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Section Concerning the Student

1. Course Code: EENG 489 s aall 3ay
2. Course Title ROBOTICS AND INTELLIGENT SYSTEMS ool ?"“‘
3. College: College of Engineering 411
4. Department: Electrical and Electronics Engineering 1ol
B.Sc. in Electrical Engineering 2022,
5. Academic Program: B.Sc. in Electronics and Communications 1Sy gald )
Engineering 2022
6. Course Credits: 3-2-3 credits sBaainal) clelud) dae
a3 ) Aal) (g e
7. Course NQF Level: 8 S8 3all ka1
8. Notional Hours: 140 Aol 38 clelud) aae
Saalizal) cilelud) dae
9. NQF Credits: 14 g.\hﬁ‘ M ady ) aall
1D gall
10. Prerequisite: EENG382 sooRall ) Qllaial) (10
11. Lectures Timing & MW: 01:00-02:15, S40-2008 Ll g 5 pualaall cidg 11
Location:
12. General Mode of )
Teaching and Traditional (sJalas salail) g anlaill alall Jaall) 12
Learning
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13. Course Coordinator: Professor Ebrahim Abdulla Mattar :oohall (Buda (13
14. Course Instructor: Professor Ebrahim Abdulla Mattar oAl e 14
15. Office. Hours and U & H: 13:00-16:00. gilta g Auitall cleladl 15
Location: S-40-1114
. el (Ag SN byl |
16. Instructor’s Email: ebmattar@uob.edu.bh u3al g SN *f’d 16
10840
17. Academic Year: 2025/2026 sdaasalstyy Al 17
18. Semester: First Semester JoVI Juadl! 1l s Juadll (18
19. Textbook(s): sl Al ) sl (19
- Artificial Intelligence: A Modern Approach, Stuart Russell and Peter Norvig, Publisher : Pearson;
4th edition (May 8, 2020). Language: English, Hardcover: 1136 pages, ISBN-10: 0134610997,
ISBN-13: 978-0134610993.
- Robotics, Vision and Control: Fundamental Algorithms in Python, Book by Peter Corke, Textbook, ©
2023, Latest edition.
20. References: 2l 20

Atlas of Al: Power, Politics, and the Planetary Costs of Artificial Intelligence, Publisher : Yale University Press
(April 6, 2021), Language :
0300209570.

English, Hardcover :

336 pages, ISBN-10 : 0300209576, ISBN-13 : 978-

21. Other Learning Resources Used (e.g. e-
learning, field visits, periodicals, software,

etc.):

(o 9 A aladl) 1 Qi) (s AN aladll jolas 21
(oone ) cinna el 93 cilane il S5

Python, Matlab Computational Environments like R, or c++

22. Course Description (as published in the

College Catalogue):

24K Sl B 35 e a8l a6 22

Introduction to robotics; Spatial description and transformations; Forward and Inverse kinematics; The
Jacobian, velocity, and spatial motion; Manipulators trajectories, dynamics, and control: linear and non-linear;
Navigation and localization of mobile Robots; Intelligent robotic systems, Computational intelligence (Cl)
techniques, neural networks, fuzzy logic systems, genetic programming and optimization, simulated
annealing, and learning techniques; Optimization techniques and biometric methods; Foraging: prey model
from behavioral ecology, autonomous robot applications, multi-agent system; Intelligent sensors, and
machine vision; Examples of modern applications.
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23. Course Intended Learning Outcomes (CILOS) idl alail) s jia 23
G to 5 CILOS): c(palal cla j3a 5 ) 3)

1. Introduce current developments in robotics and (Al) artificial intelligence.

2. Study using Robotics, implementing, and applications

3. Deploy various Classes of robotics systems and Al tools.

4. Study main Al components and Tools.

5. Apply various Al algorithms and techniques to develop Al systems for practical data.

24. Course Assessment Percentages (as per W 1. s ;
) Ay ghall Ll 9 Al cudbal) |
Regulations of Study and Examination at the o M")h:’:! A Cisiassly o 2
University of Bahrain): g T
Percentag
Assessment Type o Assessment Date
i) gsidl ol P S
HomeWorks Individual 3,8 10% Depending on date of Submission
Course Laboratories Individual (3,8 10% Depending on date of Submission
Term Project Individual LSﬁ_)B 10% 12/1/2025
Examination Mid-Term Individual LSﬁ_)B 30% 11/20/2025
Final Exam Individual 3,8 40% 12/25/2025
Total 100%
25. Description of Topics Covered gl Al Al e g gall Cinag 25
Topic Title ..
, , D
(e.g. chapter/experiment title) esscrtl.{tx:on
&y.'a}d\ "

) : - Introducing robotics to student.
Introduction to robotics.

Historical backgrounds.

Major Development of robotics and Al; a Philosophical - Major development of Al,
Background. Reading from several Reach papers.

- Al Computational models.
Spatial description and transformations. - Engineering Applications.

Fuzzy Computational Models

Forward and Inverse kinematics; Forward and Inverse kinematics;

Machine learning Techniques.

- Al based decision trees.

- Classes of ANN Neural Nets.
Machine learning Algorithms. - Decision Trees.

- SVM.
Bayesian inference and Bayes computational
networks

. . - GA algorithms.
Evolutionary Programming.

Applications of GA computational models.
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Robotics, Bigdata, Computational Algorithms.

- Other classes of Engineering Al, Vision
systems,
- loT, Bigdata,

Robotics, and Computational Systems.

Historical background and foundations of artificial
intelligence.

- Introducing Al to student.

Historical backgrounds.

Major Development of Al; the Philosophical Background.

- Major development of Al,
Reading from several Reach papers.

Introduction to concepts of Intelligent agents and their
use for Engineering applications. Fuzzy Computational
Models.

- Al Computational models.
- Engineering Applications.

Fuzzy Computational Models

The search algorithms and concepts (A* search and
iterative deepening methods).

Two stage detectors — R-CNN, SDD, YOLO,
one stage detector.

Foraging: prey model from behavioural ecology,
autonomous robot applications, multi-agent system;
Intelligent sensors, and machine vision; Examples of
modern applications.

Machine learning.
- Al based decision trees.
- Classes of ANN Neural Nets.
- Decision Trees.
- SVM.

Foraging: prey model from behavioural ecology,
autonomous robot applications, multi-agent system;
Intelligent sensors, and machine vision; Examples of
modern applications.

GA algorithms.
Applications of GA computational models.

26. Weekly Schedule

S o) Joaal) 26

. CILOs Teaching/Assessment
Week Date Topics Covered bart ed o 5
£ sl ey il A gial) e gea gl pladl) il e Mode and Method

' & (CILOS) JARY | anial/ s 50il) Jaal g dsagia

1 9/24/2025 Introduction to robotics 1,2,3,4,5 Tranditional (s
I i Intelli

2 10/1/2025 | Introductionto Intelligent 1 Tranditional (Sauas
Systems i
Intelligent robotic

3 10/8/2025 | SYstems Computational 1 Tranditional (auas
intelligence (Cl) ¥
techniques,
Intelligent robotic

4 10/15/2025 | SYstems, Computational 1 Tranditional (a3
intelligence (CI) -
techniques,
Forward and Inverse

5 10/22/2025 | Kinematics, Spatial 2 Tranditional ..
description and i
transformations
F dand |

6 10/29/2025 | O wardandinverse 2 Tranditional s
kinematics i
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The Jacobian, velocity,

7 11/5/2025 and spatial motion;

3 Tranditional (su.las

The Jacobian, velocity,

9 11/19/2025 and spatial motion;

3 Tranditional (su.las

Manipulators trajectories,

10 11/26/2025 dynamics, and control:

4 Tranditional a.as

linear and non-linear;
Navigation and
localisation of mobile
Robots;

11 12/3/2025

4 Tranditional a.as

Intelligent robotic
systems, Computational
intelligence (Cl)
techniques,

12 12/10/2025

4 Tranditional (su.las

neural networks, fuzzy
logic systems, genetic
programming and
optimization, simulated
annealing, and learning
techniques;

13 12/17/2025

5 Tranditional a.as

Optimization techniques
and biometric methods;
Foraging: prey model
from behavioural ecology,

14 12/24/2025

5 Tranditional a.as

autonomous robot
12/26/2025 applications, multi-agent
15 system; Intelligent
sensors, and machine
vision; Examples of
modern applications.

Traditional aulas

27. Academic Integrity Statement

Ay da) 33 ol 27

Students are to observe the highest level of honesty and
academic ethics in pursuit of their academic goals as per
UOB Regulations of Student Conduct and Academic
Integrity, Anti-plagiarism Policies, and Students’ Rights
and Responsibilities Handbook. The consequences for
cheating, plagiarism, unauthorized collaboration, and
other forms of academic dishonesty can be very serious
and will be dealt with as per the aforementioned policies
and regulations.

Ly Burall Sbgtua el oY Alladl e oan
(EETREVNN .3 { PO RV ES1 PO B WV (I EL U
AomdlSie oo (aassSY) Aalilly OO gl il sl
Lasl> @ e dgoall coplinl 9 Aol Bodi> Judsg o Jle]
2 Oglanlly Aa¥l A8,y il CBlgat oSy oyl
0555 (3l Aara ¥ LY poe JEAT oo lasaeg 4y el
wlollly clalewll 1589 Lias Jolatll iy Lulall 5k
LasT 8 9Ll

28. Attendance and Absence Regulations

Gldl g gaal) allai 28

Students are required to adhere to regular attendance
for class lectures and practical sessions, as determined by
the nature of the course, as per Article (33) of Regulations
of Study and Examination at the University of Bahrain.

(33) salell Lad g9 e‘éwb..x.“ el da b soums lopws (ddonlly
el Banale 3 eblezedlg oyl allas e
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https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-7-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic-1.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights-1.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/%D9%86%D8%B8%D8%A7%D9%85-%D8%A7%D9%84%D8%AF%D8%B1%D8%A7%D8%B3%D8%A9-%D9%88%D8%A7%D9%84%D8%A7%D9%85%D8%AA%D8%AD%D8%A7%D9%86%D8%A7%D8%AA-%D8%A7%D9%84%D9%85%D8%AD%D8%AF%D8%AB_removed.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar

wé&x\l\ pedl) g ) Rall (udday paldd) audl)

Section Concerning the Course Instructor and Academic Department

1. An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

2. An ability to apply engineering design to produce solutions that meet specified needs with
consideration of public health, safety, and welfare, as well as global, cultural, social, environmental, and
economic factors.

3. An ability to communicate effectively with a range of audiences.

4. An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

5. An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

6. An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

7. An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Knowledge: Theoretical Understanding

Gl qall :a3,all

Knowledge: Applied Knowledge

Lagdarl] 45,all 45l

Skills: Generic Problem Solving & Analytical
skills

Azl Sl Zoladl eMSAL o oyl L

Skills: Communication, ICT, and Numeracy

Sloglall 405 lylag « Jbas¥l alylee iyl
Loaadl Ly cellaslg

Competence: Autonomy, Responsibility &

Context

Bl Al g5adly AIMama! 12,

Mapping to Criteria
. Mapping to According to
gg“lg ggﬁ:g‘; M’;,‘;‘fgﬁ to NQF Level | NQF Level  Accreditation Body
Descriptors (when different from
PILOs)
“faasally Jalss ;Y Aaie Y A yuleay bl Y
o e Al bl gy | el B A e Bl
G g, I cpgadlia | ) B ) o0
(23 Jsaal) @(piLd ) Gl ) TSI s A e
s <A gall (b
1 1 K1,K2,51,C
) 2,3 K1,K2
3 3,4 K2,51,52 8
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4 4 $1,52 8
5 5,6,7 K2,52,C 8
32. Mapping of Course Assessment: sl cullad 1y 32
Assessment NQF
Level Descriptor
. Mapped CILO | (Refer to table 30)
Format e o aenox F Level
Assessment SO lt‘.fe / Cla Ay bl e sl anlil) Chua g NQ eve
pal “u“,:';‘a,‘jg Jall alal Ldua gl cilaaaal) 5"““&%
R b gl JUY) i sl S
M 3all
(30 Js)
) bz Summative 1-5 K1,K2,51, 8
Course Project < .
(2555 Formative
Midterm (Survey L;\Jggé Formative 1-5 K1,K2,51,C 8
paper / Seminar /
Presentation)
. @95 Formative 1-5 K2, S1,S2,C 8
Assignments = Summative
Final Exam / Final (5%& Formative 1-5 K1,K2,51,C 8
Course Project
(Oral exam +
Report /paper)
V28 i -
Course Project < " Summz'mve 1-5 K1,K2,51, 8
(2555 Formative
Midterm (Survey L;\Jggé Formative 1-5 K1,K2,51,C 8
paper / Seminar /
Presentation)
Assighments @Jgi» Formajuve 1-5 K2, S1,S2,C 8
b= Summative

33. Allocation of NQF Credit

i sall ik gl Y] B Baainall cilebuadl a3 33

Learning Activity Activity Duration Frequency Notional Hours
okl LoLadl Lol s LSl Lol 161 Oole Ll
Lessons / Lectures / Lecture: 4 hours per | 4 hours /week * number of 52

Seminars

Gl /o) solall / ug )yl

week
Golele 4 10l obxll
o)

weeks (14) = 60

60 — Midterm seminar hours (4)
- Project presentations (4) =52

(Actual notional
hours)

Tutorial
&3‘9_5.1.” o>

Practical / Laboratory

Ao [ Jas

Supervised Assessment

FEOWIPOER

Midterm seminar — 3
hour

Final seminar — 3 hours
Project presentations

1*3= 3 notional hours

1*3= 3 national hours
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Student Centered
Learning / Independent
Learning
J Nl Jyor S0 eladl
Jasall @lazll

Independent learning —
Preparation for
Assignments

4 hours/week

Preparation for
midterm- Preparation
for course project

4 hours/Week

4*14 =56 national hours

4*14=56 national hours 112

Work based Learning.
Jas Je @slall oJasl

Other (specify)
(S5 (20) 31

Total Notional Hours:

140

NQF Credit (divide notional hours by 10)

(10 e dusl Y] Oleludl fgazme qudl) Mo 5all byl HUsYI (§ Sbataall Solelul]

14

Notes if any:

1@aa g of s gala

For more information about the allocation process, kindly refer to:

NQF Handbook
NQF General Policies

NQF Capacity Building Course

Assigning Credit Hours to Courses

1) g5 (A clelud) aaal Jga Gl glrall (e 3y all

D lagell abgll LY Lt

cMagell aboll M alall bl

cMageld abodl U culyuall ol 8 590

Ayl ol yyaell Bueiall colelud! wyuss dwlw

Prepared by: Prof. Ebrahim Abdulla Mattar (0 o e
Date: Monday, September 8, 2025 ey gl
Updated by: Prof. Ebrahim Abdulla Mattar 108 (pa &B2A
Reviewed by: Dr. Salwa Baserrah 108 (e g
Approved by Department i) ulana B (e B jlaiu) Giaais]
Council on: [Click or tap to Click or tap to enter a | gl
enter a date.], Meeting no. [ ] Ll [ ] gliaY) ady [date.
for the academic year [ | [ ] %alsy
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https://www.bqa.gov.bh/En/Mediacenter/Documents/NQF%20Handbook%202023%20Edition%20(EN).pdf
https://www.bqa.gov.bh/En/Mediacenter/Documents/NQF%20General%20Policies.pdf
http://bqa-material.s3-website.me-south-1.amazonaws.com/
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Resolution_for_Approving_the_Assigning_Credit_Hours_Policy.pdf
https://www.bqa.gov.bh/Ar/MediaCenter/DocLib/%D8%AF%D9%84%D9%8A%D9%84%20%D8%A7%D9%84%D8%A5%D8%B7%D8%A7%D8%B1%20%D8%A7%D9%84%D9%88%D8%B7%D9%86%D9%8A%20%D9%84%D9%84%D9%85%D8%A4%D9%87%D9%84%D8%A7%D8%AA%202023.pdf
https://www.bqa.gov.bh/Ar/QaaetUnits/NQFU/Documents/AR/12-2015%20policies.pdf
http://nqf-course-ar.s3-website.me-south-1.amazonaws.com/
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Resolution_for_Approving_the_Assigning_Credit_Hours_Policy.pdf

