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Artificial Intelligence Program

Course Specifications
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Fundamentals of Computing and Informatics 0SS
FCIOOI

None
This course introduces fundamental concepts underlying software development, basic algorithms,
basic software engineering principles and programming skills, simple data types, statement
sequencing, input/output, control structures, array and string data structures, functions, testing and
debugging. This course provides basic modeling and problem-solving skills applicable to programming
at the first level. This course will be taught using a structured approach to programming.

Problem Solving and Structured Programming.33S CS1001

None
This course introduces fundamental concepts underlying software development, basic algorithms,
basic software engineering principles and programming skills, simple data types, statement
sequencing, input/output, control structures, array and string data structures, functions, testing and
debugging. This course provides basic modeling and problem-solving skills applicable to programming
at the first level. This course will be taught using a structured approach to programming.

Mathematics 1 0SS MT1001
2 2

This course introduces elementary discrete mathematics for computer science. It emphasizes
mathematical definitions and proofs as well as applicable methods. Topics include introduction to logic,
formal logic notations, methods of proof, induction, well-ordering, sets, functions, sequences,
summations, elements of number theory and cryptography, relations, elementary graph theory,
integer congruence's, asymptotic notations, counting principles, and recursive definition and relations.

Physics of Electronics ass
ITIOOI

None This
course provi raduate students with both a basic and practical understanding of electricity and 'ontcs>



'e, phasis is on applications rather than theory. Consequently there is a strong hands- m subject to
enable students to gain practical experience.

English for Computer Science  OSS UNIOOI
2 2

The course is designed to enable students to acquire technical and professional communication skills.
The focus is on developing students' understanding and use of language in spoken and written
communication. Topics include: using appropriate language in professional writings; conducting
effective interviews; making appropriate grammatical and lexical choices; writing effectively with a
focus on content, form and language. Students engage in both individual and group work to write a
professional resume and business letters, conduct workplace interviews and write a technical
proposal.

Human Rights and Corruption Fitting ORdi -US
UN1003
2
None

History of computing and artificial intelligence. Practice and ethics principles of professional artificial
intelligence. Societal and environmental obligations of the artificial intelligence specialist. Role of
professional organizations. Intellectual property and other laws relevant to artificial intelligence
practice.

Mathematics 2 0SS
MT1002

This course introduces calculus and a discussion of infinite series. It covers the tangent line, limits and
continuity, derivatives, rules of differentiation, higher order derivatives, chain rule, related rates, Role's
and the mean value theorem, critical points, asymptotes, curve sketching, integra Is, Fundamental
theorem, techniques of integration, definite integrals. It also introduces applications to geometry and
science, indeterminate forms, improper integrals, infinite series, geometric series, power series, Taylor
series, and binomial series.

Probability and Statistics ass
MT1102

2 2

Mathematics 1 MT1001
This course introduces an elementary introduction to probability and statistics with applications. Topics
include: basic probability models, conditional probability, contingency table, tree diagram, Bayesian
theorem, random variables, discrete and continuous probability distributions. Also, it covers concepts
and pra e, o ics, data types, measurement level, sampling methods, descriptive statistics, freq pert en
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graphical representations, statistical estimation and testing, confidence inte s, el io and regression
coefficients.

-34-
Object Oriented Programming
CS1002

2

Problem Solvin and Structured Pro rammin CSI 001

This course covers the basic concepts of object-oriented programming and their relationships to the
principles of software. Emphasis is placed on the programming structures of interfaces, classes, objects,
inheritance, and polymorphism and how these structures aid in the development of extensible
software systems. Practical experience is gained in the design, construction, and debugging of systems
in a strongly-typed object oriented language. This course provides the programming skills needed for
developing software in other courses, and provides the context for more advanced modules that deal
with software engineering and project management.

Web Programming
1S1002

CSI 001 Problem Solvin and Structured Pro rammin
This course introduces fundamental concepts modern internet/Web programming and trends with
building simple web pages.
It covers Hyper-Text Markup Language (HTML), Cascading Style Sheets (CSS), JavaScript, PHP Hypertext
Processor, Asynchronous JavaScript and XML (Ajax), and Structured Query Language (SQL).

Digital Logic Circuits
IT1002
2
Physics of Electronics (IT1001)
This course introduce fundamental concepts of Boolean algebra, number systems, and logic gates,

minimization of Boolean functions, designing of combinational and sequential digital circuits, analyzing
synchronous and asynchronous machines

Scientific Technical Writing 03-4.3) 0O0S
4.4b.11 FC1002
2 2

English for Computer Scientists (UNIOOI) "$.R.dha.4.!i
This course introduce writing concepts required to develop and improve the scientific and technical
writing and communication skills in the students of Artificial Intelligence that meet today's



technological society. It covers how to produce clear and effective scientific and technical documents,
enhance the level of technical communication and practices
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Mathematics 2 (MT1002)  :<ibudhiall

Thns class introduces some concepts of mathematics and its applications of Computer Science. It may
linclude introduction to matrix theory, numerical solutions, special functions, and linear algebra

methods relevant to provide solutions to common problems formulated in computer science and |j§
llengineering applications. It may include approximation (interpolation, least squares and statistical

regression), numerical differentiation and integration, solution of both of linear and nonlinear
equations, ordinary differential equations, deterministic and probabilistic approaches, Root finding for
nonlinear equation, boundary value problems, the efficiency and scalability for large scale systems,
stability. Also topics may provide systems of linear equations, vector space, Echelon forms, matrix
algebra, determinants, and inverse matrices, linear transformations, eigenvalue problems, first and [
second order differential equations, Laplace transforms.

cleludi s Data Structure and Algorithms Johall 358
Saddaall =3 Gilaa 3t a1 g il JSla CS2101
& Jkal ol Jaas & o |9 Ol yalas | clel
Object Oriented Programming (€51002) :<-kdkidl|
This course provides fundamental data structures, algorithms, and abstract data types using mix of
programming and theory. Main topics include data structures such as arrays, lists, linked lists, stacks, |
queues, hash tables, heaps, priority queues, graphs, and trees. It introduces algorithms such as those

that are used for list manipulation, graph searches, sorting, searching, and tree traversals. Also, it
introduces analyzing and managing the complexity associated with data structures and their|

| operations.

cleludl s Computer Organization and Architecture JJhall 38
| Baaiasll= 3 aaad) 4 jlara 3 puliid 1T2001
GJ\-.‘-?‘ Uead 9 Jaza e (e S 2 CJ\_)..'a\.\.n wile L

Digital Logic Circuits (IT1002) :tiiall

Thls course introduces students to the organization and architecture of ¢ computer systems, It covers
pprmcnples of computer architecture, performance measurements, pipelining, multiprocessor design
issues, and advanced memory and storage systems architecture.

lolull s Logic Programming SRl 38
-\--Ai =3 AW YY) g Aiidaial) Apa yll Al2001
bl T 2 Uana - o |9 il pataa | clels

|

Probability and Statistics (MT1102) & Problem Solving and Structured Programming (€S1001): shallaial) [l

This course aims to formalize students with the logic programming paradigm, its programming
techniques and applications, It provudes students with applications of mathematical logic tolff
computer science Zimpléfentation of declarative concepts, first order logic principles, and
programming in j0gie§. Ji.emables\students to formalize logical natural language senesces and
convert it to logjcal m tlEie Alsp; § allows students to apply reasoning procedures for several

&) =

e
‘/I s

‘ -ah}h!l,uh.wnus
e Tefe 2L T o L

[
|
‘ l




(9) a.d.se

10 ic lan ua es. Prolo ma be teachin as a 10 ic ro rammin lan ua e in this course.
Fundamentals of Computer Networks

IT2101

1 2 e.Jiy..:al.3-Q

Digital Logic circuits (IT1002)

This course introduces principles and current trends in computer networks. The ISO-OSI Reference
Model will be used as the framework with the course progressing through the physical, data link,
network, transport, session, and presentation layers

Operating Systems
CS2202

2

Computer Organization and Architecture (1T2003) -
This course gives an introduction to computer systems as they are relevant to application programmers
today, with an emphasis on operating systems principles. Mainly, this course covers many of the
concepts related to most of the real existed Operating Systems. Topics include operating systems
design, system call interfaces, hand-held devices, system level 1/O, processes, Inter-Process
Communication (IPC), threads, CPU scheduling, process synchronization, deadlock, and memory and
file management.

Advanced Object Oriented Programming
CS1004
2

Object Oriented Programming (CS1002) :
This course introduces the student to a broad range of heuristics for solving problems in a range of
settings. It emphasis on problem-solving techniques that aid programmers and computer scientists.
Heuristics for solving problems, generating potential solutions to "real-life" problems encountered in
the profession. Design and implementation of object-oriented graphical user interfaces (GUI) and
twodimensional computer graphics systems. Implementation methodologies including callbacks,
handlers, event listeners, design patterns, layout managers, and architectural models.

Fundamentals of Database Systems
1S2102

2 J,ad 2 2

Data Structures and Algorithms (CS2101)

This course provides comprehensive concepts of database management systems for applications.
Some of the topics covered are concept of databases, files, file organization, file structures, transaction

“41-



management and processing, storage management, models and architectures, database
architecturpan . deling, relational model, indexing, entity relationship modeling, data normalization,
an par.alled'& ocessing and architecture.
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Mathematics 3 (MT2003) - Data Structures and Algorithms (€52101)  :=bdiaidi
This course provides the mathematical foundations and programming of computer graphics applied to
fundamental algorithms for clipping, scan conversion, affine and convex linear transformations,
projections, viewing, structuring, and modeling. Also, it covers hardware and software techniques for
the displaying of graphical information, 2D and 3D geometry and transformations, clipping and
windowing, software systems, Interactive graphics, shading, hidden surface elimination, perspective
depth, modeling and realism.

clelud) e Advanced Computer Networks Johall 38
Sadiaall = 3 Aadiiall Caulall Gl 1T2102
bl 2 | et 2 Jasra - as |2 Gl palaa [ Glelu

Introduction to Computer Networks (1T2101 ):<ballaiall
This course covers advanced topics in computer networks including current hot research topics that
are not covered in an introductory networking course. Such as; network architecture, protocols and
systems, fragmentation, Internet Congestion Control, Internet QoS: Integrated Service, Differentiated
service

el e Foundations of Artificial Intelligence Al 458
Sadiaall =3 SlibaY) S Gl Al12002
skl 2 | Jed 2 Jara % auls | Cpalas | Clele

Logic Programming (A12001) <l
This course provides basic introduction to build intelligent computer systems. It covers introduction to
the areas of problem solving, intelligent agents, search techniques, game playing, knowledge
representation, symbolic representations of knowledge, programming languages for Artificial
Intelligence (Al), games, knowledge-based systems, Automated reasoning, learning methods, planning
techniques, reactive systems, artificial neural networks. Also, it briefly presents some Al subareas such
as: expert system, machine learning, neural networks and natural Ianguage processing.
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.3.s8 Research Ethics and Methodology
FC3002

2 (_L-aA 2

Social, Ethical, & Professional Issues

This course provides students research ethics and a broad understanding of research methodology,
including theory of science, and qualitative and quantitative methods and gives them research
literature and for developing a research proposal for projects. Some topics include theory of science,
research problems, problem definition, literature search and review, and research strategies in special
needs qualitative and quantitative research designs, methods, instruments, data analysis and
presentation, research ethics, principles and techniques of statistical analysis, and conceptualizing and
conducting a research proposal.

Software Engineering
CS3301

2
Operating Systems

This course provides a general introduction to software engineering such as project management,
ethical and social, essential software development life cycle including software specification, design,
implementation, validation, verification and documentation. It introduces concepts such as software
processes, agile methods, and formalisms, case studies and tools to assist in software development
including common design patterns and UML notation. Project management and professional software
engineering practice will also be covered.

Analysis and Design of Al Algorithms Jos
ABOOI

2
Foundations of Artificial Intelligence

This course emphasizes the understanding of data structures and algorithms used in Al from
an analytical perspective more than from an implementation standpoint. It covers different
methods to construct Al algorithms using fundamental strategies such as: divide and conquer,
recursion, greedy, and dynamic programming. Also, it covers methods of analyzing algorithms
mathematically for correctness and efficiency (i.e., running time and space used) such as
recursion tree, Master's theory, and iteration method. The course starts with definitions of
algorithmic efficiency, discusses powerful paradigms for algorithm design, analysis tools and
techniques for algorithms, strategies of designing algorithms, graph theory, defining the
theory of NP-completeness as a means to understand intractable problems. Also, this course
synthesizes efficient algorithms in common computer design situations and fields such as
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sorting and searching lower bounds, minimum spanning tress, shortest path and flows in
networks, and artificial intelligence (especially in natural language processing).
Fundamentals of Human Computer Interaction

ABIOI

Computer Graphics and Animation (A12102)

This course presents Human Computer Interaction (HCI) concepts, theory, components, tools and
practice. It introduces an overview of human information processing subsystems such as perception,
memory, attention, interaction theory, metaphors, and problem solving. It covers principles and
guidelines for designing and developing useful and effective interfaces for user interaction,
requirements, specifying and prototyping, Conceptual models and metaphors, cognitive architecture,
graphical user interfaces architectures and APls, common interface design mistakes, usability
specifications, evaluation and testing.

Machine Learning
A13201

Foundations of Artificial Intelligence (A12002)

This course introduces machine learning with focusing on many concepts, techniques, and algorithms
that are involved in it. It begins with traditional topics such as classification and linear regression and
ending up with more recent topics such as boosting, support vector machines, hidden Markov models,
and Bayesian networks. It covers fundamentals of representing uncertainty, learning from data,
supervised learning, ensemble methods, unsupervised learning, structured models, learning theory
and reinforcement learning, design and analysis of machine perception systems, design and
implementation of a technical project applied to real-world datasets (e.g. images, text, ....).

Deep Learning 0SS
A13202

Machine Learning (A13201)

This course covers advanced concepts in Machine Learning and Deep Learning. Models (multi-layer
perceptrons, convolutional neural networks, recurrent neural networks, long short-term memory
networks, memory networks), learning algorithms (backpropagation, stochastic sub-gradient descent,
dropout), connections to structured predictions (Boltzmann machines, "unrolled" belief propagation),
and applications to perception and Artificial Intelligence (Al) problems (image classification, detection,
and segmentation; image captioning, visual question answering, automatic game playing, forecasting
, hatural language processing, recommendation systems, ...). Students will be able to apply some
critical software tools for modern deep learning such as TensorFlow.

Natural Language Processing 0SS

A13402

Machine Learning

This course covers general basic topics in natural language processing (NLP), including word and
sentence tokenization syntax analysis, parsing. Underlying theory from probability, statistics, and
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machine learni t at rucial for the field. Fundamental algorithms like n-gram language modeling, nae rid
xent classifiers, sequence models like Hidden Markov Models,
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probablllstlc dependency and constituent parsing, and vector-space models of meaning. Synthesize

recent research in Arabic linguistics, and NLP with the aim of introducing students to theoretical and |

computational models of language. Familiarize students with the most important algorithms and data
3 {structures that are commonly used to solve many Arabic NLP problems.

|

Glelud) s Big Data Analytics Al 3 g8
Saadinali=3 paad) 3 s Uil Julas AI13502
) 1 | Jai | | dee | - | s |2 | &lyalaa | Cilela
Analysis and Design of Al Algorithms (A13001 ) =iliaiall
This course focuses introducing Data-Intensive Computing (DISC) by providing an overview of data(§
science and analysis and extracting information from large and dynamic data. It explores how HPC
provides the power that has driven their adoption, DISC and its enabling systems architectures such as|
|MapReduce, cloud computing and storage. It focuses on system architecture, middleware and building |
I blocks, programming models, algorithmic design, and application development.

| Cleludl s Pattern Recognition JAall 258
fadiaall = 3 Jalaiyl e il Al3301
g | 2 | da ] [Ldea ] = ] cidd 2 _ [sbeshea] hot
Data Structures and Algorithms (C52101)  :=ldixdl
This course covers the methodologies, technologies, and algorithms of statistical pattern recognition
from a variety of perspectives. Pattern recognition techniques are used to design automated systems
that improve their own performance through experience. Topics including Bayesian Decision Theory,
Estimation Theory, Linear Discrimination Functions, Nonparametric Techniques, Support Vector
Machines, Neural Networks, Decision Trees, and Clustering Algorithms etc. will be presented.

Computer Vision 2l 358

caatadly Ay 1 Al3302

2 [dai| 2 | dee | - ] i |2 [Sosbas | el
Pattern Recognition (A13301) ...uhd\
Thls course aims to introduces the students to computer vision algorithms and applications including|
| | fundamentals of i image formation and models, camera imaging geometry, segmentation and grouping,
feature detection and matching, stereo, motion estimation and tracking, image features, image
i classification and scene understanding, multiple view geometry, recognition and learning, object

instance and category recognition in images, optical flow, and video processing.




clelull e Computer and Information Security Sl 458
Saadaall = 3 il gleall g ilaadald) Gal 1T4101
b 1| Jwi | | dee | - | i ]2 [ el
Advanced Computer Networks (1T2102) :=bilkisl)
This course introduces fundamental problems, principles, techniques, and algorithms of computer and
network security with studying attacks on computer systems, network, and the Web. It presents how
those attacks work and how to prevent and detect them. Topics include basic concepts and aspects of
security, software security: vulnerabilities, attacks, and countermeasures, Web security:

vulnerabilities, attacks, and countermeasures, and smartphone security. Other topics related tolff
[

privacy, cryptography and encryption may be covered.

cleludl s Al Software Design and Testing P ET |
Baaisall = 3 Slilayl plSH) Cilia B3 3 apansi Al4001 |
5 k] 1 [ dai | 2 | dae | - ]| G |2 [ palas | lelu |
Analysis and Design of Al Algorithms (A13001) <l

This course focuses of this course will be on introducing software metrics, quality planning and quality [§
control, inspections and formal technical reviews, black-box and white-box testing, problem analysis
and reporting techniques, verification and validation techniques, process and product quality

assessment, process measurement, and software quality assurance standards.

5l g a4y R 4
|

Artificial Intelligence for Internet of Things Jhall 358

I RLA A gi ekl plsdll A14502
o 21051 5 [ o= | - o]z Joas]| e
\ Analysis and Design of Al Algorithms (A13001) & BIG Data Analytics (A13502) :=ilkiall
| The course aim is to develop smart connected applications using artificial intelligence algorithms and
techniques that are deployed within actual applications in different environments being used in
lindustry today. Topics include fundamentals of loT architecture and networking, cloud computing,
lsmart objects (as embodied by Internet of Things devices), mobile devices (smartphones, tablets),
| wearables (smartwatches, fitness trackers), smart home, building energy, self-driving vehicles, web
technolo_g_ies, and cloud services and infrastructure.

el aae Blockchain Technology
daadinall = 3 JiSY) JaDhas 4305

ool |20 7 [ o= | - [o]z  Jooe

BIG Data Analytics (A13502) :<hlkia

This course provides a broad overview of the essential concepts of blockchain technology. Initially the
Bitcoin protocol and the Ethereum protocol will be explored to lay the foundation necessary for|
developing applications and programming. Students will be equipped with the knowledge and the
underlying algorithms needed. Content includes the hashing and cryptography foundations
indispensable to blockchain programming. Hands-on activities that help students to understand the
workings of a blockchain, its transactions, blocks and mining.
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Web and Mobile Application Development
IT4801

Advance Object oriented programming
This course introduces students to important concepts and aspects in mobile application development
and web applications, including Ul design, data persistence, multimedia support, sensor management,
multithreading, debug and test, and application publishing. General principles of mobile app and web
development discussed.

Mobile Networks 0SS
IT4802

Advanced Computer Networks (IT2102)

This course is offered for those who are interested in understanding and building systems support
mechanisms for mobile computing systems including client-server web/database/file systems, and
mobile ad hoc and sensor networks for achieving the goal of anytime, anywhere computing in wireless
mobile environments. The technologies involved to realize such a system will be covered and the
fundamental concepts of mobile computing are introduced. These include mobility and service
management, data management, routing in mobile ad hoc and sensor networks, and security issues
for mobile systems.

High Performance Computing Architectures JOS
IT4803

Computer Organization and Architecture (1T2001)
In this course, explore the need for and the design of high-performance computing (HPC) systems. HPC
is all about performance and cost-performance ratios. HPC is a compelling vision for how computation
can seamlessly scale from a single processor to virtually limitless computing power. Parallel processing
has become a critical component of the computing technology today, and is likely to have as much
impact over the next generation of computing as microprocessors have had over the past 20 years.
These operations can be at several levels: program, procedure, instruction levels and even inside the
instruction. The four legs of HPC: (1) the parallel computational models, (2) the architectural support
for these models, (3) the programming paradigms, and (4) the performance metrics and evaluation
methodologies for these parallel systems will be explored. Specifically, student will study parallel
models of computation such as multiprocessing, multi-computing, dataflow, demand-driven
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computation, systolic array processing, multithreading, simultaneous multithreading, and cluster
computing and their architectural and software support. Performance evaluation tools and metrics for
evaluating these systems will also be studied.
Medical Informatics Applications JOS
IT4804

Pattern Recognition (A13301) & Machine Learning (A13201)

This course will give the students in-depth understanding of Medical Informatics (Ml), its goals,
standards, applications, and uses in demanding clinical environment. This course will enable the student
to identify and solve Ml problems in the best possible ways; build, run and optimize complex healthcare
processes; do Ml research. Therefore, this course is about: processing clinical data with information
science and tools; improving healthcare; doing professional Ml projects and applications

Computer Animation and Modeling 03s
CS4801

Computer Graphics and Animation (A12102)
The course introduces students to basic concepts of computer 3D graphics modeling and animation.
The course focuses on modeling 3D characters, and virtual environments using geometry, materials
and effects. Students will learn about 3D modeling, animation and rendering.

Agile Software Development ass
CS4802

Software Engineering (CS3301)
The course introduces the rationale for agile software development methods, manifesto, and the
differences between it and plan-driven development. It covers the key practices in extreme
programming, the Scrum approach to agile project management, and the different issues and
problems of scaling agile development methods to the development of large software systems.

Interactive Virtual Environments
CS4803

Fundamentals of Human Com uter Interaction A13101 & Com uter Gra hics and Animation A12102
This class introduces the technology and techniques used in virtual environments (virtual reality) with
given practical experience with the hardware and software used to create virtual environments
applications. It covers related concepts, methods, and technologies such as augmented reality and
mixed reality. Topics include 3D input/output technology, 3D user interface design, and applications.
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Parallel and Distributed Algorithms cs4804

Analysis and Design of Al Algorithms (A13001) : Corequisite
This course provides an overview to the computational aspects of parallel and distributed algorithms
and their complexity. It introduces some of important parallel computing models that capture the
essence of existing and proposed types of synchronous and asynchronous parallel computers.It also
covers typical models for distributed computing. In addition to, it may cover some typical algorithms
for some of those models that are selected from different areas such as parallel sorting, parallel matrix
operation, nization, communication, numerical problems, and computational geometry.

52

Cloud Computing
CS4805

Analysis and Design of Al Algorithms (A13001)
This is an introductory cloud computing course as Cloud has become a de facto computing
infrastructure in many business and research organizations, and has been being used to deliver various
user-facing, business, and scientific applications to end users. This course presents the underlying
technologies and concepts that create the current cloud computing and infrastructure, and obtain
hands-on experience in designing and implementing modern cloud applications.

Project Management -10S
1S4801

Software Engineering (CS3301)
This course will introduce students to the salient issues surrounding the management of the IS
function in organizations. They will learn the primary challenges facing the modem IS organization
and some approaches to meeting these challenges.

Digital Marketing -10S
1S4802

Software Engineering (CS3301)
The course introduces digital marketing concepts, strategy, formulation, and implementation. It covers
digital channels and platforms, online and paid search advertising, and participating in social media,
online listening and monitoring, search engine optimization, and evaluating digital marketing
strategies and plans.

Geographic Information System and Remote Sensing 044.310'S
1S4803
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Computer Graphics and Animation (A12102) & Introduction to Database Systems (152102)

This course provides an introduction to concepts, components and organization of data in a GIS; basic
concepts of remote sensing and Global Positioning System (GPS); digital maps and computer systems,
models for geographic and spatial patterns. It presents how a GIS can be utilized and future trends for
this relatively new technology with working on selected cases of GIS application in different disciplines.

Enterprise Architecture ass

154804 u-91-4.3
2

Introduction to Database Systems (1S2102) :'.GUlk.d)
This course provides concepts of both enterprise and architectural thinking. It includes software to
technology to soluti —a ecture cpntinuum, role of EA in business and IT alignment, business
architecture and epabiliie els, architectural styles, techniques for capturing and documenting
architectures, vo onitoring of enterprise. Topics may include: EA Principles and
Methodolo ies o es in Ensurin Successful EA De 10 ment EA Frameworks and Tools
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Artificial Intelligence Applications in Medical Informatics  .3ss
A14801
Computer Vision (A13302) - Machine Learning (A13201)
This course covers how to develop and deploy Al to build efficient intelligent medical and health

systems that are needed to tackle real-world medical problems (e.g. diseases identification, early
detection and diagnosis, drug-drug and drug-disease interaction, etc.). It presents efficient
mechanisms and techniques that enable Al systems to generate clinical meaningful results of different
disease types. Some topics cover data types that have be analyzed by Al systems, clinical reasoning,
computational models for Clinical decision making, NLP & biomedical texts, information retrieval in
health informatics, mobile health systems, machine learning in medical imaging.

Real-Time Software and Systems JOS
A14802
2
Analysis and Design of Al Algorithms (A13001) & Software Engineering

This course provides a comprehensive view of real-time systems with theory, techniques and methods
for the practitioner. After successfully completing this course, the student will be able to identify and
understand timing issues in system development and propose approaches or solutions to address basic
problems in real-time computing. It is the goal of this course to motivate and prepare students to

pursue more in-depth study of specific problems in real-time computing and systems development.

Robotics Algorithms 044.3) JOS
A14803

Computer Vision (A13502) - Analysis and Design of Al Algorithms
This course introduces the student to a broad range of heuristics for solving problems in a range of
settings. It emphasis on problem-solving techniques that aid programmers and computer scientists.
Heuristics for solving problems, generating potential solutions to "real-life" problems encountered in
the profession. Design and implementation of object-oriented graphical user interfaces (GUI) and
twodimensional computer graphics systems. Implementation methodologies including callbacks,
handlers, event listeners, design patterns, layout managers, and architectural models.

Autonomous Mobile Robots
A14804

Analysis and Design of Al Algorithms (A13001) & Computer Vision (A13502)

This course introduces fundamentals of algorithms needed for the development of autonomous mobile
robot. It covers environment, locomotion, kinematics, mobile control, perception, localization,
probabilistic map based localization, mapping, and Robot Operating System (ROS) software for robot
application development in complex environments. Topics may include ° control architectures,
autonomy, mobile robot subsystems, autonomous vehicles, loW level motion control, sensors and
perception, biological foundations of reactive paradigm, navigation, mapping, fast and graph SLAM,
outdoor motion plannin nd control, Graph based Path and motion planning indoor and outdoor,
Humanoid robots an allenge, and Swarm Robotics.
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Human-Robot Interaction
A14805

Machine Learning
(A13201) & Fundamentals of Human Computer Interaction



This course introduces the concepts, theory, challenges, and applications of affective computing and
computational models of social intelligence for a robot to enable them to interact with a human to
naturally and intuitively. It covers emotion recognition, selecting and using sensors for data collection,
building an automatic emotion recognition system using machine learning and available sensing
technology. This course will have special emphasis on human-robot interaction design as it applies to
robots to have a capability of socially interacting with humans.

Robotic Control Theory and Systems
A14806
2

Machine Learning (A13201) & Fundamentals of Human Computer Interaction (A13101)
This course provides an introduction for solving control problems in robotics and autonomous systems
from a practitioner's point of view. It focuses on control loops, feedback problems and stability analysis,
and control of systems with multiple inputs and outputs including control performance and
optimization, sensitivity and robustness in feedback systems. Also, it introduces synthesis of controllers
through optimization.

Advanced Selected Topics in Smart Systems
A14807

Machine Learning (A13201) & Fundamentals of Human Computer Interaction (A13101)
This course provides in-depth study of field of Robotics, Control and Smart Systems.

Artificial Intelligence Simulation and Modeling ass
11=3 A14808
2

Computer Graphics and Animation ( A12102)- Analysis and Design of Al Algorithms

This course introduces an overview of computer simulation and modeling of systems especially those
related to artificial intelligence using theories, mathematical methods, and practices. A range of case
studies are examined, both in the lectures and tutorial exercises. It focuses on building/using graphical
representation/visualization tools to view and control of artificial intelligence and multi-agent systems
outputs, simulations, and their results. Topics include concepts of modeling; model development, life
cycle of a simulation study, and input and output data analysis; world views and time _control;
randomness Including random number and variate generation and reduction; dynamical, finite state,
and complex model simulations; converting to parallel and distributed simulations; credibility
assessment of simulation results; probability and statistics for simulations and analysis; and simulation
languages, heterogeneous modeling, and verification & validation. Modeling paradigms such as
simulation, queuing theory, stochastic process algebras and stochastic Petri nets could be used.
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Advanced Topics in Natural Language Processing
A14809

Natural Language Processing (A13402)
This course provides ways of designing, programming, and analyzing artificial intelligence methods and
algorithms appropriate to design games. It covers programming autonomous movement, path finding,
designing and implementing decision making and coordinating action based on finite states, fuzzy sets,
goal oriented behavior, Markov sets, and tactical and strategic Al, learning, and game playing. Students
are expected to implement a variety of Al and machine learning techniques for modern games.

Games Theory
A14810

Anal sis and Desi n of Al Algorithms (A13001) - Computer Graphics and Animation (A12102)
This course introduces game theory, strategic thinking, and analytical tools that model the interactions
of decision-makers. It covers sequential and repeated games, games of incomplete information
(Bayesian games), contest modeling, dominance, backward induction, Nash equilibrium, evolutionary
stability, commitment, credibility, asymmetric information, adverse selection, and signaling with
presenting many examples in real life problems.

Artificial Intelligence for Games Programming a+.44£A14811
2

Analysis and Design of Al Algorithms (A13001) - Computer Graphics and Animation (A12102)

This course provides ways of designing, programming, and analyzing artificial intelligence methods and
algorithms appropriate to design games. It provides fundamental concepts in the development of
modern 2-D and 3-D real-time interactive computer video games. It covers programming autonomous
movement, path finding, designing and implementing decision making and coordinating action based
on finite states, fuzzy sets, goal oriented behavior, Markov sets, and tactical and strategic Al, learning,
and game playing. Students are expected to implement a variety of artificial intelligence and machine
learning techniques for modern computer games.

Knowledge Representation and the Semantic Web 0SS
A14812

BIG Data Analytics (A13502)— Introduction to Database Systems (152102) -
Knowledge representation and ontologies are important to the development of the next generation
Web. It provides basic introduction for creating the semantic net for allowing machines to understand
the meaning of information on WWW. It mainly provides knowledge modeling concepts such as
metadata, ontologies, description logics, rules and provenance. It employs knowledge representation
tools in the framework of the semantic web. Topics include representing and processing knowledge:
first-order logic, ontologies, semantic networks, production rule systems, Bayesian networks,
introduction to different knowledge representation and the semantic web, web ontology language,




description logics syn tics, and reasoning problems, developing and evaluating ontologies algorithms,
and so e.applicat evelopment using ontology API.
Urban and Intelligent Computing JOS

A14813
2

Machine Learning (A13201) & Geographic Information System and Remote Sensing
This course is an introduction to the concept of urban computing with discussing its general framework,
applications categorization, data resources, its related ethical issues and challenges from the
perspective of computer sciences. Then it introduces the emerging field of using Al, Computer Science,
and IT in Urban Computing for the analysis, acquisition, management, integrating, planning, modeling
and usability of big and heterogeneous large scale data generated by a diversity of sources in urban
spaces that help in creating smart city.

Selected Topics in Artificial Intelligence
A14814

Analysis and Design of Al Algorithms (A13001)
This course provides in-depth study of the principal areas of artificial intelligence programming and
techniques, problem-solving and algorithms, and applications.

Knowledge Base and Expert systems ass
A14815

Foundations of Artificial Intelligence (A12002)

This course provides an overview of existing representational frameworks that are developed within
Al, including their key concepts and inference methods and how they could be applied to build artificial
intelligence systems (we focus on this course in building an expert system). Topics include Knowledge
representations and mappings, approaches and issues (e.g. predicate logic, fuzzy logic, week and
strong slot and filler structures), knowledge acquisition, the frame problem, symbolic reasoning under
uncertainty (non-monotonic reasoning, augmenting a problem Solver), statistical reasoning, building
knowledge-based systems, Semantic web and knowledge-based ontologies. Also, it covers types of
applications and architectures of expert systems, relationships of expert systems to Al and to
knowledge-based systems, inference engine and types, generation of explanations, and dealing with
uncertainties.

a.tg Biocomputing
A14816

Machine Learning (A13201) - Analysis and Design of Al Algorithms (A13001)
This course aims to introduce the students to artificial neural networks, and evolutionary optimization
algorithms and its real life applications. It provides an overview of algorithms that can be used for
autonomous design and adaptation of intelligent systems. Topics covered will include artificial neural
networks, meta-heuristics and optimization based on bio-inspired evolutionary algorithms; genetic
algorithms, and recent algorithms and applications for evolutionary optimization.
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Introduction

In the light of continuous application of computer science and information
technology in all areas of life, and their significant impact on the societies
development and people's lives, Mansoura University, represented by the
Faculty of Computers and Information has a clear vision of improving their
academic programs by preparing distinguished generation of students to meet
the needs of local and global labor market. Also, Faculty of Computers and
Information seeks to update its academic programs according to the
government strategy to enrich the Egyptian life and find practical smart
solutions to overcome all Egyptian challenges through technology.

Inspired by the modern Computer Science, Information Technology, and
Information System courses that are taught in the universities all over the
world, Faculty of Computers and Information has prepared a specialized
graduate program in Artificial Intelligence that aims to graduate students able
to excel in the specialized field locally and globally. The Artificial
Intelligence, Al, program plays a key role in providing innovative solutions
to broad public-health, industry, and agriculture problems. Also, Al improves
the citizen's environment and their life quality by introducing the concept of
smart cities and smart applications that will become a part of their daily life.

Faculty of Computers and Information has considered the highly academic
educational standards in preparing the Al program. Also, it has a long term
plan of keeping this program updated according to the needs of labor market
in Egypt and all over the globe.
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Program Mission
Artificial Intelligence, Al, is a new specialized academic program that
graduates distinguished students and researchers able to excel in the Al field
locally and globally. Also, they will able to develop innovative solutions to

help the Egyptian community in all technology sectors, conduct outstanding
practical research and compete in the labor market.

Program Vision
Acrtificial Intelligence program, Al, seek to become one of the leading Al
programs on the national and regional levels. This can be achieved through
preparing graduate students to meet the needs of local and global labor
market, to participate in developing the Egyptian society and provide smart
solutions to the community problems through Al applications.

Program Obiectives
The Al program aims to prepare distinguished graduates with the highest
level of scientific and practical skills in the field of artificial intelligence and
its applications with the ability to:

1. Design and implement appropriate technological solutions to modern
scientific problems related to the field of specialization.

2. Compete locally, regionally and internationally for the labor market in
this field.

3. Commitment to the professional ethics during the practice in the field of
specialization.

4. Use of Al basics and computer science applications to develop innovative
solutions to enrich the life of Egyptian community.

5. Participate in the development of science and technology through

scientific research and innovative designs  _ in the field of
specialization.




6. Work witli ialized scientific and
technological team and have the hig "4 ativity.
ommitment and creativity.
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