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basis  of  the  findings  that  are  identified  in  WP1
report.
(b) Forming two focus groups, one for AI and the
other  for  robotics,  that  will  be  responsible  for
designing the syllabi  the content of the courses in
AI and robotics in the new program.

Due Date May 20th  (extended)



Description

On the basis of the findings that are identified in WP1 report, TTU and UJ
shared with all partners the documents related the proposed structure of
their to their  new programs:  B. Sc. Program in AI and Robotics at the
Tafila Technical University and M. Sc. Program in AI and Robotics at the
University of  Jordan (see the two proposals  in Annexes 1a, 1b,  1c and
Annex 2).

Then instead of the 3-day meeting in Genoa, which could not be organized
due to the pandemic, two virtual meetings involving  representatives from
all partners were organized on the Zoom platform on 20 Apr 2021 and 7
May 2021 (see the agenda in Annex 3).

The  virtual  meetings  started  with  a  through  communication  and
discussion the findings of WP1 report and then with the presentation B.Sc.
and M. Sc. programs in Jordan,  the through presentation of the proposed
structures of the B. Sc. Program in AI and Robotics at TTU and of the M.
Sc.  Program  in  AI  and  Robotics  at  UJ.   Then  followed  an  in-depth
discussion  of  the  two  proposals  with  contributions  from  the  various
partners. 

After the meetings the partners were invited to report their comments on
two feedback forms (see Annexes 4 and 5),  and TTU amd UJ prepared a
modified structure of their proposed  B. Sc. and M. Sc. in AIR (see Annexes
6a, 6b, 6c, and 7).

The structure of programs depicted at the conclusion of  WP2.1 will be the
input for WP2.2, and but can still be changed during the detailed analysis
the syllabi and content of the courses in the new programs that will be
carried out in that task.

Moreover, in WP2.1 two focus groups were also formed, one for AI and the
other for robotics, based on the expertise of consortium members (see
Annexes  8  and 9).  These groups  will  be  responsible  for  designing  the
syllabi and the content of the adopted courses in AI and robotics in the
new programs in WP2.2. The leaders of the focus groups for task WP2.2
are:

 AI Focus Group: Murad Alaqtash
 Robotics Focus Group: Musa Alyaman



1ANNEX 1a

Intelligent Systems Engineering, B.Sc.

    • Compulsory: (Total Credit Hours = 27 CrH/ 9 courses)

    • Introduction to Artificial Intelligence

    • Machine Learning

    • Artificial Neural Network and Deep Learning

    • Computer Vision 

    • Natural Language Processing (New)

    • Introduction to Autonomous Robotics (New)

    • Introduction to Data Mining (New)

    • Embedded Systems

    • High Performance Computing

    • Elective: (Total Credit Hours = 9 CrH/ 3 courses)

    • Fuzzy Logic

    • Reinforcement Learning

    • Game Development

    • Introduction to IoT

    • Advanced Embedded Systems

    • Fundamental Courses to Support AIR

    • Programming for Engineers

    • Object Oriented Programming

    • Data Structure and Algorithms

    • Mathematical Foundation Of Computing

    • Probability and Random Processes

    • Linear Algebra I

    • Numerical Techniques

    • Digital Signal Processing

    • Microprocessor 1

    • Electric Circuits 1

    • Electric Circuits and Machines

    • Electronics I

    • Operating Systems

    • Control Systems

    • Principles of Communication Systems

    • Computer Networks
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ANNEX 2c
Tafila Technical University

Faculty of Engineering

Department of Communication, Electronics and Computer Engineering

Study Plan

Intelligent Systems Engineering, B.Sc.

2021/2022

Total Credit Hours (160 CrH)

 University Requirements: 27 CrH

 College Requirements: 27 CrH

 Major Requirements: 106 CrH 

1) Major Compulsory: 97 CrH

2) Major Elective: 9 CrH

List of courses according to the “fields of knowledge” in accordance with the criteria of the national 

accreditation:

 Math and Sciences

Field Course Title Total CrH Min CrH

Math Calculus I

30 30

Calculus II

Engineering Mathematics

Mathematical Foundation Of 

Computing (Discrete Math)

Linear Algebra

Probability and Random Processes

Numerical Techniques

Sciences Physics I

Physics II

Chemistry I

 Engineering Sciences Fundamentals



Field Course Title Total CrH Min CrH

Engineering 

Sciences 

Fundamentals

Programming for Engineers

15 12

Engineering Workshops I

Engineering Drawing 

(AutoCAD)

Profession Ethics for 

Engineers

Engineering Economics

Communication Skills, Arabic

Communication Skills, English

 Electrical Engineering

Field Course Title Total CrH Min CrH

Electrical 

Engineering 

Fundamentals

Electric Circuits I

9 9Electronics I

Digital Logic Design

Computer and 

Communication

Signals and Systems

6 6Principles of Communication 

Systems

Control and 

Power

Control Systems
6 6

Electric Circuits and Machines



 Intelligent Systems Engineering

Field Course Title Total CrH Min CrH

Artificial Intelligence 

and Machine Learning

Introduction to Artificial Intelligence

18

30

Machine Learning

Artificial Neural Network and Deep 

Learning

Computer Vision 

Natural Language Processing

Introduction to Data Mining

Computer Programming

and Software Systems

Object Oriented Programming

9Data Structure and Algorithms

Operating Systems

Microprocessors and 

Computing systems

Microprocessor 1

12

High Performance Computing

Embedded Systems

Introduction to Autonomous 

Robotics



ANNEX 2

Proposed Master’s Program in

AI and Robotics
The University of Jordan

Introduction

This proposed program is consistent with the local regulations summarized as follows:

 The program should typically be 33 credit hours (CH). Up to additional 9 CH can be approved in special cases. The 

organization of the program should conform with the following limits:

 15 – 24 CH for mandatory courses

 9 – 12 CH for elective courses

 9 CH for the thesis

 One mandatory course must be Research Methodology

Proposed Courses

The proposed program has 33 CH and consists of the following three components:

1. Five Mandatory Courses: 15 CH

Course No. Course Name CH Pre-requisite

0907703 Research Methodology 3 -

0907743 Applied Artificial Intelligence and Machine Learning 3 -

0907726 Computer Vision 3 0907743

0908721 Introductory Robotics: Sensing, Controlling and Actuating 3 -

0907744 Data Science 3 0907743

2. Three Elective Courses from of the following table: 9 CH

Course No. Course Name CH Pre-requisite

0907725 Internet of Things Applications 3 -

0907745 Advanced Big Data Analytics 3 0907743

0907752 Natural Languages Processing 3 0907743

0907754 Unsupervised Learning 3 0907743

0907759 Advanced Topics in Artificial Intelligence 3 0907743

0908722 Industrial and Applied Robotics 3 0908721

0908723 Autonomous Mobile Robots 3 0908721

0908724 Humanoid Robotic Systems 3 0908721

0908725 Advanced Control Theory 3 0908721

0908751 Advanced Topics in Robotics 3 0908721

3. Thesis: 9 CH



ANNEX 3

WP2 - Task 2.1

Genoa Virtual Meeting agenda

Virtual Meeting - Part 1
Fri 30 Apr 2021, time 9:15 am – 12:15 pm Amman time (8:15 am – 11:15 pm CEST) - 3 hours

Platform: Zoom 

Meeting link: https://zoom.us/j/91918636653?pwd=Z2ozTUxHZ2sxb2ZxOXdrYndXOHdkdz09

 09:15 am - DeCAIR WP2 overview (Francesco Masulli)

 09:30 am - Needs of AI and robotics in JO identified in WP1 report (Iyad Jafar)

 09:45 am - Organization of B.Sc. Programs in Jordan (Murad Alaqtash)

 10:00 am – Questions

 10:15 am - Proposed B.Sc. Program in Intelligent Systems Engineering at Tafila 
Technical University (Murad Alaqtash)

 11:10 am - Questions and discussion. All partners, 5 min each in this order: UNIPI; 
UNIGE; UGR; UST; CRE.THI. DEV; LU; BAU; JUST; UJ; TTU

 12:05 pm - Concluding remarks (Francesco Masulli)

https://zoom.us/j/91918636653?pwd=Z2ozTUxHZ2sxb2ZxOXdrYndXOHdkdz09


Virtual Meeting – Part 2
Fri 7 May 2021, time 9:15 am – 12:15 pm Amman time (8:15 am – 11:15 pm CEST) - 3 hours

Platform: Zoom 

Meeting link: https://zoom.us/j/93258384819?pwd=a2tualFVQnhid1FETHphdHFjY1FoUT09

 09:15 am - Organization of M. Sc. Programs in Jordan (Ramzi Saifan)

 09:30 am – Questions

 09:45 am - Proposed Master’s Program in AI and Robotics at the University of Jordan 
(Ramzi Saifan)

 10:45 am - Questions and discussion. All partners, 5 min each in this order: UNIPI; 
UNIGE; UGR; UST; CRE.THI. DEV; LU; BAU; JUST; TTU; UJ

 11:35 am - Composition and next meetings of the focus groups on AI and on Robotics 
(Francesco Masulli)

 11:45 am - Overall discussion

 12:05 am - Conclusions and recommendations (Francesco Masulli)

https://zoom.us/j/93258384819?pwd=a2tualFVQnhid1FETHphdHFjY1FoUT09


ANNEX 4 

WP2 - Task 2.1
 Proposed B. Sc. Program in AI and Robotics at the Tafila

Technical University 
Comments and Discussion

1. Comments and suggestions

1.1 The University of Jordan

The  suggested  list  or  courses  and  the  course  structure  is  generally  excellent.  We  have  some

particular suggestions:

 As TTU is considering ABET accreditation, it  is advised to review this list against ABET

guidelines.

 The list of elective courses is too long (18 course). Consider shortening it to 9-12 courses.

  Some  course  prerequisites  need  review  to  ensure  that  every  course  has  only  the

relevant and needed courses as its prerequisites. This review needs coordination with the

other program offered by the department (BSc in Computer Engineering).

 It is suggested that the course Microprocessors 1is replaced by a Computer Organization

course. Or add the Computer Organization course and merge Microprocessors 1 with

Embedded Systems.

  A course in Statistics is needed. It could be combined with Probability.

  The two introductory courses in AI and ML can be merged in one course to give space for

more robotics courses.

 The course Introduction to Autonomous Robots should be Introduction to Robotics.

 Since TTU is  adding more robotics courses,  a  good idea is to join the Robotics Focus

Group and the robotics training.

1.2 Jordan University of Science and Technology

___

1.3 Lebanese University

Clovis Francis: we need to balance the program between AI and Robotics. Only one course related to

Robotics is in the program. Possibility to merge 4 AI courses in 3.

Excellent program, may be one should enhance and look into a deeper list of contents

 Should be aware of the Big overlap between courses machine learning, AI,  data mining,
Computer vision and natural language processing.

 Unless it  will  appear somewhere, we didn’t see any material related to State Estimation
Based on Dynamic models like for example Kalman filtering, particle filtering. Such methods



are  very  used  in  several  common  AI/Robotics  applications  and  constitute  useful  tool
gathering, prediction based on dynamic models, dynamic data fusion and state estimation.

 Must  be  aware  of  not  directing  lessons  towards  applications  to  the  detriment  of  the

mathematical notions necessary for any level training in the field of science and technology.

For example, Statistics should appear in the programs. Several notions are useful in the two

fields of AI and Robotics for example make a summary of a huge amount of data, parameters

estimation, CI, statistics test for analyzing the results.

 Statistics/linear algebra / programming is the pre-requisite to data mining.

1.4 Beirut Arab University

___

1.5 University of Pisa

UNIPI suggests to have an introductory class to robotics (kinematics, dynamics, control) and another

course more advanced on AI applications to robotics (motion planning, guidance and navigation,

vision systems)

1.6 University of Genoa

 Courses should be planned thinking about the follow-up: Profession or MSc.

 Remark: If the course is going to be launched in September 2021, bureaucracy must be very

efficient.

 Regarding the plan, it may be advisable to add some explanation and rationale of the overall

project besides the lists of subjects with credits.

 Some courses in fundamentals of mechanics, in control theory and in optimization should be

present in the core, and this may mean removing some detailed subjects that can be taught

later or as part of other, more general subjects.

 More generally,  there  is  a  high number  of  subjects:  it  is  advisable  to  find a  reasonable

balance  between variety  of  subjects  and  depth  of  each  one.  For  a  BSc,  depth  is  to  be

preferred over variety.

 Considering that the partner universities are from the European area, it might be useful as a

working convention to convert the evaluation from CH (credit hours) to the ECTS system,

which is more comprehensive since it accounts for the personal work in addition to work in

presence,  and allows  direct  comparison  with  courses  across  Europe.  Of  course,  without

losing track of the university and ministry requirements.

 File TTU2 -Tafila Technical University - Intelligent Systems Engineering Study Plan_17-4-2021

contains two different notes with different symbols but the same text.

1.7 University of Granada

___

1.8 University of Stuttgart

In general, although the main emphasis is on AI, it may makes sense to include one or more
additional robotics course(s). Especially, having one basic course in robotics, i.e., dealing with
modeling,  kinematic,  and  dynamics,  can  be  valuable  for  students  to  develop  a  deep



understanding. Moreover, depending on the staff and equipment available, a practical example
could be included in one of the robotics courses.

Furthermore, it might be an option for further programs, to start by discussing which contents
the program should cover. Based on this, the corresponding courses could be developed.

1.9 Creative Thinking Development

 It  is  recommended  to  introduce  a  new  course  ‘  Legal  and  Ethical  issues  of  AI  and
Robotics’ which is something that most Universities are accepting in their curricula

  In  order  to  have a  balance between Robotics  and AI  it  is  proposed to  add 2 more
courses

◦  Robotics  Programming  (core  course)  –  and  possibly  merging  with  embedded
systems

◦  Applied Robotics Kinematics Dynamics and Control (optional)

 Assuming that Machine learning course exploits all 3 types (supervised, unsupervised
and  reinforced)  it  is  proposed  to  merge  the  2  courses  (Game  development  and
reinforcing learning in one)

 It is recommended the course - Introduction to Autonomous Robotics to be rescheduled
as Introduction to Cyber Physical Systems and Autonomous Robotics when in first  part
of the course you will introduce to CFS including autonomy and intelligence.

2. Discussion by the Tafila Technical University

Partners’  comments and suggestions were valuable and enrich the proposed Intelligent Systems

Engineering B.Sc. program definitely. Most of the suggestions have been considered in the updated

version of ISE plan proposal. Others regarding the contents of courses will be considered in the next

activities as we start to design the course syllabi. Listed below are the changes made to reflect the

comments and suggestions.

The University of Jordan:

 The list of elective courses is shortened to 11 courses

 Courses prerequisites are reviewed to maintain only relevant prerequisites

 The  description  of  microprocessors  1  course  will  be  modified  to  embrace  the  essential

knowledge for ISE, as well as to maintain the fundamental concepts required for Computer

Engineering program.

 Statistics is added to “Statistical Analysis and Data Mining” course.

 “Introduction to Artificial Intelligence and Machine Learning” course merges both AI and ML

  Two courses on robotics are introduced, “Introduction to Robotics” and “Applications of AI

in Robotics”

 Since  TTU  is  working  towards  ABET  accreditation  for  its  bachelor  programs,  TTU

administration is informed to consider the ISE program as one of target programs for ABET.

A team from the college of engineering and accreditation and quality assurance center will

review the guidelines of ABET to be considered.

Lebanese University:

 Two courses on robotics are introduced, “Introduction to Robotics” and “Applications of

AI in Robotics”



 “Introduction to Artificial Intelligence and Machine Learning” course merges both AI and

ML

 The contents of  proposed courses will  be designed carefully  to focus on the relevant

concepts and its applications as well as avoid any overlap among courses.

 Dynamic modeling will be briefed in the introduced course “Introduction to Robotics”

 Statistics is added to “Statistical Analysis and Data Mining” course.

  Courses prerequisites are reviewed

University of Pisa:

 Two courses on robotics are introduced, “Introduction to Robotics” and “Applications of AI

in Robotics”

University of Genoa:

 The contents of proposed courses will be designed carefully to present the essential and

relevant topics as well as provide the hands on experience on the applications of AIR

 A course of 3 CH (credit hours) in Jordan is equivalent to 5-6 ECTS.

University of Stuttgart:

 Two courses on robotics are introduced, “Introduction to Robotics” and “Applications of AI

in Robotics”. Kinematic, dynamics, and modeling will be briefed in the first course.

Creative Thinking Development:

 Legal and Ethical issues is covered in a more general course called “Profession Ethics for

Engineers” listed in college requirements. More specific topics related to AIR may be added

to the major courses deals with applications of AIR.

 Two courses on robotics are introduced, “Introduction to Robotics” and “Applications of AI

in Robotics”. Kinematic, dynamics, and modeling will be briefed in the first course.

 “Reinforcement Learning and Game Development” course is introduced.



ANNEX 5 

WP2 - Task 2.1
 Proposed M. Sc. Program in AI and Robotics at the

University of Jordan 
Comments and Discussion

1. Comments and suggestions

1.1 Jordan University of Science and Technology

…

1.2 Tafila Technical University

…

1.3 Lebanese University

 Why the  course  number  8  should  be  only  on  unsupervised  learning?  (This  remark  was

pointed  out  also  by  a  colleague  from  Tafila  University  I  think).  It’s  well-known  that

unsupervised learning is an important task for Robotics applications, but first, to devote a

course  to  this  notion  seems  to  overestimate  its  content,  and  second,  it  will  be  to  the

detriment  of  other  important  notions  such as  Supervised and reinforcement  learning  as

pointed out by the colleague of Tafila University. 

 Can we suggest  a minimum requirement of  CRH in robotics and AI  for  elective courses,

because if a student choose 9 CRH form the AI courses, in this case the program becomes

unbalanced  for  this  student  with  very  few  knowledge  under  the  robotics  title?  Or  add

robotics related courses to the mandatory course.

 Same remark we have done to the Bachelor formation of Tafila University,  Unless it  will

appear  somewhere  In  a  special  course,  we  didn’t  see  any  material  related  to  State

Estimation Based on Dynamic models like for example Kalman filtering,  particle filtering.

Such methods are  very  used in  several  common AI/Robotics applications and constitute

useful tool gathering, prediction based on dynamic models, dynamic data fusion and state

estimation.

1.4 Beirut Arab University

___

1.5 University of Pisa

The organization of  the Robotics courses  at  University of  Jordan is  excellent  and covers  several

aspects of robotics from more basic topics as modeling and control to more advanced and attractive

topics as industrial, humanoid and mobile robotics. 



UNIPI does not have particular comments on the organization but more comments will be provided

for the contents of the courses. A minor comment regards the possibility of including AI application

to Robotics in the “Advanced Topics in Robotics”.

1.6 University of Genoa

 The written project needs more rationale, as of now it is a list of courses but the teaching
project behind it is not explained.

 A course in data science may be too broad in scope; this may be the subject of a whole
MSc program. Data analytics (proposed as an elective course) is part of data science.
Either “Data science” is an introductory course (“Introduction to data science”) or it
should be more focused, on more specific topics

 On the other hand, unsupervised learning may not deserve a whole course since it is a
very  specific  topic;  one  idea  might  be  to  make  it  cover  other  alternative  learning
methods as well, like reinforcement learning.

  Some additional elective courses could cover prerequisites that some students don’t
possess,  like  optimisation,  statistics,  mechanics,  control  theory,  depending  on  their
previous  studies.  Students  coming  from  different  backgrounds  can  cover  their
requirements by including these courses; these may become “mandatory electives”. This
would widen the audience and increase the appeal of the program.

 It is advisable to plan the possible career paths from BSc to MSc at the semester level by
some simulations,  to check if  people  with a given background can end their  master
having a coverage of all needed subjects, in the correct order.

1.7 University of Granada

___

1.8 University of Stuttgart

 Why the course number 8 should be only on unsupervised learning? (This remark was
pointed out  also  by a colleague from Tafila  University  I  think).  It’s  well-known that
unsupervised learning is an important task for Robotics applications, but first, to devote
a course to this notion seems to overestimate its content, and second, it will be to the
detriment of other important notions such as Supervised and reinforcement learning as
pointed out by the colleague of Tafila University. 

 Can we suggest a minimum requirement of CRH in robotics and AI for elective courses,
because if a student choose 9 CRH form the AI courses, in this case the program becomes
unbalanced for this student with very few knowledge under the robotics title? Or add
robotics related courses to the mandatory courses…

 Same remark we have done to the Bachelor formation of Tafila University, Unless it will
appear  somewhere  In  a  special  course,  we  didn’t  see  any  material  related  to  State
Estimation  Based  on  Dynamic  models  like  for  example  Kalman  filtering,  particle
filtering. Such methods are very used in several common AI/Robotics applications and
constitute  useful  tool  gathering,  prediction based on dynamic  models,  dynamic  data
fusion and state estimation.



1.9 Creative Thinking Development

Some minor comments:

 Data science should be prerequisite for Applied Artificial Intelligence and Machine Learning 

and not the opposite

 Applied Artificial Intelligence and Machine Learning has to be assigned in more credits and 

possibly to be split in 2 courses

 Computer Vision should be to electives and possibly Internet of Things Applications to be in 

core courses

 It is recommend to be an optional course on Security and another on legal and ethical issues

of AI and ML

2. Discussion by The University of Jordan

We would like first to thank our partners for their valuable comments. Please note that we tried to 

address their comments and suggestions as much as possible. The following is a list of modifications 

we made:

1) We prepared an advisory plan which draws a road map for the students. The plan shows

which courses can be registered each semester. It was also designed for students who are

willing to register 2 courses per semester and for students who wants to register 3 courses

per semester.

2) We added a course “Reinforcement Learning” to the elective courses due to its importance

in  the  robotics  field.  However,  we  kept  “Unsupervised  learning”  course  due  to  its

importance.

3) We determined the set of courses that we expect any student who joins the master program

in AIR should know in advance. If the student did not study these courses in the bachelor,

then he/she should take these courses from the bachelor level.

4) We decided to add the ethics topics to the research methodology course.

5) We removed the course “Humanoid Robotic Systems” from the curriculum. 

6) Some  suggested  topics  like  “Evolutionary  Algorithms”,  “AI  Application  to  Robotics”  and

others can be offered under either “Advanced topics in AI” or “Advanced Topics in Robotics”.



ANNEX 6a

Intelligent Systems Engineering, B.Sc.

 Compulsory: (Total Credit Hours = 27 CrH/ 9 courses)

◦ Introduction to Artificial Intelligence and Machine Learning

◦ Artificial Neural Network and Deep Learning

◦ Computer Vision 

◦ Natural Language Processing

◦ Introduction to Robotics

◦ Applications of AI in Robotics

◦ Embedded Systems

◦ High Performance Computing

◦ Statistical Analysis And Data Mining

 Elective: (Total Credit Hours = 9 CrH/ 3 courses)

◦ Emerging Technology in Artificial Intelligence

◦ Fuzzy Logic

◦ Introduction to IoT

◦ Reinforcement Learning and Game Development

◦ Cyber Physical System

◦ Advanced Embedded Systems

◦ Database Systems

◦ Software Engineering

◦ Modeling and Simulation

◦ Cloud computing

◦ Computer and Network Security

 Fundamental Courses to Support AIR

◦ Programming for Engineers

◦ Object Oriented Programming

◦ Data Structure and Algorithms

◦ Mathematical Foundation Of Computing

◦ Probability and Random Processes

◦ Linear Algebra I 

◦ Numerical Techniques

◦ Digital Signal Processing

◦ Microprocessor 1

◦ Electric Circuits 1

◦ Electric Circuits and Machines

◦ Electronics I

◦ Operating Systems

◦ Control Systems



◦ Principles of Communication Systems

◦ Computer Networks
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ANNEX 6c

Tafila Technical University

Faculty of Engineering

Department of Communication, Electronics and Computer Engineering

Study Plan

Intelligent Systems Engineering, B.Sc.

2021/2022

Total Credit Hours (160 CrH)

 University Requirements: 27 CrH

 College Requirements: 27 CrH

 Major Requirements: 106 CrH 

 Major Compulsory: 97 CrH

 Major Elective: 9 CrH

List of courses according to the “fields of knowledge” in accordance with the criteria of the national 

accreditation:

 Math and Sciences

Field Course Title Total CrH Min CrH

Math Calculus I

30 30

Calculus II

Engineering Mathematics

Mathematical Foundation Of 

Computing (Discrete Math)

Linear Algebra

Probability and Random Processes

Numerical Techniques

Sciences Physics I

Physics II

Chemistry I



 Engineering Sciences Fundamentals

Field Course Title Total CrH Min CrH

Engineering 

Sciences 

Fundamental

s

Programming for Engineers

15 12

Engineering Workshops I

Engineering Drawing (AutoCAD)

Profession Ethics for Engineers

Engineering Economics

Communication Skills, Arabic

Communication Skills, English

 Electrical Engineering

Field Course Title Total CrH Min CrH

Electrical 

Engineering 

Fundamentals

Electric Circuits I

9 9Electronics I

Digital Logic Design

Computer and 

Communication

Signals and Systems

6 6Principles of Communication 

Systems

Control and 

Power

Control Systems
6 6

Electric Circuits and Machines



 Intelligent Systems Engineering

Field Course Title Total CrH Min CrH

Artificial Intelligence 

and Machine Learning

Introduction to Artificial Intelligence and 

Machine Learning

21

30

Artificial Neural Network and Deep Learning

Computer Vision 

Natural Language Processing

Introduction to Robotics

Applications of AI in Robotics

Statistical Analysis And Data Mining

Computer Programming

and Software Systems

Object Oriented Programming

9Data Structure and Algorithms

Operating Systems

Microprocessors and 

Computing systems

Microprocessor 1

9High Performance Computing

Embedded Systems



ANNEX 7

Proposed Master’s Program in
AI and Robotics

The University of Jordan

Introduction

This proposed program focuses on the practical aspects and hands-on experience of using Artificial

Intelligence  (AI)  and  Robotics  techniques  to  solve  practical  problems and  develop  efficient  and

competitive solutions. This program is consistent with the local regulations summarized as follows:

 The program should typically be 33 credit hours (CH). Up to additional 9 CH can be approved

in special cases. The organization of the program should conform with the following limits:

◦ 15 – 24 CH for mandatory courses

◦ 9 – 12 CH for elective courses

◦ 9 CH for the thesis

 One mandatory course must be Research Methodology

General Rules and Conditions

The general rules and conditions of this program are as follows.

1. Specialties of Admission
 BSc. in any of the Electrical Engineering specializations (Computer Engineering, Mechatronics

Engineering, Electrical Engineering, Biomedical Engineering, Communications Engineering, 

etc.)

 BSc. in Mechanical Engineering

 BSc. in Industrial Engineering

2. Program Prerequisites
 Programming

 Digital Logic

 Embedded Systems

 Electronic and Electrical Circuits

 Math: Calculus, Statistics, Linear Algebra, Probability (Students who have gaps in these 

topics will be advised to cover them at the beginning of the relevant program courses)

3. Example Prerequisite Courses
 Computer Skills for Engineers (0907101)

 Digital Logic (0907231)

 Embedded Systems (0907333)

 Electrical Engineering (0903203)



Proposed Courses

The proposed program has 33 CH and consists of the following three components:

1. Five Mandatory Courses: 15 CH

Course No. Course Name CH Pre-requisite

0907703 Research Methodology 3 -

0907743 Applied Artificial Intelligence and Machine Learning 3 -

0907752 Computer Vision 3 0907743

0908721 Introductory Robotics: Sensing, Controlling and Actuating 3 -

0907761 Applied Data Science 3 0907743

2. Three Elective Courses from of the following table: 9 CH

Course No. Course Name CH Pre-requisite

0907725 Internet of Things Applications 3 -

0907753 Natural Languages Processing 3 0907743

0907754 Unsupervised Learning 3 0907743

0907755 Reinforcement Learning 3 0907743

0907759 Advanced Topics in Artificial Intelligence 3 0907743

0908722 Industrial and Applied Robotics 3 0908721

0908723 Autonomous Mobile Robots 3 0907743 &
0908721

0908725 Advanced Control Theory 3 0908721

0908751 Advanced Topics in Robotics 3 0908721

0907762 Advanced Big Data Analytics 3 0907761

3. Thesis: 9 CH

Suggested Study Plans

The student can finish this program in 4 full semesters when taking 9 CH per semester. However, if

the student takes only 6 CH per semester, the program will be finished in 6 semesters. Appendix A

gives advisory plans for the following four scenarios:

1) 9 CH per semester for students accepted on the first semester,

2) 6 CH per semester for students accepted on the first semester,

3) 9 CH per semester for students accepted on the second semester, and 

4) 6 CH per semester for students accepted on the second semester.

These scenarios assume the following course offerings schedule:

 Each of the five mandatory courses is offered once per year.

 One to two elective courses are offered each semester.

 If  students are admitted in the program in both semesters,  then the mandatory courses

"Applied Artificial Intelligence and Machine Learning" and “Introductory Robotics: Sensing,

Controlling and Actuating” must each be offered twice a year.



Appendix A: Study Plan Scenarios

A.1. Nine credit hours per semester for students accepted on the 
first semester

First Year

First Semester Second Semester

Course Title CH Course Title CH

Research Methodology 3 Applied Data Science 3
Applied Artificial Intelligence

and Machine Learning
3 * Elective Course 3

Introductory Robotics: Sensing,
Controlling and Actuating

3 * Elective Course 3

Total 9 Total 9

Second Year

First Semester Second Semester

Course Title CH Course Title CH

Computer Vision 3 ** Thesis 6
* Elective Course 3
** Thesis 3

Total 9 Total 6

* The student may choose an elective course according to the preferred track as
follows:

a. AI  track  elective  courses:  Natural  Languages  Processing,
Unsupervised  learning,  Reinforcement  Learning,  and  Advanced
Topics in Artificial Intelligence

b. Robotics  track  elective  courses:  Advanced  Control  Theory,
Industrial  and  Applied  Robotics,  Autonomous  Mobile  Robots,  and
Advanced Topics in Robotics.

c. Other elective courses: Advanced Big data analytics and Internet
of Things Applications

Deployment of elective course is dependent on the availability of the instructor
and the preferences of the students.

** Thesis is  a nine credit hours.  In  the first  semester,  the student submits a
proposal, and the thesis may be discussed in the next semester.



A.2. Six credit hours per semester for students accepted on the first 
semester

First Year

First Semester Second Semester

Course Title CH Course Title CH

Applied Artificial Intelligence
and Machine Learning

3 Applied Data Science 3

Introductory Robotics: Sensing,
Controlling and Actuating

3 * Elective Course 3

Total 6 Total 6

Second Year

First Semester Second Semester

Course Title CH Course Title CH

Research Methodology 3 * Elective Course 3
Computer Vision 3 ** Thesis 3

Total 6 Total 6

Third Year

First Semester Second Semester

Course Title CH Course Title CH

* Elective Course 3 ** Thesis 3
** Thesis 3

Total 6 Total 3

A.3. Nine credit hours per semester for students accepted on the 
second semester

First Year

First Semester Second Semester

Course Title CH Course Title CH

Applied Artificial Intelligence
and Machine Learning

3

Introductory Robotics: Sensing,
Controlling and Actuating

3

Total 6

Second Year

First Semester Second Semester

Course Title CH Course Title CH



Research Methodology 3 Applied Data Science 3
Computer Vision 3 * Elective Course 3

* Elective Course 3 ** Thesis 3
Total 9 Total 9

Third Year

First Semester

Course Title CH

* Elective Course 3
** Thesis 3
** Thesis 3
Total 9

$ The only elective course can be taken is Internet of Things Applications 
because it has no pre-requisites.

A.4. Six credit hours per semester for students accepted on the 
second semester

First Year

First Semester Second Semester

Course Title CH Course Title CH

Applied Artificial Intelligence
and Machine Learning

3

Introductory Robotics: Sensing,
Controlling and Actuating

3

Total 6

Second Year

First Semester Second Semester

Course Title CH Course Title CH

Research Methodology 3 Applied Data Science 3
Computer Vision 3 * Elective Course 3

Total 6 Total 6

Third Year

First Semester Second Semester

Course Title CH Course Title CH

* Elective Course 3 * Elective Course 3
** Thesis 3 ** Thesis 3
Total 6 Total 6



Fourth Year

First Semester Second Semester

Course Title CH Course Title CH

** Thesis 3
Total 3



ANNEX 8
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