FACULTY OF ENGINEERING




DEPARTMENT OF ELECTRICAL ENGINEERING

Bachelor of Engineering (BE) Degree — 146 Credits

Sem | Course Course Title Credit | Pre-Req Co-Req
Code
1 | CSIS 206 Principles of Programming 3
1 |ELCP211 Engineering Drawing 1
1 |ELEN 201 |Instrumentation Lab 1
1 |ENGL203 |English Communication Skills ITI 3
1 |MATH 200 |CalculusI 3
1 |MATH?211 |Linear Algebra 3
1 |ELCP290 |Introduction to the Engineering Design 1
Fundamentals
1 Engineering Breadth Elective 3
Sem | Course Course Title Credit | Pre-Req Co-Req
Code
2 | GENG 221 |Engineering Ethics 3 ELCP 290
ENGL 203
2 |ENGL2XX |English Elective 3 ENGL 203
2 |CPEN2I1 |Introduction to Digital Logic Design 3 CSIS 206
2 |ELEN202 |Electrical Simulation and Design 1 CSIS 206 | ELEN 221
2 |ELEN 221 |Circuits Analysis I 3 MATH 200 | ELEN 202
MATH 211
ELEN 201
2 |MATH202 |CalculusII 3 MATH 200
2 |MATH 270 |Differential Equations 3 MATH 200
Sem | Course Course Title Credit | Pre-Req Co-Req
Code
3 |CPEN202 |LogicLab 1 CPEN 212
3 |CPEN212 |Logic Circuits 3 CPEN 211 | CPEN 202
3 |CPEN220 |Programming for Engineering Solutions 3 CSIS 206 | MATH 230
3 |ELEN222 | Signals and Systems Theory 3 ELEN 221
MATH 270
3 |ELEN223 | Electricity and Electromagnetism 3 ELEN 221
MATH 202
MATH 270
3 |ELEN231 |Electronics I 3 ELEN 221
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3 |MATH 230 |Numerical Analysis I 3 MATH 200
CSIS 206
Sem | Course Course Title Credit | Pre-Req Co-Req
Code
LISP 200 Information Skills and Search Techniques 1 ENGL 102
4 | GENG 222 | Sustainable Development for Engineers 3 ENGL 203
ELCP 290
4 |ELEN 303 | Circuits Analysis Lab 1 ELEN 221
4 |ELEN 304 | Electronics Lab 1 ELEN 231
4 |CPEN 213 | Microprocessors 3 CPEN 212
4 |ELEN 324 | Circuits Analysis II 3 ELEN 221
4 |ELEN 332 |Electronics I 3 ELEN 231
4 |MATH 246 | Probability for Engineers 3 MATH 200
Sem | Course Course Title Credit | Pre-Req Co-Req
Code
5 Elective 3
5 Elective Lab 1
5 |CSPR XXX | Cultural Studies 3
5 |CPEN305 | Microcontrollers Lab 1 CPEN 213
5 |ELEN 341 | Telecommunications 3 ELEN 222
MATH 246
5 |ELEN 350 | Control Systems 3 ELEN 222
5 |ELEN 361 | Electric Machines 3 ELEN 223
5 |ELCP 391 Senior Design 1 2 ELCP290
LISP200
GENG 221
GENG 222
Sem | Course Course Title Credit | Pre-Req Co-Req
Code
6 Elective 3
6 |ELEN 306 |Telecommunications Lab 1 ELEN 341
6 |ELEN 308 | Electric Machines Lab 1 ELEN 361
6 |ELEN 325 | Electrical Installations 3 ELEN 303
6 |ELEN 326 | Digital Signal Processing 3 ELEN 222
6 |ELEN 362 | Power Electronics 3 ELEN 231
ELEN 361
6 |ELCP 392 Senior Design 2 2 ELCP 391
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Sem | Course Course Title Credit | Pre-Req Co-Req
Code
7 |ELEN 401 | Optimization Theory 3
7 |ELEN417 | Measurement Systems 3
7 |ELEN 437 |Power Systems I 3
7 Specialized Area Elective 3
7 Specialized Area Elective 3
Sem | Course Course Title Credit | Pre-Req Co-Req
Code
8 |GENG400 |Engineering Seminars 1
8 |GENG490 | Graduation Project 3
8 Specialized Area Elective 3
8 Specialized Area Elective 3
8 Specialized Area Elective 3
Sem | Course Course Title Credit | Pre-Req Co-Req
Code
9 | ELEN 480 Field Training 3
Sem | Course Course Title Credit | Pre-Req Co-Req
Code
10 | GENG490 | Graduation Project (Reactivation) 0
10 General Elective 3
10 Specialized Area Elective 3
TOTAL 146
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Engineering Breadth Elective (3 credits from the following list):

CIVE 201 Statics 3 CIVE 201
MECH 221 | Engineering Dynamics 3
MECH 232 | Thermodynamics 3
Elective Lab (1 credit lab from the following list):
CPEN 307 |PLC Lab 1 CPEN 324
CPEN 309 | Embedded Controllers Lab 1 CPEN 313
CPEN 310 | Cybersecurity Lab 1
ELEN 307 | Control Lab 1
Electives (6 credits from the following list):
BMEN 301 | Introduction to Biomedical Engineering 3
CPEN 241 | Information Networking I 3
CPEN 313 | Computer Embedded Systems 3 CPEN 212 | CPEN 309
CPEN 314 | Computer Architecture 3 CPEN 313
CPEN 324 | Programmable Logic Controllers 3 CPEN 307
CPEN 341 Cybersecurity 3
CPEN 349 | Artificial Intelligence for Engineers 3 CSIS 206
ELEN 340 | Signal Transmission 3 ELEN 223
ELEN 351 | Digital Control Systems 3 ELEN 350
GENG 311 | Engineering Management and Economics 3
General Elective (3 credits from the following list):
ENMG 422 | Project Life Cycle Cost Management 3
ENMG 460 | Decision and Risk Management 3
ENMG 555 | Decision and Planning of Engineering 3
Systems
ENMG 585 | Quality Assurance and Control 3
GENG 402 | Project Management 3
Specialized Area Elective
Specialized Area Electives (15 credits from the following list):
BMEN 467 | Musculoskeletal Biomechanics 3
CPEN 425 | Neural Networks Design 3
CPEN 441 Information Networking II 3 CPEN 241
CPEN 442 | Networking Programming 3 CPEN 241

Extract from FOE Catalogue 2023/2024 version 5.0




CPEN 445 Biometrics 3

CPEN 448 | Cloud Computing and Big Data 3

CPEN 452 | Advanced Microcontroller Applications 3 CPEN 213
CPEN 220

CPEN 528 Machine Vision

CPEN 546 Wireless Networks

ELEN 402 | Stochastic Theory

ELEN 411 Mechatronics Systems

ELEN 435 Advanced Electric Machines

ELEN 443 | Digital Communication

ELEN 459 | Engineering Image Processing

ELEN 462 Biomedical Instrumentation I

ELEN 463 | Medical Imaging [

ELEN 466 |Industrial Intelligent Networks

ELEN 472 | Fiber Optics

ELEN 523 | Optimal Control Systems

ELEN 527 | Fuzzy Logic Control

ELEN 536 | Power Systems Control

ELEN 537 | Power Systems II

ELEN 539 | Power Quality

ELEN 542 | Wireless Communication Systems

ELEN 562 Biomedical Instrumentation II

ELEN 564 | Medical Imaging II

ELEN 572 Satellite and Radar Communication

W W | W [W]W[IW|W|[W|W|[W|W|[W|W|[W|W|[W|WwW|WwW|w|lw]|w

ELEN 574 | Optical WDM Networks
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COURSE DESCRIPTIONS

BMEN 301 INTRODUCTION TO BIOMEDICAL ENGINEERING 3.0:3cr.E
This course provides an overview of applications of engineering in medicine. Topics covered include
basic biology and engineering problems associated with living systems and health care delivery;
introduction to biomedical problems using fundamental concepts and tools from electrical,
mechanical, and chemical engineering. Examples will be used to illustrate how basic concepts and
tools of science and engineering can be brought to bear in understanding and simulation of biological
processes.

BMEN 467 MUSCULOSKELETAL BIOMECHANICS 3.0:3cr.E
This course presents an integrated approach to the study of human movement. Fundamental mechanical
principles will be reviewed, with subsequent application to the major joints and structures of various
regions of the human body, resulting in an understanding of and appreciation for total body movement
and the integration of biomechanics with other exercise and sport science disciplines.

ELCP 211 ENGINEERING DRAWING 03:1cr.E
This course prepares students to use AutoCAD to create complete, concise, and accurate engineering
drawings. Students will also use the AutoCAD Electrical Toolset that offers automated drafting tools
for designing wiring, circuiting, PLC modules, panels and more. They will also learn the interface and
the workflow of developing accurate electrical schematics and drawings.

ELCP 290 INTRODUCTION TO THE ENGINEERING DESIGN FUNDAMENTALS 3.0: 1cr. E
This course serves as a general introduction to the engineering profession, its main objectives, and
concerns. It introduces the engineering design process, its phases, challenges and constraints, the
qualities, and attributes of a modern-day engineer as expected by professional engineering societies,
including integrity, professionalism, ethical commitment, and environmental requirements, as well as
the role of the engineer in society. In addition, students will be introduced to project management skills,
technical writing, and effective multidisciplinary teamwork. The course aims to set students on the way
to future design and professional work in Electrical and Computer Engineering.

ELCP 391 SENIOR DESIGN 1 03:2cr.E
This course constitutes the first semester of a year-long culminating senior design project. In the course,
small groups of two to four students are requested to form multidisciplinary teams and solve a relatively
open-ended engineering design problem. Each team follows an iterative design process to propose a
system/solution that meets the desired requirements, specifications, and constraints. The design should
abide to the appropriate realistic constraints i.e., ethical, environmental, financial, safety health and
technical, as well as the set standards, codes, and protocols. Students employ engineering design tools,
documentation and previously acquired Engineering, Science and Mathematics knowledge for the
complete conceptual phase of the design process. Namely, (1) understanding and formulating the
problem (objectives, scope, elements, purpose), (2) define the design constraints and specifications (3)
Performing a literature review and gathering the appropriate technical documentations, (4) analyzing
the various components of the system, (5) selecting the appropriate hardware/software needed and (6)
proposing a solution. At the end of the semester, teams will present a detailed design and convey to the
public their findings through a comprehensive report that synthesizes all steps of the design process
and exhibits individual team members’ contributions.

Pre-requisites: ELCP 290, LISP 200, GENG 221, GENG 222
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ELCP 392 SENIOR DESIGN 2 03:2cr.E
This course constitutes the second semester of a year-long culminating senior project. In this sequel
course to ELCP391, the teams of students must complete the chosen capstone projects to complete the
second phase of the design process namely, (1) carry on the culminating design by synthesis and
analysis, and (2) build, test, and evaluate the physical/virtual model. At the end of the semester, teams
will present/demonstrate their final design prototype/product and convey to the public their findings
through a comprehensive report and presentation that synthesizes all steps of the design process and
exhibits individual team members’ contributions.

Pre-requisite: ELCP 391

ELEN 201 INSTRUMENTATION LAB 03:1cr.E
This laboratory provides an introduction on the use of multi-meters, oscilloscopes, function generators,
power supplies and other instrumentation. Applications include solenoids, resistors, capacitors,
periodic signals analysis, RC, RL, and RLC circuits; balanced bridge circuit.

ELEN 202 ELECTRICAL SIMULATION AND DESIGN 03:1cr.E
This course introduces electrical engineering students to static electric and magnetic fields basic laws
such as Coulomb, Faraday, Gauss, Ampere, Biot-Savart, and boundary conditions which leads to the
ability of deriving Maxwell’s equations. In addition, deep theoretical insights will be given to
electromagnetic related issues such as energy, potential, current, magnetic force/torque, magnetic
vector potential, and magnetic circuits.

Co-requisite: ELEN 221
Pre-requisites: CSIS 200 or CSIS 206

ELEN 221 CIRCUITS ANALYSIS I 3.0:3cr. E
This course provides students with a basic understanding of electrical circuit theory. Topics covered
include fundamental definitions and laws; resistive circuit analysis; mesh and nodal analysis; RL, RC,
and RLC circuit analysis; DC/AC analysis; Thevenin and Norton theorems.

Co-requisite: ELEN 202
Pre-requisites: ELEN 201, MATH 200, MATH 211

ELEN 222 SIGNALS AND SYSTEMS THEORY 3.0:3cr.E
This course covers continuous-time and discrete-time signal transformations and system classifications;
Linear Time Invariant system analysis (convolution and ordinary differential/difference equation);
Fourier series; Fourier transform; Laplace transform; and z-transform.

Pre-requisites: ELEN 221, MATH 270

ELEN 223 ELECTRICITY AND ELECTROMAGNETISM 3.0:3cr.E
This course introduces electrical engineering students to static electric and magnetic fields basic laws
such as Coulomb, Faraday, Gauss, Ampere, Biot-Savart, and boundary conditions which leads to the
ability of deriving Maxwell’s equations. In addition, deep theoretical insights will be given to
electromagnetic related issues such as energy, potential, current, magnetic force/torque, magnetic
vector potential, and magnetic circuits.

Pre-requisites: ELEN 221, MATH 202, MATH 270
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ELEN 231 ELECTRONICS I 3.0:3cr.E
This course covers the physics and operation of semiconductor devices such as diodes and transistors.
It also covers two-port networks, small-signal models, operational amplifiers, and circuit analysis at
intermediate frequencies.

Pre-requisites: ELEN 221

ELEN 303 CIRCUITS ANALYSIS LAB 3:lcer.E
This laboratory prepares students to verify the basic laws of circuit analysis by designing, analyzing,
and implementing DC/AC networks.

Pre-requisites: ELEN 221

ELEN 304 ELECTRONICS LAB 0.3:1cr.E
This laboratory provides practical experience in telecom through a series of experiments in analog
communications and illustrates various methods of modulation/demodulation of an information signal,
namely, AM, DSB, SSB, FM, and stereophonic FM.

Pre-requisite: ELEN 231

ELEN 306 TELECOMMUNICATIONS LAB 03:1cr.E
This laboratory work includes oscillators, AM, FM modulation and demodulation, detectors, phase
locked loops, AM receivers, ASK, PSK modulators and receivers; effects of white noise on binary
signals; signal degradation and filtering; fiber optics.

Pre-requisite: ELEN 341

ELEN 307 CONTROL LAB 03:1cr.E
This laboratory analyses, simulates, and designs LTI systems and then verifies experimentally. It
primarily determines the time constant of a 1st order, the dampness of a 2nd order, and the stability of
a 3rd order systems. The students design and build analog computers to emulate real physical systems.
The lab also covers the design and implementation of classical and modern controllers (PID, phase
compensation, SFC). The students use MATLAB/Simulink and NI Multisim for simulation. They also
use Quanser’s Rotary Servo and Ball-and-Beam modules to model, design, simulate, and implement
control systems.

Pre-requisite: ELEN 350

ELEN 308 ELECTRIC MACHINES LAB 03:1cr.E
This laboratory covers electric machines where the students tend to do electrical and mechanical
measurements and basic operation characteristics of transformers (single and three phase), DC
machines used as motor and as generators and AC machines (induction and synchronous).

Pre-requisite: ELEN 361

ELEN 324 CIRCUITS ANALYSIS I 3.0:3cr.E
This course covers characteristics of sinusoids; phasor relationships; instantaneous and average power;
RMS values, complex power, and power measurements; Three-phase Circuit Analysis, magnetically
coupled networks; ideal transformers; frequency response; MultiSim applications of all topics.
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Pre-requisites: ELEN 221

ELEN 325 ELECTRICALINSTALLATIONS 3.0:3cr.E
This course exposes students to residential and industrial wiring systems and techniques in
conformance with the National Electrical Code (NEC) and local codes.

Pre-requisite: ELEN 303

ELEN 326 DIGITAL SIGNAL PROCESSING 3.0:3cr.E
This course covers sampling, quantization, and reconstruction of signals; Discrete Fourier Transform
(DFT); z-transform analysis. It also introduces the design of IIR, FIR, and recursive digital filters by
transforming a suitable continuous filter (Butterworth, Chebyshev type I and II) to satisfy the given
digital specifications (Impulse Invariant method, Bilinear Transformation).

Pre-requisite: ELEN 222

ELEN 332 ELECTRONICS II 3.0:3cr.E
This course covers the behavior and operating limitations and efficiency of operational amplifiers,
multistage amplifiers, current mirrors, feedback amplifiers, power amplifiers, low and high-frequency
amplifications, active filters, and large-signal and small-signal behavior and limitations of differential
amplifiers.

Pre-requisite: ELEN 231

ELEN 340 SIGNAL TRANSMISSION 3.0:3cr.E
This course covers the principles of field theory. Topics include solution of boundary value
problems in electromagnetic using both analytic and numerical techniques; transmission line
concepts; Smith charts and design tools for distributed circuits; conducting and dielectric guiding
structures for waves; radiation from antennas; low frequency applications.

Pre-requisite: ELEN 223

ELEN 341 TELECOMMUNICATIONS 3.0:3cr.E
This course covers the principles of bandpass analog communication; linear demodulation AM, DSB,
SSB, VSB; envelope detection, coherent/non-coherent demodulation, super-heterodyne receiver;
angular (nonlinear) modulation, Phase Modulation (PM), Frequency Modulation (FM), angular
demodulation, different types of discriminators pre-emphasis and de-emphasis, and performance
analysis using Signal to Noise Ratio (SNR), and Frequency Division Multiplexing (FDM). It also
involves the study of some baseband digital signaling such as the pulse modulation, PAM, PWM, PPM,
PCM, Line coding, and Time Division Multiplexing (TDM).

Pre-requisites: ELEN 222, MATH 246

ELEN 349 INTRODUCTION TO CONTROL SYSTEMS 3.0:3cr.E
This course covers continuous-time signal types and transformations; system classifications and
analysis in both time and frequency domains; Laplace transform pairs, properties, and applications;
Linear Time Invariant real physical dynamical continuous-time systems analysis such as convolution
and ODE; block diagram algebra and signal flow graph; stability analysis techniques (Routh-Hurwitz
stability test); state space analysis; classical control systems design (PID and phase compensation).
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Pre-requisites:
e  For Electrical Engineering Students: MATH 270, ELEN 202, ELEN 221
e  For Mechanical Engineering Students: MATH 270, MECH 241, MECH 231

ELEN 350 CONTROL SYSTEMS 3.0:3cr. E

This course covers control systems analysis and design; block diagram algebra and signal flow graph;
stability analysis and the Routh-Hurwitz stability test, root locus, time and frequency domains design
criterion; Bode, Nyquist, and Nicholas plots; Gain and Phase Margins; classical control design (PID
and phase compensation); state space analysis and design.

Pre-requisites: ELEN 222

ELEN 351 DIGITAL CONTROL SYSTEMS 3.0:3cr.E
This course covers discrete-time Linear Shift-Invariant (LSI) real physical dynamical system
analysis and discrete control systems design; discrete-time signal conversion and processing; sampling
theorem; stability analysis techniques (Jury stability criterion); root locus; z-transform; discrete
equivalents; classical (PID, phase compensation) and modern (state feedback) discrete-time control
systems design.

Pre-requisite: ELEN 350

ELEN 360 ELECTRIC MOTORS AND DRIVES 3.0:3cr.E
This course covers the fundamentals of electromagnetic circuits; AC three-Phase Circuits; Construction
and operation: fundamentals of AC machines, operation of Synchronous generators; induction motors:
construction and principle of operation, power, torque, and efficiency; AC drives: starting and speed
regulation, plugging and regenerative breaking; DC motor types and control strategies, stepper motors:
types, operational characteristics, drivers configurations.

Pre-requisites:
e  For Electrical Engineering Students: MATH 211, ELEN 221
e  For Mechanical Engineering Students: MATH 211, MECH 231

ELEN 361 ELECTRIC MACHINES 3.0:3cr.E
This course covers Faraday’s law applied to magnetic circuits and transformers; per unit system; energy
balance and electromechanical conversion processes; analysis of reluctance machines; three-phase and
single-phase induction motors; synchronous motors and generators; DC motors and generators; fractional
horsepower motors.

Pre-requisites: ELEN 223

ELEN 362 POWER ELECTRONICS 3.0:3cr.E
This course covers the applications of power semiconductor devices; circuit analysis; signal analysis
and energy of AC/DC, DC/DC, DC/AC, AC/AC conversions. These generic converters are applied as
controlled rectifiers, switching power supplies, motor drives, HVDC transmission, induction heating,
and others.

Pre-requisite: ELEN 231
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ELEN 400 LINEAR SYSTEMS 3.0:3cr.E
This course covers the concepts and theories of linear system analysis; state-space modeling and
analysis; controllability, observability, and stability of linear systems; properties of transfer function
matrices; minimal realization.

ELEN 401 OPTIMIZATION THEORY 3.0:3cr.E
This course is an introduction to various methods of obtaining the extreme of a non-dynamic or a
dynamic system and its use in system design. Linear programming, various search methods, nonlinear
programming and dynamic programming are also covered. Various real-life applications are discussed
and appropriate case studies are investigated.

ELEN 402 STOCHASTIC THEORY 3.0:3cr. E
This course covers general concepts of stochastic processes; stationarity and ergodicity; stochastic
continuity and differentiation; Gaussian process; linear systems with stochastic inputs; correlation
functions and power spectra; matched filtering; mean square estimation; spectral estimation;
modulation; Entropy; Markov processes; queuing theory.

ELEN411 MECHATRONICS SYSTEMS 3.0:3cr.E
The course covers interdisciplinary topics that integrate electronics, computer, control, and mechanical
engineering to create complete electromechanical systems. It covers sensors and transducers; electrical
and mechanical actuators; systems modeling and signals conditioning; analysis and identification of
discrete-time dynamic systems; commonly used digital controller design methods; closed-loop control
and microprocessor-based switching control.

ELEN 417 MEASUREMENT SYSTEMS 3.0:3cr.E
This course covers sensors and transducers as well as electrical and mechanical actuators. A wide variety
of sensors is covered in the first part of the course: temperature, humidity, pressure, strain, motion,
proximity, optical and ultrasonic sensors, current, voltage, etc. Some communication protocols (UART,
12C, SPI, 1-wire, etc.) used by sensors are briefly outlined in the second part of the course. This
necessitates the use of microcontrollers to measure data and hence the course will delve into this area
from a data acquisition point of view. The course also emphasizes control systems in which
measurements are made, data are processed, and actuators are triggered in order to service an industrial
process or a home automation control application.

ELEN 435 ADVANCED ELECTRIC MACHINES 3.0:3cr.E
This course covers the generalized theory of machines based on coupled circuit approach using matrix
methods; transformations from stationary to rotating reference frame; applications to dc induction,
and synchronous machines and their parameters; performance in the transient and the steady state.

ELEN 437 POWER SYSTEMS I 3.0:3cr.E
This course enables students to model the elements of a power system including transformers, rotating
machines and transmission lines using the per unit system and sequence impedance networks derived
from the use of symmetrical components. Power flow analysis will be studied utilizing the system
model. Matrix methods for solving network problems utilizing modern tools will be used throughout
the course.
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ELEN 441 INFORMATION THEORY AND ERROR CORRECTION 3.0:3cr.E
This course deals with orthonormal expansions, effect of additive noise in electrical communications,
vector channels, waveform channels, matched filters, bandwidth, and dimensionality. Optimum
receiver structures, probability of error, bit and block signaling, introduction to coding techniques.
Protocols for error control, signaling, addressing, fault management, and security control. Block, cyclic,
and convolutional codes; circuits and algorithms for decoding; application to reliable communication
and fault-tolerant computing.

ELEN 443 DIGITAL COMMUNICATION 3.0:3cr. E
This course treats the principles of digital transmission of information in the presence of noise where it
starts with an overview of information theory and coding; analog to digital conversion; design and
analysis principles of baseband PAM transmission systems; M-ary signaling; various passband carrier
systems including ASK, FSK and PSK; multiple access schemes (2G TDMA, 2G CDMA, 3G
WCDMA, 3G TD-CDMA, 5G BDMA). Receiver design in the presence of AWGN noise is presented
at the end of the course with special focus on match filters; maximum likelihood detectors; link budget
analysis in terms of QoS metrics such bit error rate and channel capacity. It also covers an introductory
treatment of channel coding.

ELEN 446 TELECOM ELECTRONICS 3.0:3cr.E
This course covers applications of operational amplifiers and other integrated circuits in current
technology; wide bandwidth amplifiers; low-noise amplifiers; current mode circuits; analog
multipliers; radio frequency input circuits and impedance matching; RF amplifiers; micro-strip circuits;
IF circuits; oscillators; Phase locked loops (PLLs).

ELEN 459 ENGINEERING IMAGE PROCESSING 3.0:3cr.E
This course helps to interpret the content of an image by improving the pictorial image information
interpretation and processing of seen data for autonomous machine perception. Topics covered include:
Image acquisition and storage, image transformation, image enhancement in frequency and special
domains, representation and description of a seen, recognition and interpretation.

ELEN 462 BIOMEDICAL INSTRUMENTATION I 3.0:3cr.E
This course covers the concepts and applications of biomedical instrumentation; basic transducers
and principles; amplifiers and biomedical signal processing; origin of bio-potentials; electrodes and
amplifiers; blood pressure and sound; measurement of blood flow and volume; measurements of the
respiratory system parameters; clinical laboratory instrumentation; electrical safety.

ELEN 463 MEDICAL IMAGING I 3.0:3cr.E
This course provides an introduction to the physical principles and functions of Ultrasound
(Interactions, Propagation, Attenuation, sensitivity, transducer construction, Focusing, 2D/3D, Arrays,
Image reconstruction, etc.) and X-ray Diagnostic Radiology such as X-ray Computed tomography
(including Image reconstruction), Mammography, etc. Other related issues will also be discussed.

ELEN 466 INDUSTRIAL INTELLIGENT NETWORKS 3.0:3 cr. E.
This course covers industrial networks and their applications such as advanced set of PLC problems
covering a wide range of systems; MODBUS RTU protocol and its use in industrial automation; PLC
communications; ethernet-based industrial networks such as MODBUS/TCP; home automation
(KNX/DALI).
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ELEN 472 FIBER OPTICS 3.0:3cr.E
This course covers the principles of fiber optics communication systems; optics review; Light
fundamentals; integrated optic wave guides; light sources, detectors, and couplers; distribution networks
and fiber components; modulation; noise; system design; measurement.

ELEN 480 FIELD TRAINING 0.0:3cr.E
This course requires students to undergo a two- to four-month training program at an institution whereby
they get exposed and engaged in activities related to their field of studies, thereby gaining experience
and demonstrating their skills.

ELEN 523 OPTIMAL CONTROL SYSTEMS 3.0:3cr.E
This course covers the analysis and design of modern feedback control systems; advanced state space
analysis; Popov-Belevitch-Hautus (PBH) tests; Cayley-Hamilton theorem; Ackerman’s formula; state
feedback control design and the Kalman gain; state estimation and the identity and Luenberger observer
design; optimal control design (LQR); Hamiltonian and Riccati equations; analytical control system
design.

ELEN 525 MOBILE ROBOTS 3.0:3cr.E
This course covers inspiration to implementation of mobile robots: Computational hardware,
designing and prototyping, sensors, mechanics, motors, power, and robot programming.

ELEN 527 FUZZY LOGIC CONTROL 3.0:3cr.E
This course covers analysis and design of adaptive fuzzy systems: Training of fuzzy logic systems
using backpropagation, orthogonal least squares, table lookup scheme, Nearest neighborhood
clustering; Comparison of adaptive fuzzy systems with artificial neural networks; Design using input-
output linearization concept; fuzzy adaptive filters.

ELEN 536 POWER SYSTEMS CONTROL 3.0:3cr.E
This course presents the transient, dynamic, and static stability and control of power systems
represented by a Single Machine Infinite Bus (SMIB); synchronous generator models; nonlinear swing
differential equation; definitions of transient stability and the equal-area criterion; the Phillips-Heffron
linearized model of a synchronous machine; Power System Stabilizer (PSS); the Load Frequency
Control (LFC); the Automatic Voltage Regulator (AVR); steady-state voltage stability and control.

ELEN 537 POWER SYSTEMS 11 3.0:3cr.E
This course presents symmetrical and unsymmetrical fault studies; bus impedance and admittance
methods; power system controls; transient operation of transmission lines; transient stability; computer
projects included.

ELEN 539 POWER QUALITY 3.0:3cr.E
This course covers electric power quality; measures and standard of power quality measurements;
modeling of networks and components under non-sinusoidal conditions; loads which may cause
power quality problems; analysis methods, harmonics in power systems; and power quality
improvement are covered.

ELEN 542 WIRELESS COMMUNICATION SYSTEMS 3.0:3cr.E

This course aims to present wireless communication systems in general. It is a graduate course that covers
several aspects of wireless communication starting from the general concepts and going towards
specific wireless networking protocols. Different propagation models, modulation techniques, multiple
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access approaches will be deepened. Speech coding and data transmission approaches will be
introduced. Examples on the GSM, DECT and satellite communication will be given. As a result,
the students will have a good knowledge of the most common wireless communication systems
which permits them to easily start any study in this area.

ELEN 544 SPEECH TECHNOLOGIES 3.0:3cr.E
Speech is the most natural way of communication. Classical telecommunication systems have been
built to carry this signal. Nowadays, speech is a major media in human-machine communication.
Besides, the classical and basic studies on speech coding, new speech technologies have been
developed, i.e. speech synthesis, speech recognition and speaker verification. This course presents the
state-of-the-art techniques. It starts with a brief presentation of the signal and of the most widely used
coding techniques. Concatenative speech synthesis is then described in detail. State of the art Speech
recognition systems are also presented covering Hidden Markov Models (HMM).

ELEN 562 BIOMEDICAL INSTRUMENTATION II 3.0:3cr.E
This course covers selected topics on the major medical equipment: Blood pressure and sounds, Blood
flow, respiratory measurement instruments, Biochemical parameters measurement instruments. In-
hospital visits and observation are included in the course.

ELEN 564 MEDICAL IMAGING II 3.0:3cr.E
This course provides an understanding on the principles of Magnetic Resonance Imaging (Spins, MDM,
Tissue contrast, image formation, Artifacts), and Nuclear Medicine (SPECT, PET, Planar, etc.). Also
issues such as reconstruction algorithms, Image quality will be addressed.

ELEN 572 SATELLITE AND RADAR COMMUNICATION 3.0:3cr.E
This course is designed to provide students with an understanding of the working principles of
satellite communications and the technologies involved. Topics covered include: introduction to
satellite and radar communication, orbital aspects of satellite communication, satellite link design,
multiple access methods (FDMA, TDMA, CDMA, FCMA), and systems examples (satellite TV, VSAT
applications, mobile to satellite communication).

ELEN 574 OPTICAL WDM NETWORKS 3.0:3cr.E
This course is designed to provide students with an understanding of the working principles and
challenges of optical networks. Topics covered include: Enabling technologies and building blocks,
single-hope networks, multihop networks, optical access networks (like PON, EPON and WDM
PON), optical metro networks (including interconnected WDM ring networks and packet
communication using tunable WADM), wavelength- routed networks (including routing and wavelength
assignment strategies, light path establishment: static (SLE) and dynamic (DLE), fixed and adaptive
routing and wavelength assignment strategies using heuristics).
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FACULTY OF ENGINEERING GENERAL COURSES

GENG 221 ENGINEERING ETHICS 3.0:3cr.E
This course introduces and reinforces the concepts, theories, and practice of engineering ethics and aims
at providing basic knowledge of ethics for engineers in different types of work roles. It prepares the
engineering students for identifying, taking responsibility for, and finding solutions to potential ethical
problems/cases. It provides students with an interactive study of ethical theory and the development of
professionalism and helps them think more clearly and deeply about ethical issues of the natures that
engineers often face in professional practice, and explore resources, strategies, and options for dealing
with such complications. Students review case studies of ethical conflicts in engineering practice. The
course also covers engineering codes of ethics and requires students to resolve theoretical situations
through the application of ethical codes.

(A core BS course as of 2023/24 to replace a CSPR XXX course for students who started from year
2022/2023. Previous students can take it as an equivalent of a CSPR XXX course if they have not already
taken the required 3 CSPR XXX courses)

Pre-requisite: CHEN/CIVE/ELCP/MECH/290 (according to discipline), ENGL 203

GENG 222 SUSTAINABLE DEVELOPMENT FOR ENGINEERS 3.0:3cr.E
This course introduces the fundamental and advanced concepts of sustainable development. It transitions
students’ understanding of the UN Sustainable Development Goals (SDGs) to focus specifically on the
critical role of engineers in achieving these SDGs. Students should then be able to resolve problems by
adopting sustainability principles, which should in turn reflect on the students’ multidisciplinary design
ability to ensure a proper sustainable design process to improve and preserve the quality of life for future
generations.

(A core BS course as of 2023/24 to replace a CSPR XXX course for students who started from year
2022/2023. Previous students can take it as an equivalent of a CSPR XXX course if they have not already
taken the required 3 CSPR XXX courses)

Pre-requisite: CHEN/CIVE/ELCP/MECH/290 (according to discipline), ENGL 203

GENG 311 ENGINEERING MANAGEMENT AND ECONOMICS 3.0:3cr.E
Engineers with excellent managerial skills and superior economic acumen are needed as leader of the
new century engineering world. This course prepares engineers to fulfill their managerial
responsibilities and acquire useful economic perspectives. This course is organized to contain two
major parts: (I) Functions of engineering management, and (II) Economic fundamentals for engineering
managers. Part (I) introduces the basic functions on engineering management such as planning,
organizing, leading and controlling, while part (II) covers the fundamentals of engineering economics.

GENG 400 ENGINEERING SEMINARS 20:1cr.E
This module consists of lectures and seminars covering recent research and advances in various fields
and applications of engineering disciplines.
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GENG 402 PROJECT MANAGEMENT 3.0:3cr.E
To make available the fundamentals of project management with the most workable types of
organizations and the necessary capabilities that must be included to reasonably ensure success and
minimize the possibility of failure. The course consists of construction contracting for contractors,
owners, and engineers: bidding, industry structure, types of contracts, and delivery systems of
construction, planning, estimating, quantity take-off and pricing, labor and equipment estimate, proposal
preparation, contract documents to prepare detailed estimates, permits, risk management, and taxes.
Basic critical path planning and scheduling with activity on nodes and activity on arrows, monitoring,
updating, controlling, crashing, resource leveling, resource allocation, and least cost scheduling
including time-cost trade-off analysis. Computer applications using the Primavera software.

GENG 490 GRADUATION PROJECT 3X:3cr.E
An approved final design project.
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Refer to General Listing of Course Descriptions for:

CPEN XXX
Refer to the Department of Computer Engineering

CSIS XXX
Refer to the Faculty of Arts and Sciences

CSPR XXX
Refer to the Faculty of Arts and Sciences

ENGL XXX
Refer to the Faculty of Arts and Sciences

ENMG XXX
Refer to the Faculty of Engineering

GENG XXX
Refer to the Faculty of Engineering

LISP XXX
Refer to the Faculty of Arts and Sciences

MATH XXX
Refer to the Faculty of Arts and Sciences

MECH XXX
Refer to the Department of Mechanical Engineering
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