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Introductory courses for non-computer engineering graduate

Code Course Name Credit
ARI 650 | Mathematics For Artificial Intelligence 3
ARI 651 | Programming Techniques 3

Requirements_of the Program
36 Credit hours (12 Cr compulsory + 18 Cr electives + 6 Cr Scientific Report)

A. Compulsory Courses

Code Course Name Credit
ARI 661 | Data Structures and Algorithms 3
ARI 662 | Introduction to Artificial Intelligence 3
ARI 663 | Introduction to Machine Learning 3
ARI 664 | Applications of Artificial Intelligence 3

B. Elective Courses

Code Course Name Credit
ARI 671 | Introduction to Deep Learning 3
ARI 672 | Introduction to Computer Vision 3
ARI 673 | Speech Recognition 3
ARI 674 | Introduction to Natural Language Processing 3
ARI 675 | Artificial Intelligence for Robotics 3
ARI 676 | Introduction to Reinforcement Learning 3
ARI 677 | Embedded Machine Learning 3
ARI 678 | Visual Recognition 3
ARI 679 | Pattern Recognition 3
ARI 680 | Image Processing 3
ARI 681 | Neural Networks 3
ARI 682 | Artificial Intelligence Security of Systems 3
ARI 687 | Seminar | 3
ARI 688 | Seminar Il 3
C. Scientific Report

Code Course Name Credit
ARI 669 | Scientific Report : Master of engineering in Al 6




Course Discription

Introductory courses

ARI 650 | Mathematics For Artificial Intelligence | 3(3,1,0)

Differentiation and Optimization, Basics of linear algebra, Lambda calculus, Principle of
probability theory, Main distributions and Statistics.

ARI 651 | Programming Techniques | 3(2,0,3)

Basic Programming Concepts, Procedural and functional Programming, The concept of
Recursion, Applications that use Python Programming.

Compulsory courses

ARI 661 | Data Structures and Algorithms | 3(2,0,3)

Linear data structures (Arrays — Lists — Queues — Stacks), Non-linear data structures (Trees —
Graphs), Implementation of linked and dynamic data structures- Asymptotic notations, Solving
recursive relations, Basic Analysis measures: worst and average case complexity bounds,
Amortized analysis, Randomization, Dynamic programming and Greedy methods, String
algorithms, Geometric algorithms, Shortest path algorithms.

ARI 662 | Introduction to Artificial Intelligence | 3(3,0,0)

Knowledge representation techniques, Problem solving by searching, Constraint satisfaction
problems , Logic programming, Uncertain knowledge and probabilistic reasoning, Planning,
Machine learning, Applications

ARI 663 | Introduction to Machine Learning | 3(3,0,0)

Feature representation, Similarity, Dimensionality reduction, Supervised learning, Regression,
Unsupervised learning, Evaluation, Reinforcement learning, Applications

ARI 664 | Applications of Artificial Intelligence | 3(3,0,0)

Tensor Flow and Python. Topics include: Supervised learning, Feed-forward neural networks,
Flow graphs, Dynamic computational graphs, Convolutional neural networks and recurrent
neural networks. Students will use high-level tools to engineer functioning machine learning
models

Elective Courses

ARI1 671 | Introduction to Deep Learning | 3(3,0,0)

Neural networks, Feed forward neural networks, Auto-encoders, Convolutional neural networks,
Recurrent neural networks, Generative adversarial networks, Deep reinforcement learning,
Tuning, Regularization, Selected applications




ARI 672 | Introduction to Computer Vision | 3(3,0,0)

Image formation, Image filtering, Boundary detection, Hough transform, Local invariant
features, Image segmentation, Object recognition, Camera calibration, Stereo vision, Motion,
Object detection, Applications

ARI1 673 | Speech Recognition 3(3,0,0)

Fundamentals of speech signals, Speech analysis, Acoustic phonetics, Noisy channel model,
HMMs, Forward, Viterbi, Word error rate, Advanced decoding, Finite state transducers, GMM
acoustic modelling and feature extraction, Neural network acoustic models, End-to-end neural
network recognition, Environmental robustness, Applications

ARI 674 | Introduction to Natural Language Processing | 3(3,0,0)

Owverview, Representation, Question answering, Summarization, Machine translation, Text
classification, Word embedding, Language modeling and sequence tagging, Vector space models
of semantics, Sequence to sequence tasks, Applications

ARI 675 | Artificial Intelligence for Robotics | 3(3,0,0)

Principles behind robot design: basic modelling, design, planning, and control of robot systems.
Basic methodologies and tools in robotics research and applications. Spatial descriptions
kinematics, Jacobians, Statics, Dynamics, Motion planning and control, Trajectory generation

ARI1 676 | Introduction to Reinforcement Learning | 3(3,0,0)

Introduction to reinforcement learning, Markov decision processes, Planning by dynamic
programming, Model-free prediction, Model-free control, Value function approximation, Policy
gradient methods, Integrating learning and planning, Exploration and Exploitation, Case study:
RL in classic games

ARI 677 | Embedded Machine Learning | 3(3,0,0)

Small footprint modes, Model compression and pruning, Sensors and sensor data properties
wearable devices, Medical fitness and security applications, 10T applications, Term project

ARI 678 | Visual Recognition | 3(3,0,0)

End-to-end models, Image classification, localization and detection, Implementation, Training
and debugging, Learning algorithms (such as back propagation), Long short term memory
(LSTM), Recurrent neural networks (RNN), Supervised and unsupervised learning

ARI 679 | Pattern Recognition | 3(3,0,0)

Introduction to pattern recognition, Representation of features in multidimensional space as
random vectors, Similarity and dissimilarity measures in feature space, Bayesian decision theory,
Estimation and learning, Feature extraction and selection, Introduction to syntactic pattern
recognition, selected applications.




AR1680 | Image Processing | 3(3,0,0)

Theory and algorithms underlying a range of tasks including acquisition and formation,
enhancement, segmentation, and representation. High-dimensional spectral analysis, spatial and
frequency domain linear image filtering, nonlinear image filtering, binary image processing,
edge detection, image segmentation, feature extraction, the basic of digital video processing

ARI1681 | Neural Networks | 3(3,0,0)

Fundamental of neural networks, Shallow neural networks, Fuzzy neural networks, Activation
functions, Gradient descent, Forward and back propagation, Vectorization.

ARI1682 | Artificial Intelligence Security of Systems | 3(3,0,0)

Cyber security fundamentals, Effect of Artificial Intelligence on cyber security issues, Trapdoors
and malicious attacks for Al systems, Smart attacks by Al means.

ARI688 | Seminar | | 3(3,0,0)

e Seminar in Computer vision
e Seminar in Natural Language Processing

ARI 689 | Seminar II | 3(3,0,0)

e Seminar in Speech Recognition
e Seminar in Al for Robotics




