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M.Sc. in Artificial Intelligence
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Credit Hours Course Name Course Code

3 Optimization & Metaheuristics Al615

This course presents an overview of the main metaheuristics used to solve hard optimization
problems. Many real-life applications in several disciplines such as engineering, operational
research, bioinformatics, robotics, etc., involve hard optimization problems. This course
aims to introduce the fundamentals of metaheuristic optimization, as well as some popular
metaheuristic algorithms, e.g., Genetic Algorithms, Simulated Annealing, Tabu Search and
others.

Credit Hours Course Name Course Code

3 Machine Learning Al610

The course introduces the fundamental concepts of machine learning (ML) and its recent
applications. It examines a wide variety of models and algorithms designed from
interdisciplinary techniques such as statistics, linear algebra, optimization, and decision
theory. These models include Regression Models (Bias-Variance Decomposition, Bayesian
Linear Regression, SVM), Classification Models (Discriminative Functions, Generative,
Discriminative, Kernel Methods), Graphical Models (Bayesian Networks, Markov Random
Fields), and Mixture of Models (Mixtures of Gaussians, Latent Variable Models, and
Expectation-Maximization (EM) Algorithm). The course also covers basic real-world issues
and possible solution such as bias-variance tradeoff, curse of dimensionality, and ensemble
methods. Additionally, advanced topics in ML models are covered in this course.

Credit Hours Course Name Course Code

3 Digital Image Processing Al660

This course provides an in-depth understanding of modern algorithms in the domain of
image processing and computer vision. Student will be introduced to various image analysis
techniques and concepts such as image enhancement, filtering, segmentation, features
engineering, convolutional neural network and image classification. These techniques
commonly play a core role in real world, computer vision-based applications. To implement
these image processing algorithms, a popular programming language (e.g., Python) will be
used throughout this course.




Credit Hours Course Name Course Code

3 Natural Language Processing Al665

The aim of this course is to introduce concepts of NLP and their role in Artificial Intelligence.
It covers the underlying concepts in regular expressions and language modeling. The course
introduces vector semantics and embedding, which form the basis for NLP models such as
recurrent neural networks, encoder-decoder models, attention and contextual embedding.
The course also covers constituency grammars and parsing. Various NLP tasks will be
studied including text classification, information extraction, coreference resolution,
discourse analysis, summarization, dialog systems and machine translation. Advances in
Arabic language processing will be reviewed as well.

Credit Hours Course Name Course Code

3 Advanced Computational Tools Al640

This course targets students who require a basic level of proficiency in data analysis. The
course emphasizes practical skills and techniques commonly used in data analysis such as
clustering, classification, regression, and network analysis. This course aims to equip
students with a practical understanding of classical data analysis and computer vision
techniques to develop proficiency in applying these techniques using a modern
programming language (Python). This course focuses on the fundamentals of each
technique and their practical settings in which these methods are useful. The course will
also cover relevant use cases and Python packages that enable students to perform
experiments with their data.

Credit Hours Course Name Course Code

3 Deep Learning Al613

The aim of this course is to introduce Deep Learning concepts and their role in Artificial
Intelligence. These concepts include machine learning, regression and probability
distributions. Additionally, the course addresses the regularization and optimization of Deep
Neural Networks (DNNs). The course also covers the anatomy of several DNN architectures
and their applications, such as Convolutional Neural Networks, Sequence to Sequence
Models, Attention Models, Autoencoders, Variational Autoencoders, and Deep Boltzmann
Machines. The course also reviews Representation Learning and Reinforcement Learning
concepts.




Credit Hours Course Name Course Code

1 Seminar in Research Methods Al795

This course introduces students to the fundamentals of scientific research conduct and
covers topics related to professional and academic practices in computing research. Topics
introduced in this course includes the philosophy of research, qualitative and quantitative
research, accessing and evaluating research materials, assessing outcomes, and results
dissemination. Broadly, topics in this course focuses on two main areas: research skills and
communicating skills. Namely, students will learn about research processes and methods,
scientific and technical writing, research tools, critical thinking, team communication and
teamwork, oral communication and presentation skills.

Credit Hours Course Name Course Code

3 Data Mining and Big Data Analytics Al670

Data mining (DM) is an interdisciplinary field of databases, mathematics/statistics, machine
learning and visualization, which aims to extract valuable information hidden in large
volumes of raw data. This course will cover core topics in DM and their applications.
Specifically, this course will cover how DM techniques are applied to solve numerous
problems and the techniques’ limitations; assist students in selecting appropriate DM
techniques when faced with new problems, etc. Additionally, students will be introduced to
hands-on experience in applying DM techniques by implementing a complete solution using
one or more DM software packages.




Credit Hours Course Name Course Code

3 Semantic Web and Knowledge

Representation Al675

This course aims to cover concepts of knowledge representation and their role in Artificial
Intelligence. It covers the underlying concepts in first-order logic and reasoning in FOL. The
course addresses the complexity of reasoning, its limitations and developments for practical
use in systems such as defaults and Answer Sets Programming. The course also covers
the actions representation and plan generation. It then moves on to Description Logics and
their influence on OWL, a main representation language for the Semantic Web. The course
also provides an overview of RDF and SPARQL and covers recent and practical applications
such as Linked Data and Knowledge Graphs.

Credit Hours Course Name Course Code

9 Thesis Al799

The thesis aims to introduce students to scientific research in the artificial intelligence (Al)
discipline. Students will explore in depth an area of research in Al by applying the knowledge
acquired through the program's courses. These areas include problem solving, knowledge
representation and reasoning, machine learning, natural language processing, computer
vision, constraint-based reasoning, deep learning, data mining, etc.

Students are expected to understand their thesis topic, formulate the problematic of the
thesis, arise specific research questions, study the literature review, analyze existent
solutions, propose strategies, recommendations and answers to the raised research
questions, and finally present their findings and defend them in a college-wide seminar.
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