Eng. Abdulnabi Alsabah on a trip with the Bahrain Society of Engineers
Muscat, Sultanate of Oman on February 26th, 2012

Map of Bahrain junction, flyover/underpass at
Mina Salman junction (three level junction) ,
the bridge leading to Reef Island in the Seef
district, the flyover for outgoing traffic from
Seef to Manama, bridges and tunnels on
Sh. Khalifa road which lead to Hamad Town
(roundabouts 6, 14 and 18), flyovers at the
Diplomat Hotel junction and three level
interchange at Alba junction.

- Participated in the General Committee for
Road Safety that supported the efforts of the
General Directorate of Traffic, the Ministry
of the Interior, and the Ministry of Works, in
implementing the highest safety levels for the
Kingdom’s road networks.

What are the highest honors that you have
received?

Nationally, | was honored to receive the
First-Class Medal of Merit from His Majesty,

The King of Bahrain, in December 2015, This
medal was a culmination of all my efforts and
| was honored to be appreciated and hope to
continue to serve Bahrain.

| was also honored on various occasions at
the Ministry of Works and the Bahrain Society
of Engineers.

In the Gulf, | was honored as one of the
Pioneering Engineers by the Gulf Union of
Engineers in 2019

You are well-known for volunteer work.
What are some volunteer activities that you
are or were involved in?

My passion for volunteer work stems from
the Prophet’s (Peace be Upon Him) Hadith
“The best people are those who are useful to
others”. In addition to my volunteer work at the
Bahrain Society of Engineers, | am a member
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Eng. Abdulnabi Alsabah giving a speech during his participation in a project management conference
in the Arab Republic of Egypt, November 2009

of the Board of Directors of Al Najma Sports
Club. I also volunteer with the Ras Rummani
community in documentation and cultural
initiatives. | am also a Founding Member and
a former Member of the Board of Directors of
Ras Rumman Charity Organization.

How did you become a member of Bahrain
Society of Engineers?

| joined the Society after graduating from
university in 1981 and continued to be active
member in its committees until | was formally
elected the Board of Directors in 2013. |
remained on the board for three consecutive
election terms (6 years). | had the opportunity
to be the Media Director and then Vice
President from 2016 to 2019. It was an honor

«We should not let our children
inherit our interest in studying...
instead let them do what they are

interested in and according to their
capabilities»
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to work and learn from three distinguished
presidents; Eng. Abdulmajid Algassab, Eng.
Masood Alhirmi and Dr .Dheya Tawfiqi and all
the colleagues in the board of directors.

And, how has the Bahrain Society of
Engineers benefited you?

The Society is an integral part of our
Engineering community. It binds us together
in its activities and resources creating a strong
environment for engineers to thrive. Whether
through participating in the activities or
through organizing them, BSE provided the
opportunity to learn valuable teamwork and
leadership skills, build strong networks, be
exposed to latest practices and knowledge in
the field.

In addition, BSE’s community ties extend
beyond Bahrain to organizations in the Gulf,
the Arab World and internationally expanding
the reach of our engineers and providing
the opportunity to collaborate and attend



® o
«l worked under three presidents of

the BSE, | learnt a lot from them and
other engineers and still am»

activities outside Bahrain.

Whatdoyou hopethe Society willaccomplish
in the future?

The Society’s accomplishment spanned the
last 50 years. It has achieved its expected
goals as a professional Society and proved its
importance in developing career and Society
in general.

There is still more to be done to further

engineering professionalism utilizing

international practices. We can enhance
vocational  development of engineers
through  improving engineering practices

in the government and private sectors while

supporting engineers to obtain vocational
engineering degrees.

Continuing to set strategic plans of the
engineers’ Society based on clear objectives
and executing them will push the development
process forward. The “Tam-heed” project
undertaken by the Society in collaboration
with Tamkeen and the Ministry of Labour and
Social Development is a pioneering move in
that direction.

On a personal level, what are your favorite
hobbies past and present?

| enjoy reading and football, which |
practiced until high school, and keep following
international tournaments. | also enjoy self-
learning which became easy and accessible
due to the internet. Technology is moving at
an incredible speed and | enjoy keeping up
with the latest innovations.
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Eng. Abdulnabi Alsabah participated in one of the meetings of the Project Management Institute,
the Arabian Gulf Branch, as Vice President of the Bahrain Branch

With your experience in the engineering
sector, did your career choice impact your
children?

It is important to openly discuss educational
direction of children and provide them with a
view of the opportunities that exist. However,
we should leave the final choice to them based
on their preferences and abilities. | have three
children: Eman, Esraa and Ahmad. Eman is
the only one that opted for engineering due
to the multiple career trajectories it provides.
She has a Civil Engineering degree from
Purdue University in the US and an MBA

o o
«"| greatly encourage students at

engineering colleges to join the
Bahrain Society of Engineers to
gain communication skills and to
help them work within teams and

different committees»
° °
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from New York University. My other daughter
Esraa, is now interested in sustainability
and continuing her post-graduate studies in
Columbia University in the US. My son Ahmed
has always been interested in languages, and
recently joined the Ministry of Foreign Affairs
after studying in Germany.

Based on this long professional career and
the people you met, who would you say is
your role model in engineering and why?

| am proud of all the experience that |
gained while working with officials during
my vocational journey, but | consider HE
engineer Essam bin Abdulla Khalaf, the
Minister of Works, Municipalities Affairs
and Urban Planning as my role model. We
worked together for 37 years and during this
long period, he set an example in exemplary
leadership through dedication,
contribution, strong organizational

limitless
skills,
acceptance of creative ideas and solutions, and



o o
«HE Engineer Essam bin Abdulla

Khalaf, the Minister of Works,
Municipalities and Urban Planning
is my role model in engineering»

his relentless effort in creating an exceptional
working environment, and in training young
Bahraini engineers.

Finally, is there a word of advice for young
engineers or those who plan to pursue
engineering studies?

Firstly my advice to myself and other
engineers that occupy leadership positions:

+ For those in leadership positions, trust
the abilities of our young Bahraini engineers.
Give them the space to be creative and the
opportunities to receive guidance, training,
and continuous encouragement for them to
grow.

« As for our Engineers, diligence and hard
work is the most important attribute in

an engineer’s career. This requires being
organized and committed at work, and
continuously furthering your education and
studies.

« For Engineering students in Bahrain and
abroad, | encourage them to join the Bahrain
Society of Engineers as soon as they enroll in
University. This will give them an opportunity
for support and assistance from members of
the Society. Also, working in committees will
help form their teamwork and communication
skills.

| also encourage engineering students
in Bahrain and abroad to join the Bahrain
Society of Engineers as soon as they enroll
in the engineering college. This will give them
an opportunity to get all kinds of support and
assistance from members of the engineers’
Society. Also. Their work in committees
will help them work with teams within
the engineers’ Society and improve their
communications skills and other relevant
skills.
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The winning idea that was selected
by the Ministers Committee in

the Government Innovation
Competition “Fikra (Idea)”

«(Fikra) Idea»

Introduction:

Eng. Hamad Bao
Senior Civil Engineer

Ministry of Works, Municipalities Green by Grey is simply is an

Aftairs and UrGesitiaipS idea with esthetical nature which
aims at facing the environmental
transform

challenges and

them to useful opportunities
through sustainable solutions, by

increasing the green spaces and

[=]% 4 =]
T

s

scenes. This could done through
recycling domestic waters instead
of potable waters.

Source of Inspiration:

The Kingdom of Bahrain is one of the countries
that exert all efforts to attain the goals of the
sustainable economic development which is
reflected in Bahrain Economic Vision 2030.
However, challenges are still in place particularly
in the environmental sphere, as follows:

- Decrease in the green spaces that covered the
Kingdom during the last decades with the farmed
lands reduced by more than half compared to the
year 1965. This caused various environmental
impacts, mostimportantly increase in temperature
and change in the clarity and purity of air.

- The accelerated increase in the temperature,
shown by the thermal maps of the Kingdom of
Bahrain, during short periods of time created

Almohandis - Issue 71 - Bahrain Society of Engineers

serious concerns about change of climate and
global warming phenomenon.

- The threat of water insecurity: Reliance mainly
on desalinating sea and land water in supplying
households with potable water is not an easy or
cheap element which imposes a burden with the
increase of water demands.

- Overloading the wastewater treatment plants.

- Wasting water and consuming more than
what is needed specifically in watering domestic

gardens.

Idea Contents:

Heretheideaof (Greenby Grey) conceptemerged
to face such challenges through introducing a
new system for residential and public buildings
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to reuse the treated grey water in
the same building in irrigation and
also the green spaces through the
following two ways:

- Creating the necessary sewer
pipes connection system for houses
and buildings to separate the grey
water (easily treatable) from the
remaining sewerage water.

Installing a simple domestic
device for treatment of this grey water and
benefit from it in watering domestic gardens and
the public green spaces.

These grey waters represent 70% of sewerage
water, originating from laundry, showering and

<30 [ =20

€35 <y Dballane
washing machines waters. This
water is less polluted and is easily
treatable at home. It is worth noting
that the use of the grey water has
been successful in many countries.
The number of houses that adopt
this solution in Australia is more
than 50%

Idea’s Goals and
Expected Outcomes?

Creating more green spaces among
leading to the
enhancement of air quality which will

residential houses

benefit both the environment and
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individuals in the community.

Reduction in the consumption
of water in the houses which

include 17% gardens, reduce water

bills and reduce pressure on the
desalination water plants.

- Reduce pressure on the sewerage
networks and desalination water

plants by 20% per house and may : ;
e

|

]

]

]

]

]
reach to 70% per house in the :
]
event of full use of grey water which :
will lead to decrease of treatment :
]

burdens. :
]

- Social contribution in creating

a sustainable environment and less than 60%
enhancement of culture of reusing the for each house or
water in the community. building. This is
. o . the target of man
Where we can see this idea in g .
countries that
future? .
suffer shortage in
| look forward in future to expanding in the natural water
the use of the treated grey waters by no resources. This increase in the use of grey
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waters maybe directed
irrigating
trees and street green

towards

spaces and the use of
flush tanks

What is motive
behind forming this idea?

Having reviewed world experiments
and studying and analyzing the high
consumption rate of Bahraini individuals
which reaches to 249 liters daily while
the international average rate is 60%
i.e. 155 liters daily, | discovered how this
idea is important and has substantial
impact on the environment, individuals
in the community and a group of State’s
institutions . Therefore | decided to take
partin this innovative competition so that
it could be wide spread. | was dreaming
that this idea will win so the idea can
come into light and could be implemented
by the concerned authorities. Thanks to
almighty Allah, | was able to formulate
the idea and introduce it to the audience

and the arbitration committees.

How you
describe your
experience in
winning  the
award?

It was a wonderful

experience where | felt the significance
of responsibility in contributing in
enhancing the Government work and
services that are enjoyed by all the
people on this beloved island. | feel
honored and proud with the high level of
attention to innovation and the guidance
by HRH Prince Salman bin Hamad Al
Khalifa, Crown Prince, Deputy Supreme

Commander and Prime Minister.

Ve
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Engineering
Curriculum Design

During the first and second industrial revolution, engineering
education focused on preparing students by means of
practical training. However, at that time the role of science and
mathematics which is used to build system models were not
used. Then after the second world war, there was a need to
design complex systems, and this is done using the Engineering
and Science approach which signify a major leap in Engineering
Dr. Hessa Al-Junaid education. Therefore, the scientific and mathematical context
of engineering programs increased, whereas the time spent by

Assistant Professor, ; . .
students in laboratories and workshops is decreased.

Computer Engineering

University of Bahrain When designing and developing engineering curriculum, the
main objectives are first to develop strong program to produce
competent engineer and competitive graduates for both
industries and graduate studies. Second, to open new career
opportunities by adding contemporary knowledge areas and
skills which enable graduates adapt to changes, such as the
digital transformation era, and the challenges of the fourth
industrial revolution.

There are many requirements to consider when designing
curriculum, it includes challenges and opportunities which
makes the curriculum design a working balance of different

factors. There are seven main requirements as follows:

1. Institutional requirements:

The vision and mission of universities could pursue at the same university
necessitates requirements on programs and programs should prepare students
and courses. For example, in University of accordingly.  Also, the student admission,
Bahrain, all enrolled students should take where background, level, and number of
4 courses. They are: Human Rights, Arabic students should be taken into consideration
Language Skills, Modern History of Bahrain in orientation courses or some of first year
and Citizenship, and Islamic Culture. The courses.

university has objectives behind including
them, such as emphasis on Arabic language,
Islamic culture, and citizenship. = Other
objectives that courses are aligned with the
United Nation Sustainable Development
Goals (SDGs).

A program focus should be chosen. Most of
the time the program serves the industry
needs. So, the specialization courses which
are taken in the last year should be towards
the chosen focus. For example, computer
engineering program focus could be on

Another requirement is the range of network engineering or cybersecurity.
postgraduate studies options that students
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There could be a limitation to the intended



curriculum design which is faculty resources,
where the number and specialty of faculty

members is important when including
certain courses. This could be solved by
future planning and faculty professional

development.

2. International accreditation:

Engineering programs are seeking external
accreditation and at the University of Bahrain
all programs of Engineering and computing
are accredited by the Accreditation Board
of Engineering and Technology (ABET).
This is to ensures that graduates have met
the educational requirements necessary to
enter the profession. ABET has 8 criteria
for engineering programs: students, program
educational objectives, student outcomes,
continuous improvement, curriculum, faculty,
facilities, and institutional support.

The curriculum criterion states three main
requirements,

- one year of a combination of college
level mathematics and basic sciences (two
academic semesters equivalent to 30 Credit
Hours.

- one and one-half years of engineering
topics, consisting of engineering sciences, and
engineering design (45-48 Cr Hrs).

- a general education component that
complements the technical content of the
curriculum.

3. Professional Societies
Standards Benchmarking:

Leading professional societies has taken the
effort to tailor curriculum recommendations,
such as the collaboration between ACM
and IEEE computer society. The standard
categorizes the main subjects into Body
of Knowledge, each is divided into units,
and each includes lists of topics. When the
standards are used, a detailed mapping is to
be performed to ensure that the number of
hours required for each subject is covered in

the courses.

4. National accreditation:

The Education and Training Quality Authority
(BQA) is established in Bahrain to enhance
the quality of higher education, conducting
both programs and institutional reviews. The
process involves writing self-study reports,
prepare evidence of the different activities
for students and written academic bylaws,
institute visit, external evaluators conducting
interviews with faculty members, preparing
NQF scorecards for courses. There are a set of
indicators to ensure the curriculum is fulfilling

o o
«There are many requirements

to consider when designing
curriculum, it includes challenges
and opportunities which makes
the curriculum design a working

balance of different factors»
C O
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the academic standards for students and
graduates. Going through this process is
very beneficial for curriculum, in particular,

preparing the courses score cards.

5. Program Stakeholder’s
feedback:

The stakeholders of any engineering
programare faculty members,students,
alumni, and employers. All Engineering
departments have a Program Industry
Advisory Committee which consists of
employers as main stakeholders plus
alumni and other representatives from
the market. To collect feedback from
stakeholders, various methods are
used such as surveys, interviews, focus
groups, and workshops. Feedback is
used to evaluate the curriculum and
providing ideas and rationale.

6. Market requirements and
trends:

Conducting market study is good
practice as it is essential to gather
what new knowledge and skills are
required (technical or soft skills).
If a college would like to offer a
completely new program, then the
market study will help in measuring
the acceptability of the new program.
Also, it is essential to investigate
the job market, employment, and
potential new positions for engineers.
For the design and implementation
of the market study, a quantitative
or qualitative method could be used
to survey the market using a well-
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designed questionnaire or interviews
to gather the data. The study could be
sent to employers, partners, alumni,
and industry experts.

7. Benchmark the program
with other universities
programs:

Another good practice is comparing
the intended program with national
and international universities, and it
is a step to learn good practices and
hence work on improvements. The
selected universities could be chosen
if following the same accreditation
body. The comparison could be in
many variables such as, length of study,
number of total credits, number of
credits for Math and science courses,
core courses, range of elective courses,
having senior project, or training. In
addition, comparisons could be on
the overall structure, if it is single
track, several tracks, or having minor
specialization. Other aspects could
be the course contents and topics

included.

o ®
«In  conclusion, Engineering
Education has undergone

significant changes and will
evolve in the future according to
the global changes. The design of
engineering curriculum is to create
a workable balance among many
factors, a balance which require
taking many different choices.»

@ o




Book review

«Aesthetics of the [JEI{3% l'.'\‘-"j; ;

Gaston Bachelard

il
Wl

Architects Read
architects.read

The book and its author:
Gaston Bachelard, 1884-1962
French philosopher and academic

He started writing about philosophy and
science and later his interests expanded to
literature and research.

He was influenced by his contemporaries,
Freud, Jung and Hiedegger.

The book translated by Ghalib Halsa consists
of 214 pages. It was published in 1997 by the
University House for Studies, Publications
and Distributions, Beirut.

Book chapters:

The book comprises 10 chapters:

1. The home; from the basement to the attic
2. The home and the universe

3. Drawers, chests and closets

4. Nests

5. Shells

6. Corners

7. The very small things

8. The very large things

9. The debate about inside and outside

10. The outwards of turnaround

| read this book in English in October
2019 and purchased the Arabic version two
months later and | based my participation on
both readings and my interaction with both
languages.

In the preface, translator Ghalib Halsa
strikes a nerve which made me completely
agree with him when | completed reading the
work. He says “for a short time, the spacial
aspect of Arabic stories and tales occupied
myy mind. This was based on observing that
when a work of literature lacks a spacial
aspect, it loses its privacy and originality.
When | read such a work, | feel that | am
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perusing a faint shadow of something | have
read before. That is why | call it cosmopolitan
literature. To clarify this terminology in view
of world literature | say: what | mean with
world literature is that type of literature that
when you read it, makes you say to yourself
“this is what | wanted to say, but this book
beat me to it

In the first three chapters, the other talks
-with a mixture of philosophical/theoretical
explanations and segments of poetry- about
concepts related to aesthetics and others
about the familiarity of a place.

What is beauty/aesthetics according
to Bachelard?

It is a branch of knowledge based on a poetic
approach, which does not rely on sensory
experience to prove its truth or worth. In this
book, he was relying on this type of knowledge
to interpret the phenomenalism pertaining to
a familiar place. He believes that sensory and
material descriptions are insufficient. Dreams,
daydreams, memories and imagination are all
listed under this knowledge and are its main
generators.

What is the familiarity of a place?

Bachelard asserts that the first and primary
place that generates our consciousness of the
outside world is home. He repeats saying that
home is our corner of the world and in this
familiar place we gain all the skills that make
us active people in the outside community
and in the universe as a whole. So., before
he talks about other places that have human
interaction, he wants us to understand a
point, that our childhood home makes us
attached to all other places that come later,
be they houses or large spaces.

To explain the concept of “space”, the
author uses his colleague Karl Jung’s
psychoanalysis and applies it to the home and
not to the person. Jung used psychoanalysis
to treat his patients/visitors who suffer
from psychological traumas. So, he would
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«Bachelard asserts that the
first and primary place that
generates our consciousness

of the outside world is home»

[ L
listen to their dreams and analyze them
(the subconscious mind) to understand why
they behave in certain manners and ways
consciously. Bachelard applies this theory on
the home and calls it “the analytical survey”,
so that the home is the person, the basement
or cellar is his subconscious mind and the
attic is his conscious mind. He calls all the
vertical levels that are between the basement
and the attic “the polarized space” where life
happens in an intensive manner.

Bachelard, therefore, considers the material
function of the home to be protection in the
first place, for homes protect dreams and
the dreamers from the outside world. After
that he mentions the common sayings that
the function of a home is to provide a roof
over us and protect us from natural disasters.
But he does not like the home to be isolated
from the exterior conditions. This represents
his biggest tragedy, in living in a Parisienne
apartment where he could hear the noise of
cars instead of thunderstorms, the roar of
engines instead of the sound of waves. By
exterior elements, he means the change of
seasons and their affect on changes to the
house or its inhabitants. For example, winter
feels more romantic if the house is warm and
nice; spring becomes more harmonious when
windows are opened and the interior of the
house becomes an extension of the space
outside and vice versa.

Also, in Bachelard’s concept of home and
the universe, he approximates the home
to the mother since both embrace us and
are kind. He asserts that his concept of a
living area with its spacial value in providing
protection, guard, belonging and residence
exceeds its being an architectural space;



therefore, the mother is the home and the
home is the person and the home is the
living being that needs space to stretch and
to accommodate daydreams that can stretch
with it. This concept is not strange to the
person’s subconscious condition; when we are
depressed we say “the universe has tightened
on us” and this feeling is immediately reflected
on the space we live in, as if the walls are
against us and are strangling us. But, when we
are happy, we feel that the place has become
welcoming and the walls have expanded to give
space to our happiness. Homes according to
the author are dynamic. This is the picture we
carry with us when we plan our future homes
or our dream homes. The author says:” we
register all our happy and familiar memories
and place them within walls and doors so that
this familiar place becomes a dream rebuilt by
the dreamer.

In the middle chapters of the book, the author
leaves the world of adults to move to topics
more universal and comprehensive. He talks
about the concept of memories, childhood
games by which children use boxes, crates
and treehouses for hiding and storing dreams.
After that he elaborates on returning the home
to its original function amongst all beings, that
is security and safety. He says that a person
can find his home (the familiar place) just as
animals find their nests and hiding places. This
comparison might seem primitive, self-evident
and familiar at the same time. From this comes
the connection of safety with trust, because
the only reason that makes a bird build its
nest in a specific place is its confidence in the
safety which this spot provides. A nest, despite
being fragile, is a symbol of safety. With the
same amazement, he describes the simple joy
of shells that protect weak and fragile snails
that could not survive if not for this protective
element. Bachelard wants us to return to the
amazement of nature and to delve into the
vast universal dream.

The author ends his book with chapters that
focus on the affect of details and the space
that we leave between them and ourselves to
re-familiarize us with the space. He describes

@ @
«Bachelard ends his spacial/
existential philosophy by
warning us of the danger of

believing boundaries»

@ @
the accumulation of details in “corners” and
how these little nooks in the house hide our
psychological secrets and paint personal
profiles. Then he talks about the concepts of
minimizing and maximizing or the expanding
and shrinking of space, and the feeling of
control or emancipation from it. In both cases,
we cross the boundaries of the visible and
sensory world.

Bachelard ends his spacial/existential
philosophy by warning us of the danger of
believing boundaries., yes and no, black and
white. At the same time, he admits that there
is a moral value for these boundaries since
they gave meaning to the space, but he calls for
continuous doubt and redefining things. There
is fear of closed or small places as there is fear
of open and large places. So, fearing things
that are outside is a deformed assumption. It
is natural for the last chapter of the book to be
about turning around, an instinctive tendency
imbedded in us by nature and which we have
re-created in our spaces, sometimes its futile
to draw an ending and its simple and natural
to turn around as the universal law dictates.

| feel this work’s importance lies in two
areas:

-the philosophy of science and knowledge,
since the author often calls on extracting
our knowledge from daydreams. This is his
method of expressing internal knowledge
that is based on the mind, a method which, in
his opinion, has moved away from us due to
modernity.

-the phenomenalism of space, since the
author has provided us with tools and initial
ideas that can be used and built upon to
expand the research, of utmost importance
being the analytical survey.
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«l was torn between medicine and
engineering, but my obsession
with numbers tipped the scale to

favour engineering»
Engineer Ibrahim Alburshaid

Senior Space Data Analyst,
National Space Science Agency

He was known for being quick witted and quiet. His &8\
hobbies since childhood included disassembling and W less

re-assembling toys, and after growing a little, he later )

was attracted to football and volleyball which made
him play in neighbourhood games and participate in ‘h\
football tournaments for the Hidd area, where he ' _
was born. > .

In his university years, he changed his hobbies

to become a professional chess player and a / o

member of the board of directors of Bahrain 4 [
_”}\-.

Chess Club. LS

Distinguished engineer Ibrahim Alburshaid )
grew up among 5 siblings and was a middle A . \
child amongst his brothers and sister. He
was an outstanding student during high school which qualified him for three different scholarships
to study engineering.

This and in the next few lines, engineer Alburshaid talks about his hobby, the game of chess.

Engineer Alburshaid grew up among 5
siblings. He was the middle child amongst
his brothers and sister. He was known for
being quick witted and quiet. Despite his
quietness, Engineer Ibrahim Alburshaid
had many hobbies; when he was young,
he liked disassembling and re-assembling
toys and like his peers, he played volleyball
in the city of Hidd (the coast previously) at
an early age. Naturally, he was attracted to
football, so he played in many tournaments
that where held among neighbourhoods
in Alhidd, where he was born. But once he
reached the university level, his hobbies
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changed and shifted to chess, which he
played professionally and became a well-
known name in the chess world, being a
member of the board of Directors of the
Bahrain Chess Club.

Engineer Ibrahim Alburshiad went to
South Hidd School for his primary level and
North Hidd School for his intermediate

level, where he graduated with distinction.

«My academic excellence
qualified me for three different
scholarships in engineering»



This drove him to chose Alhidaya
Alkhalifiyya School for his high school
studies. He graduated with excellence
and was honoured by the Minister of
Education, HE Dr. Majid Alnoiami.

In this regard, engineer Ibrahim
Alburshaid says: “In the beginning, |
was torn between studying medicine
and engineering, but my obsession with
numbers which | inherited from my dear
father who was a math teacher, plus my
interest in physics and applied sciences
made me settle on engineering. This
was also due to the fact that | excelled
in high school which qualified me for
three different scholarships; | received
a scholarship in Jeddah, the Kingdom of
Saudi Arabia to study civil engineering,
a scholarship from the UK to study
building services and a scholarship
to study geomatics and survey in the
Jordanian kingdom. | chose the last
scholarship which was offered by the
Survey and Land Registration Bureau.

As for the reason for specializing
in survey and geomatics,
Alburshaid said that it is a rare field and

engineer

much in demand among government
sectors in the kingdom of Bahrain in line
with the government’s move towards
a permanent real estate sector. This
specialization focusses on the study
of land, geology, real estate space and
geomatics technology which includes
geographical  information, remote
sensing, cartography and coordinates.
With God’s blessing, | completed studies

in this specialization and was able to join

«From playing chess, | learned
the methodology of taking
the right decisions and the
importance of studying the
next step»

@ @
the core team of data analysis laboratory

and space images at the National Space

Organization.

Alburshaid was not content with his
bachelor’'s degree. So, he continued
his studies to obtain an MSc degree
in Engineering Management from the
University of Bahrain. He graduated
in 2021. In this regard, Alburshaid
would like to thank the Khalifi Mabarra
Organizationunderthe Rayatprogramme
for paying for his tuition and other study

expenses.

In view of our discussion of his hobby
of playing chess, how it started, how he
became a professional and how it relates
to his unique engineering specialization,
engineer Ibrahim Alburshaid said; “chess
is a game of thinking, understanding
different scenarios, and probabilities to
reach the best solution which in the end
makes you chose fromall alternatives”. He
assured us that this was the connection
between chess and engineering since
the latter involves problem solving and
challenges to find the right and logical
solution and with the least cost in the

long run.

About his initial interest in chase and

playing it, engineer Alburshaid said” |
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remember playing chess with family and
friends in the beginning, but | was not
interested in understanding the rules
of the game. While accompanying my
father-may God protect him- to family
gatherings (majlis), | became more
interested and serious in this game.
Every Friday evening during our family
gathering, my uncles would meet to
play chess. My uncle Abdulaziz was an
international chess referee, who was
delegated by the Arab Chess Union to
referee chess tournaments. It was the
same case with our elder, uncle Salman
Alburshaid who was an experienced
chess player and well known for
complicated chess strategies. With my
continuous visits and witnessing them
play with fervor and allowing me to play
(and losing to them often), | started to
like this enjoyable game, which involved
thinking and strategy. | promised myself
to become a professional and as they
say, there are 7 benefits to travel. When
| travelled to Jordan for my studies, |
had ample time to learn chess and its
rules to the tiniest detail. Every now
and then, | would visit the Royal Chess
Club in the capital to meet up close
with the professional chess players. |
would also practice playing chess during

«l inherited the interest in
numbers from my father and
my uncles are the reason for

loving to play chess»
@
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family gatherings whenever | returned
to Bahrain, ultimately beating all the
players in the majlis. Since then, and up
until now, nobody has beaten me which
prompted me to participate in many

tournaments organized by the university.

With regard to his participation in local
and international tournaments, Engineer
Ibrahim Alburshaid said” | represented
the national team in many tournaments
and competitions; my first was within
championships held by the Chess Union
and | was able to meet well known
professional players in Bahrain. Outside
Bahrain, my first participation was in
the International Cities’ championship
in Sharjah, in 2013. | also participated
several times in the Abu Dhabi Festival
championship. | ranked third in this
tournament, which included seasoned
international players from all over the
world. Additionally, | participated in the
Head of Gulf Union Championship, in
which | was named best Gulf player in
the championship.”

Regarding the techniques he uses to
hone his chess playing skills, engineer
Alburshaid said” reading is the best and
most useful practice to enhance any
hobby. Therefore, | read a lot of books
and magazines that focus on chess. | also
consider myself an avid follower of the
analysis of international tournaments
to benefit from the ideas and concepts
of the strongest teachers of the game
such as the American champion Bobby

Fisher and the legendary Russian player



Kasparov. My love and interest in this
game have also driven me to travel, at my
own expense often, to many countries to
either participate or to learn more such
as my travels to all Gulf countries, in
addition to a number of Arab countries
in the east or west and others.

as for the number of times he plays
chess, h said: “this depends on life
pressures; most of the time, | play daily
in championships through chess sites
or weekly with mates at the Bahrain
Chess Club. But due to the Corona virus
and following precautionary measures
and preventive steps put forth by the
Bahrain Medical team to combat the
Corona virus, our meetings to play are
less frequent. | therefore, have planned
practice sessions for my children, Ali
and Muhra as a means to practice and
continue my hobby on the one hand, and
to teach the new generation a wonderful
and unique game on the other hand”.

For the question on the challenges
of playing chess, engineer Ibrahim
Alburshaid
other international game, faces many

said;” Chess, like any
challenges, mostly that players shy away
from it in favour of electronic games.
Therefore, many pundits and supporters
of this important game are trying to
make it part of school activities in order
to find players and build a large chess
foundation through the next generation.
Many private schools train their students
to play chase, because it has great
mental benefits which scientific studies

say has a positive impact on their school

«Survey and Geomatics are
rare specializations and are
required for the Kingdom of

Bahrain»
C O

achievement and performance.

In light of the Corona virus and the
preventive measures affecting the game
of chess, engineer Ibrahim Alburshaid
said: “Yes. Chess has been affected by the
Corona virus. Many championships have
been cancelled and others postponed,
the most important being the World
Champion Qualifying games in Russia.
The first five rounds were played and
other rounds were stopped until further
notice. In addition, many championships
no longer require physical presence to
play but are online. This has caused an
increase in the level of cheating, requiring
artificial intelligence to detect these
irregularities. But in the Kingdom of
Bahrain, thank God, the skillful Bahrain
medical team under the leadership of
Prime Minster and Crown Prince, HRH
Prince Salman bin Salman Alkhalifa and
the Bahraini people’s commitment to
protect public health, our country has
been able to lower the number of cases
infected with the Corona virus which
means that we can resume our normal life,
provided we observe the precautionary
and preventive measures while engaging
in various activities including playing
chess in person at Bahrain Chess club,
cafes and other venues.
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Invention Team:

Ali Abdulla Ismail
Computer Engineer

Ali Jameel Al Sabba
Mechanical Engineer

Jenan Al Marzooq
Medical Equipment Engineer

Invention of Swimming

Pool Protection and Rescue
System

It is a system that is installed in swimming pools, whether in houses or public locations, and
consists of a net at the bottom of the pool which raises in case of someone drowning so the
drowned raises to prevents drowning. The system is controlled by a mobile application.

The Swimming Pool Protection and Rescue
System has been invented by Bahraini youths
focusing on minimizing fatal drowning as much
as possible. This system emerged following
a number of fatal accidents in the Kingdom
of Bahrain and overseas, leading to the death
of many children in pools. This invention has
been characterized as the best five Bahraini
inventions during 2017. It entered a number
of international competitions in North Korea,
Turkey, South Africa, Morocco and Canada the
invention managed to win a number of silver
and golden medals in addition to receiving
an overwhelming response and admiration
of Government and public institutions in the
Kingdom of Bahrain.

The invention is a net kept in the bottom of a
swimming pool with thermal sensors which are
triggered in case of any drowning incident where
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the net raises the drowning body and saves the
person.

The team won Safety Golden Medal in Seoul
International Exhibition in the Republic of Korea
andalso Thailand Award forthebestinternational
invention granted by the International Research
Council in Thailand, Mars Inventions Award from
the Malaysian Research Institute and obtain a
patent from the GCC Patent Office. It is worth
noting that the last participations of the team
took place online in the Korean Cic 2020 and
Invention Competition in Canada where they
received two golden medals. The team is now
preparing for the final stage by completing the
formalities and deliver the necessary documents
to obtain a more advanced award in Canada.

The idea emerged through the Young
Inventors Program in the Kingdom of Bahrain




on the light of the regrettable drowning
incidents involving children in the Kingdom
and overseas. Through the youth creative
responsibility, we decided to proceed in
finding a solution for drowning problems in
private and public swimming pools.

Similar ideas were seen worldwide but the
idea of Swimming Pool Protection and Rescue
System is different in terms of availability of
a net, thermal detection sensors kept around
the pool. This is in addition to using a clean
energy source which is the solar energy in
case the main energy source is not available
while considering the health and safety
measures in keeping the device in the pool.
The team also ensured that no similar idea
in place through visiting some international
websites.

The beginning was when the team
participated in the Invention Competition
where they won the golden medal for the
first five positions, through which we were
qualified to take part in the International
Invention Fair of the Middle East that took
place in the State of Kuwait. The team also
took part in Maintenance and Reliability
Conference within the invention section,
representing the Kingdom of Bahrain in the
fair.

After winning the Safety Golden Medal in
Seoul International Exhibition in the Republic
of Korea and international awards such as
Thailand Award for the best international
invention granted by the International
Research Council in Thailand, Mars Inventions
Award from the Malaysian Research Institute
and golden medals from Canada, Turkey,
Morocco and Africa, we hope to expand in
the application of the project locally and
internationally.
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Student Names:

Zahra Husain Alebreeq
Mahmood Abdulla Saleh
Batool S. Majeed Mustafa

Supervisor:

Dr. Zainab M. Redha

Co Supervisor:

Dr. Hayat Abdulla
Dr. Shaker Haji

Abstract:

This study targets the treatment of the
harmful azo dyes present in the effluent of
textile industries, which is one of the sources
of environmental pollution, specifically
water pollution. Furthermore, numerous
methods were developed in efforts to
reduce the adverse effects of dyes on the

environment.

Among those methods, advanced
oxidation processes in general and Fenton
oxidation in particular, were reported to be
highly effective. Such processes break down
the dyes into less harmful components,

namely: CO2 and H20.

Nevertheless, advanced oxidation
processes may be subjected to mass and
heat transfer limitations when performed in
batch reactors. Yet, those limitations can be

overcome in microreactors.

The chief objectives of this report
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A Kinetic Study of Azo
Dye Decolorization

In a Microreactor
Containing Fe-Y
Zeolite Catalyst

were to design and fabricate a zeolite
based microreactor, and to analyze the
degradation reaction kinetics of an azo
dye, more specifically, methylene blue.
Thus, a microreactor was fabricated from
polymethyl methacrylate (PMMA) through
testing two fabrication techniques, which
were the CO2 laser cutter and mechanical

microcutting using CNC milling machine.

The microreactor fabricated through the
latter achieved a better surface finishing and
was used later on to carry the degradation
of the aforesaid dye. The suitable catalyst
incorporation method was selected through
the examination of two methods which
were heat attachment and direct position of
catalyst pellets.

A different design for the microreactor was
proposed for each catalyst incorporation
method. The incorporation of the latter has



proven its superiority, as the catalyst
pellets achieved greater stability in
comparison to the former. Consequently,
itsaccompanied design wasimplemented.

Firstly, the reaction kinetics were
investigated

through examining 6 different kinetic

using a batch reactor,
models, namely: first order, second order,
nth order, Chu, pseudo first and second
order models. Among the aforesaid
kinetic models, the first order, Chu and
pseudo first order models have proven
their robustness over the other kinetic
models. They yielded the lowest sum of
square difference between the model
and the measured concentration data
having magnitudes of 100.943, 18.893

and 45.850 mg2/L2, respectively.

Yet only the first and pseudo first order
models were nominated to describe the
continuous system performed by the
microreactor whereas the Chu model
was excluded due to its nature of not
having a clear rate law expression. The
Fenton oxidation process was carried
successfully in the microreactor achieving
a steady state conversion of 5%. Also, it
was found that one of the main reasons
for the catalyst deactivation is the
adsorption of dye to the catalyst surface.
Finally, the catalyst regeneration was
proven to be successful as the catalyst
retained its exact activity after washing
with H20 and H202.

Figure 1. The fabricated microreactor
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Student Names:

Maryam Mohammed

Sara Abdullah AlAswad

Rabab Radhi Ahmed

Supervisor:

Dr. Qais Bu-Ali

Co Supervisor:

Dr. Zainab M. Redha

Abstract:

The main target for this project is to
study the seasonal effects for three years
(2017-2019) data provided from Muharraq
sewage treatment plant by applying the
statistical process control techniques for
quality improvement of treated wastewater.

Dissolve oxygen, Total N, COD, Turbidity,
TSS and E-coli were the chosen parameters
to monitor the statistical in control status
of the process.

In this regard, Shewhart chart
and multivariate statistical process
control chart are used to investigate

Individual Value
=

if the process is within control or
not. The histogram was applied to
see the frequency of the data over

the three years. Then, run chart were o

plotted to observe the variation of

The Application Of
Statistical Process

Control Techniques For
Quality Improvement
Of Treated Wastewater:
Seasonal Variation

A typical control charts should be based
on two principles which are independence
of the parameters and date normally
distributed so, the probability plot has
been used to check the normalization. The
average of every month during the years
2017-2019 was taken since the original
data refused to be normally distributed.

Different normalization techniques were

I Chart of E-coli
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the studied qualities over time.
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However, I-charts
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applied prior the development of the
control charts. Moreover, a correlation
the
independency between the selected water

was preformed to determine
qualities. the correlated parameters were
Turbidity, TSS and COD as evident by the
low P-Values. Furthermore, a multiple
normality test chart was plotted to find
the relationship between the multiple

normally distributed variables.

yet Total N, E-coil, and
dissolve oxygen were statistically out of
control and showed seasonal variation
among the three years including COD.
On the other hand, Turbidity and TSS
The
possible assignable causes for out of

showed no seasonal variation.

control were investigated.
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Supervisor:

Dr. Hayat Abdulla Yousif

Co Supervisor:

Dr. Raed E. Al-Jowder

Statical Analysis Of The
Tissue Softness Process
In A Yankee Dryer
Using R-Programming

Abstract:

Nowadays, the tissue manufacturing industry
is pushed to develop high-quality products that
satisfy the expectations of the consumer where
softness is the most important attribute of
a substantial amount of the tissue produced.
Creping is an essential process to produce
moderate tissue paper.

Thisstage hasthefundamental transformation
and greatest impact on tissue softness. The
purpose of this investigation is to statistically
explore the factors impacting the creping
process in a Yankee dryer, at one of the famous
Companies in tissue production in the Kingdom,
using R-Studio software, make predictions that
characterize the creping process in the dryer,
and optimize the parameters for optimal tissue
softness.

This is accomplished through the utilization
of data from the company, which was used for
modeling and model verification of the tissue
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Tissue machine illustration

softening process. The received data was
categorized into three data sets; Chemical O,
Chemical 1, and the mixed data set.

The two chemicals gave approximately the
same level of softness. However, chemical 1
data showed less variation. The first stage in
modeling is to identify the variables that must
be monitored. Hand Feel (HF) is the most
important output, according to the literature.

The datawas next explored to uncover patterns
and examine relationships between variables.
The final step before the modeling is scaling the
data set to ensure that major numeric values do
not dominate the model simply because of their
large size in relation to other values.

In this project, three models were examined on
the data set received from April until December
of 2021. Multiple Linear Regression (MLR)
and Partial Least Square (PLS) models were
examined. The data were analyzed thoroughly




and the validity of the two tested
It was found

models was evaluated.
that neither model shows acceptable
fit nor characterizes the supplied data
set. Therefore, a third model, the neural
network, was investigated. The neural
network was able to produce reliable
predictions when a new set of data with
wider range in variation was fed.

Defining the
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Exploratory data

dataframe | ~| and mechanism | analysis
[
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Univariate Multivariate .
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Supervisor:

Abstract:

A team of students from the Department
of Electrical and Electronic Engineering at the
University of Bahrain designed an automated
device if the ability to
one place to another without worrying about

move items from

climbing the stairs, this device has the ability
to climb the stairs and move around the house
as well, as It helps people, especially the
elderly and those interested in transporting
their own items using this device without
having to carry those items.

In addition, we have programmed the device
to control it by smartphoneandin case of
disconnect between the phone and the device
can be controlled by remote, we have also
added a Bluetooth speaker to communicate
with The people next to the device, and
because the device will go up the stairs and we
don't want to follow it to control it we added
a camera to see the perimeter of the device
and control it, because the width of the box is
greater than the width of the device and not
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Design Of A Light
Stair-Climbing Mobile
Carrier

Team of the Project

We can see if the box will hit a barrier or not
even with the camera we added ultrasonic
Sensors, added a box over the device to
put the items init, and allocated part of the
The box is a mini refrigerator to save products

that need to be cooled.

A team of students from the Department
of Electrical and Electronic Engineering at
the University of Bahrain designed a stair-
climbing robot, which is able, to climb stairs
in both directions forward and backward and
do secure landing while carrying light items to
help transporting between different storeys
in house/building. The track type has been
selected in the design as it is found more
efficient and reliable to climb the stairs while
carrying load compared to other types. The
standard stair specifications are considered
while designing the robot.

Many add-ons are integrated into the tank
to make it feasible to transport light luggage/



Front view of the Tank.

grocery (up to 25 Kg) without having to
worry about uneven steps/stairs. The tank
is made controllable by WIFI using the Blynk
Application (APP) and by IR remote as an
alternative. The added storage box is designed
based on the international standards and the
project constraints, which is intended to hold
and store luggage/groceries, while a cooling
system is integrated into the box.

In addition, three ultra-sonic sensors

are implemented to protect the box from
obstacles, especially the box has a width and

. The connection inside the Tank
height greater than the tank. Furthermore, a y

live stream camera and Bluetooth speaker are College of Engineering at the end of the
added to control the tank and communicate

academic year in June 2021.
with people from a long distance.

The studied idea has shown its
applicability and could help old/disabled
people in transporting objects from one
floor to the other in a multiple-floor house
and because itis quite big in scope; the tank
concept has a lot of potentials and can be
enhanced with several improvements or
additions to coop different sizes of stairs.

The project won the first prize in the
Exhibition of the Senior Projects in the

3 REACHING
second semester of the academic year UPER STEP

2020/2021 for the electrical engineering
projects.

The award was announced at the
Graduate Projects Exhibition held by the
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Abstract:
Since the advent of the COVID-19 pandemic,
face mask detection has witnessed substantial

advancements in the fields of image processing.

This senior project report includes a smart and
remote surveillance system to reduce exposure
of security guards to the infectious agent,
COVID-19 by deploying object detection.

This project uses intelligent object detection
through a comparison between two of the most
popular one-stage object detectors, YOLOv3 and
SSDMobileNetV2 for a custom mask detection
model on the raspberry pi.

The proposed approach is split into two
phases: training the custom model, and then
synchronizing it with multi-sensors to achieve
the desired design. The results obtained from
this report showed that SSDMobileNetV2
was the optimal choice in terms of mask and
temperature detection in portable devices such
as the raspberry pi.
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