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HU111: Technical Report Writing
Prerequisite: None

The basic rudiments of report writing — the rationale for report writing — the
structure of reports and such details as physical appearance and linguistic style —
writing reports.

HU112: Ethics and Professionalism
Prerequisite: None

Critical examination of ethical problems associated with computer science and
engineering — legal and quasi-legal (i.e. policy and regulative) issues — Process of
ethical decision-making — Privacy and confidentiality — Computer crime —
Professional codes and responsibilities — Software piracy — Impact of computers on
society.

HU124: Critical Thinking
Prerequisite: None

Determine the position of critical thinking among the forms of human thinking and
its different levels and patterns — Know what critical thinking is and its different
skills — Discover common mistakes in thinking — Set the criteria for critical thinking
— Discriminate between correct and incorrect thinking patterns — Apply critical
thinking skills in different life situations — Apply critical and logical thinking in
solving problems and making various decisions — Identify the validity of the
arguments, and their strengths and weaknesses — Detect logical fallacies in thinking
— Apply critical reading skills on what he reads in various fields — Apply critical
thinking skills on what he receives from news and opinions via various mass media
— Determine the nature of propaganda and media methods — Apply critical thinking
skills to confront the media.
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HU113: Creative Thinking and Communication SkKills
Prerequisite: None

Meta-cognition (thinking about thinking) — Edward do Bono's CoRT (cognitive
research trust) program of learning thinking — Vertical and lateral thinking
approaches — Creative thinking tools like Brainstorming, Tony Buzan's Mind
mapping and Edward do Bono's Six Thinking hats.

Theories of communication — How to translate theories into complete strategies to
communicate with diverse audience — Written Communications: Memoranda,

Letters, Executive summaries, Business and research reports — Oral
Communications: Listening, Presentation skills, Interviewing, Conducting
meetings, Interpersonal communication — Negotiation — Intercultural

communication — Importance of communication in team building.

HU121: Fundamentals of Economics
Prerequisite: None

Concept of economics — the economic problem — Theory of demand including:
utility theory — theory of production — theory of cost — theory of firm including:
pricing theory — Economics of education — Economics of science and technology —
Economics of automation including: computerization.

DS251: Fundamentals of Management
Prerequisite: Passing 30 Credit Hours

History of Management — planning, fundamentals of planning — making decisions
— strategic planning — plans and planning tools — Organizing and managing human
resources — Influencing — leadership — controlling — Production management and
control — Quality management — Management of service industries — accounting for
risk — and economic analysis.

HU123 Marketing and Sales
Prerequisite: None

Define marketing — Marketing process — Market analysis: customer base;
competition — Best practices and lessons learned — Business research and
forecasting tools and techniques — Trend analysis: economics; social; political;
environmental; technology — Technology assessment practices and techniques —
Presentation skills; Sales and advertising practices — Customer satisfaction

YA




strategies — Marketing and branding techniques — Product portfolio analysis —
Global trade and international operations — Pricing strategies — Managing marketing
through: customer relationships — social responsibility — marketing ethics — E-
Commerce Application and Implementation through Business Models and
Technology Essentials.

HU114: Fundamentals of Psychology
Prerequisite: None

Research methods — social and emotional development — neurobiological
foundations of behavior — learning — memory — personality — stress and its effect
on well-being — abnormal behavior and pathology, and social psychology —
Abnormal behavior. General principles of psychology as they are applied to work —
relationships and self. Includes perception, learning, development — motivation —
emotion — therapy — communication — attitudes.

HU115: Fundamentals of Sociology
Prerequisite: None

Basic concepts — Basic examination of major theoretical perspectives — Structural
functionalism — Symbolic interactionism — conflict theory — Types of Society:
Tribal, agrarian, industrial, Post-industrial — Culture — Social networks — Social
institutions — Deviance — Education — Religion — Race and ethnicity — Social class
— Socialization — Gender identity — Social construction of the family — Community
— Health — Social processes — Social change — Social Problems — Social
demography.

HU116 Comparative Politics
Prerequisite: None

Central concepts and methods in comparative studies — Political development and
democratization — revolution — political culture — Comparison of different countries
with respect to the founding principles of: Political system — Electoral system —
Parities — Interest organizations — Parliament — Government — Public administration
— Policy processes — Political economy. Internationalization.

HU117 Human Rights
Prerequisite: None

Definition of human rights — historical development of the concept of human rights
— culture relativism versus universally accepted human rights standards — various
human rights: personal, political, civil, social, economical ...etc. — covering human
rights within official international organizations — influence of business and global

AR




economic restructuring on human rights — monitoring human rights — human rights
violations.

HU225: Entrepreneurship
Prerequisite: Critical Thinking

Understand the meaning of Entrepreneurship, its importance to the Entrepreneur
and to the economy — Know the importance of an entrepreneurial idea, the means
and sources of generate this idea — Identify the characteristics, aptitudes, and
qualifications of effective Entrepreneur — Identify different areas and fields that
Entrepreneur can choose among them to start his project — Prepare a feasibility
study for the project — Formulate a strategic/business plan for the project — Manage
the project professionally — Know the organizations that support and incubate the
entrepreneurial projects.

HU118 Selected Topics in Humanities
Prerequisite: None

This course aims at introducing students to interesting topics in humanities that need
to be identified in a responsive manner to current time.
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MA111: Math-1
Prerequisite: None

Functions — Limits and Continuity — Definition of the derivative —Higher order
derivatives — the chain rule — differentials — implicit differentiation — parametric
differentiation — nth derivative of a function and Leibentiz theorem. Roll's theorem
and the mean value theorem — Taylor and Maclaurin series — Indeterminate forms
and L Hopital rule. Maximum and minimum values — curve sketching. Anti-
derivative and Standard Integration Integral. Analytic Geometry: straight line —
Conic Sections — Solid geometry.




MAZ112: Discrete Mathematics
Prerequisite: Math-1

Foundations of discrete mathematics as they apply to computer science — focusing
on providing a solid theoretical foundation for further work. Topics include
functions — relations — sets — simple proof techniques — Boolean algebra —
propositional logic — digital logic — elementary number theory — fundamentals of
counting.

MA113: Math-2
Prerequisite: Math-1

Techniques of integration- Definite integrals—the fundamental theorem of calculus
— improper Integrals - Area between curves — solids of revolution — arc length —
surface areas of revolution. Partial Differentiation. First Order Differential
Equations — Second and Higher Order Linear Ordinary Differential Equations.
Multiple Integrals. — Line and surface integral. Sequences and Infinite Series: Tests
of convergence and divergence — Alternating series — Power Series.

MA214: Math-3
Prerequisite: Math-2

Matrices: Properties and Algebraic operations — Solution of linear systems of
equations — Eigen-value problem: Model matrix and similarity — Cayley-Hamilton
theorem and its applications. Harmonic analysis: Real and Complex Fourier Series
— Half range and Quarter range expansions. Fourier Integral Transform. Laplace
and Inverse Laplace Transforms: Properties and Applications.

IT111: Electronics
Prerequisite: None

Basic electrical circuits — Columb’s law — Gauss law — Capacitors — Resistors —
Inductors — Kirchhoff’s law — Basic circuit theory and circuit analysis —
Fundamentals of three phase circuits and transformers — Fundamentals of
semiconductor devices — P-N Junction diode — Bipolar junction and field effect
transistors structures — Semiconductor devices and circuits — Fundamentals of filters
— Power supply and Rectification — Amplifiers — Integrated Circuits and VLSI.

)




ST121 Probability and Statistics - 1
Prerequisite: Math-1

Define statistics (types of data — types of statistics — population versus sample-
Measurement’s levels) — Describing Data (Frequency tables — Graphic Presentation
— Numerical Measures — Displaying and Exploring Data) — Survey of Probability
Concept (Rules of probability — Conditional probability- Total Probability Theory
and Bays Rule) — Random Variables and its probability distribution with some
properties — Discrete probability distribution (Binomial — Poisson — Negative
Binomial — Geometric- Hyper geometric) — Continuous Probability distribution
(Normal — Exponential).

ST222: Probability and Statistics-2
Prerequisites: Probability and Statistics-1

Sampling Distribution (distribution of mean) — Central limit theorem — Concept of
estimation theory — Point estimation — some properties (maximum likelihood
method — Moment method) — Interval estimation (population mean and variance —
two population mean and variance) — concept of testing hypothesis (population
mean and variance — two population mean and variance) — chi-square test —
Introduction to Correlation and Regression.
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CS111: Fundamentals of Computer Science
Prerequisite: None

Introduction to computer and information systems — Types of computers —
Computer hardware and software components — Data representation and number
systems — Introduction to networking — Introduction to internet — Algorithm
development — algorithm representation — flowcharts — stepwise refinement —
problem solving methods and tools.

CS112: Structured Programming
Prerequisite: Fundamentals of Computer Science

Structured program development: problem solving decision structure — repetition
structures — Top-down and stepwise refinement — Subprograms: Procedures and
functions — Structured data types: one/two dimension arrays — strings — Dynamic
data structures (pointers) — Recursion.
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CS213: Object Oriented Programming
Prerequisite: Structured Programming

Concepts of object-oriented programming — use of classes — fundamentals of object-
oriented design- Encapsulation — Data Abstraction — Polymorphism — and
Inheritance — analysis of algorithms — basic searching and sorting techniques.

CS214: Data Structures
Prerequisite: Object Oriented Programming

Binary tree — binary search tree — balanced tree — simple graphs — and hash tables.
Quadratic and sub-quadratic linear sorting algorithms — asymptotic complexity.
(e.g., quick sort — merge sort — heap sort — insertion sort — selection sort and count
Built-in data structures. Stacks — queues — linked lists — and tree structures. Sorting
algorithms — searching algorithms — and hashing. Abstract data types (ADT).

CS251: Introduction to Software Engineering
Prerequisite: Structured Programming

Software crisis — Software process models — Agile software development — Analysis
— Requirements engineering — Use case model — Design principles — UML — Tools
and Methods — Basic design patterns — Introduction to testing — Unit testing —
Version control.

DS211: Introduction to Operations Research and Decision Support
Prerequisites: Structured Programming
Probability and Statistics-1

Principles of problem identification and definition, model formulation, solution
approaches, analysis and implementation — linear programming — integer
programming — networks — project management — simulation models — solution
approaches of these models with the help of relevant software packages will be
covered — introduction to decision support systems (DSS) — principles of computer
modeling languages, applications and use of integrated software packages.

1S211: Introduction to Database Systems
Prerequisite: Structured Programming

What is and Why a database — Relational Model — Relational Algebra — SQL — The
Entity-Relationship (ER) Model — Mapping ER Model to Relations.
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1S231: Web Technology
Prerequisite: Object Oriented Programming

Introduction to Internet Concepts — Front End Development: HTML — CSS — JS. -
Backend Development: Web Development Platforms: J2EE — PHP — Content
Management Systems: Drupal — Joomla — Introduction to Web Development
Frameworks: Laravel — Symfony.

IT212: Logic design
Prerequisites: Electronics

Basic logic concepts: Logic states — number systems — Boolean algebra — basic
logical operations — gates and truth tables. Combinational logic: Minimization
techniques — multiplexers and de-multiplexers — encoders — decoders — adders and
subtractors — comparators — programmable logic arrays and memories — design with
MSI — logic families — tri-state devices. Sequential logic: Flip flops — mono-stable
multi-vibrators — latches and registers — Counters.

IT221: Computer Networks Technology
Prerequisite: Fundamentals of Computer Science

Introduction to computer networking — the Internet basic concepts — Internet
Protocol (IP) — Socket programming — TCP and UDP protocols — the internet FTP
— SMTP — and Peer to peer applications and DNS.

CS321: Algorithms Analysis and Design
Prerequisite: Data Structures

Algorithm concept: computational analysis and complexity. Design methods —
divide and conquer — backtracking — binary search — merge sort — quick sort —
selection — matrix multiplication — the greedy method. Dynamic programming:
shortest paths — optimal search trees. Backtracking. NP-hard and NP-complete
problems.

CS341: Operating Systems
Prerequisite: Data Structures

Computer-system structures — Types of operating systems — Operating Systems
structures- system components and services — Interrupt Handling — Virtual
machines — Processes and threads — Process management — CPU scheduling:
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Scheduling concepts and algorithms — Memory management — File systems — Disk
scheduling — Virtual memory.
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AIl311: Introduction to Logic
Prerequisite: Probability and Statistics-2
Discrete Mathematics

Basic Concepts for logic — Language: meaning and definition — Informal fallacies
— Analogy and Legal and moral Reasoning — Causality and Mill's methods —
Probability and Statistical Reasoning — Hypothetical reasoning — Categorical
Propositions — Categorical syllogisms — Propositional logic — Natural deduction in
propositional logic — Predicate logic — Loéwenheim — Skolem Theorem — Tarski
semantics — Skolem-Herbrand-Goédel Theorem — Sequent calculus — Gentzen's
Theorem — Church's Theorem — Godel's Incompleteness Theorem.

Al312: Reasoning and Knowledge Representation
Prerequisite: Introduction to Logic

Introduction — Object-oriented representation — Structured descriptions —
Ontologies and representation of Domain Knowledge — Knowledge Representation
in Social Context — Logic Programs — Abductive Reasoning — Qualitative
Reasoning — Constraint Satisfaction — Representation of Actions — Reasoning with
Actions — Practical Planning — Abstraction — Reformulation and Approximation.

Al313: Processing Formal and Natural Languages
Prerequisite: Introduction to Logic

Grammars and the Chomsky Hierarchy — Regular languages — Finite state automata
(FSA) — probabilistic FSAs — Context-free languages and Push-down automata —
Ambiguity and solutions to the problem — Deterministic parsers — Chart parsers —
Probabilistic context-free grammars — Modelling semantics — Context-sensitive
languages — Turing machines and computability — Models of human language
processing — Overview of language technology.
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Al314: Autonomous Multiagent Systems
Prerequisite: Introduction to Logic

Intelligent Agents: Introduction — Search based Planning — Scaling Planning for
Complex Tasks — Acting in Uncertain Environments — Algorithmic — game-
theoretic and logical foundations of multi-agent systems — Mathematical tools:
Adjacency graph and matrix; Laplacian; Connectivity and Consensus; Passivity and
Lyapunov stability; Interconnection of mechanical systems — Multi-Agent
architectures — Inter-agent communication — Cooperative distributed problem
solving — Collaborative plans and social systems — Multiagent learning —
Distributed Kalman filtering for sensor networks — Distributed rational decision
making — Mutual localization with anonymous measurements; Target localization
and encircling — Cooperative exploration of unknown environments — Applications
In multi-robot control systems.

AIl321: Theoretical Foundations of Machine Learning
Prerequisite: Probability and Statistics-2
Math-3

Probability tools — concentration inequalities — PAC model — Rademacher
complexity — Growth function — VC-dimension — Perceptron — Winnow — Kernel
methods — Boosting — Decision trees — Density estimation — maximum entropy
models — Logistic regression — conditional maximum entropy models — Regression
problems and algorithms — Ranking problems and algorithms — Learning languages
and automata — Markov decision processes (MDPs).

Al322: Supervised Learning
Prerequisite: Theoretical Foundations of Machine Learning

Introduction to Data and Models — Generative and Discriminative models —
Bayesian Decision Theory — Evaluation of Performance — Training of parametric
models: ML — MAP estimators — EM estimation of parametric models with latent
variables; case studies: GMM and HMM — Decision Trees. Error functions —
Minimizing Error — Linear Discriminant Functions — Margin Based Methods:
Perceptron — Support Vector Machines — Back-Propagation Neural Networks —
Deep Learning principles — Training deep neural networks — Convolutional neural
networks.
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Al1323: Unsupervised Learning
Prerequisite: Theoretical Foundations of Machine Learning

Overview of clustering — Metrics spaces and coverings — Clustering in metric spaces
— k-center problem — k-means problem — Hierarchical clustering — Clustering graph
data and planted partition models — Linear and Non-Linear Dimensionality
reduction — Embeddings in metric spaces — Blind Source Separation(BSS) —
Randomized maps — Manifold learning — Spectral methods — Density estimation
minimax results — Assumed structure — Gaussian mixture models — Latent dirichelet
allocation (LDA) — Tensor methods to learn latent models — Structure discovery —
Horseshoe effect — Topological data analysis — Fast near neighbor search — Locality
sensitive hashing.

AIl331: Theories of Mind
Prerequisite: Discrete Mathematics

Introduction — Dualism — Cognitive Architectures — Layers of Mental Activities —
Common Sense — Mind as Behavior: Behaviorism — Mind as the Brain: Mind-
Brain Identity Theory — Mind as Computer: Machine Functionalism and Classical
Al — Turing Test and the Chinese Room — Godel’s Theorem — Consciousness --
Bats — Zombies and Androids — Alternatives to Classical Al: Connectionism —
Interactionism — Narrative Intelligence and Expressive Al — Android Epistemology
— Ethical Robots.

AIl332: Computational Cognitive Science
Prerequisite: Introduction to Logic

Introduction — Foundations of Inductive Learning — Concept Learning and
Categorization — Controlling Complexity and Occam's Razor — Reasoning about
Natural Kinds — Causal Learning and Theorems — Structure and Formation of
Intuitive theories of Physical — Biological and Social Systems — Acquisition of
Natural Language (syntax and semantics) — Behavior and Mental States of Other
People — Formal modeling topics.

Al424: Reinforcement Learning
Prerequisite: Supervised Learning

Overview of reinforcement learning — Bandit problems and online learning —
Markov decision processes — Returns and value functions — Solution methods:
dynamic programming — Monte Carlo learning — Temporal difference learning —
Eligibility traces — VValue function (VF) approximation — Deep Learning — Convnets
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and back-propagation —Deep Q-learning: Double Q-Learning — replay memory —
Policy gradients — Continuous actions — Variational autoencoders — multimodal
stochastic policies — Imitation learning — Hierarchical RL and transfer learning —
Learning to learn — one shot learning.

Al441: Intelligent Autonomous Robotics
Prerequisite: Supervised Learning

History of robotics — Actuators — Locomotion — Manipulation — Sensors and sensing
for robotics — Sensor based and odometry Navigation — Workspace decomposition
and search algorithms on graphs — Configuration Space and configuration-space
obstacles — State estimation and dead reckoning — Bayesian filtering: Kalman and
Particle Filters — Trajectory Planning — Sampling-based motion planning — PID
control — Control using fuzzy logic — Hierarchical control — Simultaneous
localization and mapping — Multi-robots and applications.

CS331: Computer Organization and Architecture
Prerequisite: Logic Design
Data structures

Computer organization fundamentals — Modern processor — memory and
peripherals design and organization — Modern computer design principles — and
levels of abstraction — Instruction set architecture design and implementation —
Computer hardware-software interface — Computer performance-based design —
Computer processor design — data path and control — Instruction pipelining —
Parallel computer paradigms — instruction set architectures and design —
Architecture-oriented programming — Power and energy aware computing — Tools
and simulation for computer design and performance enhancement.

IT341: Signals and Systems
Prerequisite: Math-3

Signals Applications — Signals Definitions and Classifications — Signals’ Power
and Energy — Basic Signals — Systems and Systems’ Properties — Linear and Time-
Invariant (LTI) Systems — Fourier series — Fourier transform for continuous and
discrete time signals — Sampling theorem — Laplace transform — Z-Transform —
Transfer function — State apace representation — Filters design and applications.
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Al1433: Cognitive Robotics
Prerequisite: Prerequisite: Supervised Learning
Intelligent Autonomous Robotics

Cognitive Robotics introduction — Cognition and the sense-plan-act architecture —
Deliberative, reactive and hybrid approaches — Deliberative systems for cognitive
robots — Symbolic planning and PDDL — Bioinspired controllers for autonomous
robots — Behavior based architectures — Neural networks and learning — Human-
Robot interaction — Non-verbal human robot interaction.

Al442: Generative Adversarial Networks
Prerequisite: Supervised Learning

Computational approaches to studying cognition; General motivations underlying
the computational modeling of cognition — Parallel versus serial processing — Flow
of information — Timing effects — Rational/probabilistic approaches and issues
addressed by these approaches: adaptation to the environment — Behavior under
uncertainty, learning, timing effects — Symbolic (rule based) and subsymbolic
(probabilistic) cognitive models — Language processing — Reasoning — Memory —
High-level vision — Categorization — Specific models will be introduced and
analyzed with regard to relevant psychological data.

Al443: Fundamentals of Biometric Identification
Prerequisite: Supervised Learning

Overview of Biometrics — Performance Evaluation and Comparison of Biometrics
— Overview of Image Processing / Edge Detection in Digital Images — Fingerprint
Recognition — Face Recognition — Iris Recognition — Hand Shape Recognition —
Voice Recognition — Multi-modal Biometric Systems — Biometric System Security
— ldentity Science Technology — Issues of privacy.
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Al444: Brain-Computer Interfacing
Prerequisite: Supervised Learning

Introduction to Brain-Computer Interfaces, Basic Neuroscience — Recording/
Stimulation Techniques — Signal Processing and Machine Learning for BCI —
Invasive BCIs. Neural Prosthetics — Decoding using Bayesian Filtering — Cognitive
Control — Volitional control of neural activity and bidirectional neural interfaces —
Semi-Invasive BClIs with Electrocorticography (ECoG) — Nerve-Based Approaches
— Evoked Potentials (SSVEP and P300) — Restoring Sensory and Motor Function —
Security — Cognitive Monitoring — and Entertainment — BCI Applications in
Robotic Avatars and Image Search.

Al445: Principles of Quantum Artificial Intelligence
Prerequisite: Theoretical Foundations of Machine Learning

Introduction — Computation — Information — Introduction to Quantum Physics —
Computation with Qubits — Periodicity — Quantum Fourier Transform — Kitaev’s
Phase Estimation Algorithm — Search and Quantum Oracle — Quantum Problem-
Solving — Quantum Cognition — General Model of a Quantum Computer — Quantum
Walk — Adiabatic Computation — Quantum Neural Computation.

Al446: Business Intelligence: Strategies, Tools & Techniques
Prerequisite: Theoretical Foundations of Machine Learning

Introduction to Business Intelligence — Supervised and Unsupervised Machine
Learning Methods — Data Mining Process — Data visualization — Analytical
Methods — including Regression — Clustering and Decision Trees — Artificial Neural
network and its Business Applications — Model Assessment and Deployment — Text
Mining and Analytics in Business — Fundamental architecture for functioning
business intelligence systems with the support of data-mining & data-warehousing
applications.

Al447: Artificial Intelligence for Cyber security
Prerequisite: Supervised Learning
Computer Networks Technology

Introduction — Using Atrtificial Intelligence Tools to Enhance Security — machine
learning applications in modern cyber security and threat detection, botnet detection
— intrusion detection — deep packet inspection — fraud monitoring — malware
detection — phishing detection — active authentication — Cyber penetration testing




techniques and tools — Politics — Big data and Decision-Making Process — Artificial
Intelligence in Politics — Future of Al in Advancing Cyber Security.

CS435: Bioinformatics Systems
Prerequisite: Algorithms Analysis and Design

Biological background related to bioinformatics -the genome — protein and motif
databases — DNA replication-motifs finding algorithms- local and global pairwise
sequence alignment — scoring matrices - introduction to multiple sequence
alignment — genome assembly algorithms — microarray gene expression databases-
applications on microarrays datasets- genome compression.

CS465: Soft Computing
Prerequisite: Probability and Statistics-1
Math-2

Genetic Algorithms — Chromosomes — Population — Fitness functions — Crossover
— Mutation — Binary bit chromosomes — Floating point array chromosomes —
Schema theory — Fuzzy logic — Fuzzy systems — Fuzzy operators — Fuzzy rule-based
systems — Neural networks — Feed forward neural networks — Back propagation
algorithm — Bias — Scaling — Proof of Delta rule — Performance issues — Hybrid
systems — Feature selection — Training of NNs with GAs — Evolution of fuzzy rule-
based systems — Genetic programming — Immune systems — Evolution strategy.

DS342: Data Analytics
Prerequisites: Probability and Statistics-2

Design, build, verify, and test predictive data models to make data-driven decisions
— concepts, methods, and applications of pattern discovery in data mining —
concepts of cluster analysis — clustering methodologies, algorithms, and
applications — partitioning methods, hierarchical methods, and density-based
methods — steps of data preparation, analysis, learning and modeling, and
identifying the predictive/descriptive model that produces the best results.

DS456: Project Management
Prerequisites: Introduction to Operations Research and Decision Support

Introduction to the context and addresses the principles and the basic techniques of
project management — various project management techniques related to project
definition, project scheduling, managing projects under resource limitation, and
managing project risks —integrated planning, scheduling, and control systems for
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planning the scope of a project — real life case studies and state of art software will
be used throughout the course.

1S322: Information Retrieval
Prerequisite: Introduction to Database Systems
Probability and Statistics-2

Boolean and vector-Space Retrieval Models — Basic tokenizing, Text
Indexing, Text similarity — Performance evaluation of Information Retrieval
Systems — Web Search, Automated Text Categorization, Text Clustering — Text
classification, and Recommender Systems.

1S435: Usability Engineering
Prerequisite: Web Technology

Introduction to Human-Computer Interaction — Interaction styles and human
psychology — Design methods — techniques and guidelines — Interface quality and
evaluation — User-centered design and task analysis — Interactive systems and
interface design examples — Emerging technologies and changes on design —
Interface design and implementation — Interface evaluation approaches — Mobile
design — limitations and evaluation.

IT361: Computer Graphics
Prerequisites: Structured Programming

Introduction to Computer Graphics — Overview of Graphics systems — Line drawing
algorithms — Circle drawing algorithms — Ellipse drawing algorithms — Area filling
algorithms — Polygon filling algorithms — Line clipping algorithms — Polygon
clipping algorithms — Two dimensional transformations — (translation — rotation —
scaling — general transformations — composite transformations) — Three
dimensional object representation and Projections — Three dimensional modeling
and transformations (translation — rotation — scaling — sheer — reflection —
composite) — Three dimensional Viewing and Camera Model.

IT415: Machine Vision
Prerequisite: Image Processing
Computer Graphics

Fundamentals of image formation — Camera imaging geometry — Feature detection
and matching — Multiview geometry including stereo — Motion estimation and
tracking — and classification — Methods for depth recovery from stereo — Camera
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calibration — Image stabilization — Automated alignment (e.g. panoramas) —
Tracking — and action recognition.

IT443: Image processing
Prerequisite: Signals and Systems

Image sampling and quantization — Zooming in and zooming out — Overview of
Image processing systems — Point operations — Spatial filters — Image transform —
Filters in frequency domain — Image noise reduction — Image restoration — Image
segmentation — Image classification accuracy evaluation — Morphological
operations — Application field.

IT446: Virtual Reality
Prerequisite: Image Processing
Computer Graphics

3D geometric modeling and transformation — Free form deformation — Particle
systems — Physical simulation — Human factors — VR hardware — VR software —
VR applications.

Al495: Selected Topics in Artificial Intelligence-1
Prerequisite: Passing 60 Credit Hours

This course aims at introducing students to novel topics in artificial intelligence that
need to be identified in a responsive manner as technology evolve and develop.

Al496: Selected Topics in Artificial Intelligence-2
Prerequisite: Passing 60 Credit Hours

This course aims at introducing students to novel topics in artificial intelligence that
need to be identified in a responsive manner as technology evolve and develop.
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Al498: Graduation Project
Prerequisite: Passing 85 Credit Hours

This course will continue for two semesters. In the first semester; a group of
students will select one of the projects proposed by the department and analyze the
underlying problem. In the second semester; the design and implementation of the
project will be conducted
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TR305: Field Training
Prerequisite: Passing 60 Credit Hours

Particular emphasis is placed on the importance of practical experience and all
teaching involves industry standard hardware, software, methods and techniques.
Students asked to complete training on chosen area of specialization to be familiar
with the industry.
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