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HUM X81

Entrepreneurship

Jlas ¥ Baly

HUM X21

Social Issues

daaiaal) Lladl

Y5 g AT qulkaia

dshaa A eda
Al yalf dadly

HUM 011

Technical English Language

Al 4 palay) 43

HUM 061

History of Engineering and
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g fa
L sl sl g

HUM 131

Introduction to programming
and Information Technology

Al ) dadia
"o slaal L g1 53855

HUM X32

Communication and
Presentation Skills

Juay) <l
i) g o2 2l

HUM X33

Scientific thinking

‘;AM‘ st
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HUM XEL1 Law and Ethics in il b CENAY! 5 16
Engineering

HUM XE2 German Language Ailaly) A2ty

Sustainable development slaa g dalaiocal) dzaiil)
HUM XE3 and environmental

sustainability standards Al dalaid)

HUM XE4 Energy and water issues S i g olyall A Lz
and climate change

ity participation i L 8 Al S L)
HUM XE6 Comr'nu'nlty participationin | s sl 2 Asddaal) 45
building the new Egypt Adaall

HUM XE8 First Aid Skills ¥ cldlay) & Jlga
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Course Title (Arad) adi) o) sial Cr Prerequisite

(clealy) Lulu psle

EMP 011 JEngineering Mathematics (1) (1) mtigh laaly

EMP 012 |Engineering Mathematics (2) (2) mtigdl claaly EMP 011
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EMP 021 |Engineering Mechanics (1) (1) ptigd) SilSsal)

EMP 022 |Engineering Mechanics (2) (2) dpmrigl) Ssilal) EMP 021

(Alsad) pgle 5 elijud) dsals) asle
EMP 031 |Engineering Chemistry dpaigh eluat)

EMP 041 |Engineering Physics (1) (1) Apmnigdl &y 580

EMP 042 |Engineering Physics (2) (2) Aptigl) Gy 380 EMP 041

PDE 011 |]Production Technology U L gl giss

PDE 021 |Engineering Drawing (1) (1) puaigd) ama )

PDE 022 |Engineering Drawing (2) (2) outigd) amd) PDE 021

il

ENG X61 |Technical Writing A58 4, LAl -

. dclu 64
ENG 262 [ Field Training (1) 1 el il Gl - 64

ENG 363 [Field Training (2) 2 e/ dual) oy il ENG 262

3
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MPE X51
Safety
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4 ka0 g elaal)
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Statistic and Probability theory EMP 012

Statistical data analysis aliball Slaal) Jaladl) EMP 011

(EMP XE*) clelu 3 s dalul agle

Numerical Methods for Engineers Opdigeall dgand) 3 yhal) EHI\CJT\/IOEI

Discrete Mathematics EMP 011

Operation Research X g EMP 011

Optimization Techniques A ¥ EMP 012
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Cr

Prerequisite
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EEC 214

Electronic Circuits

g ) gl

EMP 042

EPE 115

Electric Circuits

dapgsl) il

EEC 215

Electronic Measurements

g A il

EEC 214

EMP X13

Engineering Mathematics (3)

(3) Ayt il

EMP X12

MPD/EMP
117

Fundamentals of Engineering

Materials

Loutigl) algall ciliabuad

EMP 031

MPE118

Bio fluid Mechanics

Ausal) adlsall (Sl

MPE 219

Fundamentals of Computer Aided

Engineering

A
s

faclway  Adwtigl

HUM131

4kl aﬂ\ praal bl

EEC 421

Foundation of Biomedical System

Design

‘”,__\H\ AUaLY avauat wl.ui
(_53,.\;3\

Gl gail) il

EEC 132

Electromagnetic Waves

Lghaling g ¢S Cilagal

EMP 012

EEC 336

Acoustics and Ultrasonic

Glaracd) ‘3353 Gl gaal)

EEC132

dghal) dalall)

Sl

EEC 243

Modeling and Simulation

BlSlaag Z.AAAA

HUM131

Soead) cabal) il

MDC 157

Functional Anatomy and Human

Physiological

sl gl gyl
Gl A glganad)

MDC 258

Cell and Tissue Biology

iy sl Laglen

Jaalil) sale g Augall a)gall

EEC 361

Clinical Movement Analysis

A peal) ASpl) Yol

EMP 022

EEC 364

Rehabilitation and Prosthetics

Ao lal) Gilllly Jualal sale)
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Lukal) 3¢aY

EEC 271 |Bioelectronics and Sensors dqguat) d2aB ) cilaig sty EEC 214
G pdiiually
EEC372 |[Medical imaging and image dallaag (ol jguail gl EEC 284 + EEC

processing Devices asall 215

calalf oae Ly andidal) daliif

EEC 284 |Biomedical Signal Analysis and dgaal) dpdal) LY Julas EMPX13
Systems alaill

bl Gad) Cujaig g9 e

Lle ) LaglyiSs g pdha EEC 291

EEC 291 Healthcare Technology Project (1) )
(1)4ssall

Healthcare Technology Project ( Lle )l LagleiSi £ pda

EEC 292 .
) (2)Assalt

Medical Engineering research dudigh b Gal) dagia HUM X33

EEC 394 "
methodology Aulal)

Badins dolu 3 alall pamadil) cildlaie — A,LSAY) dpadal) Cpjial) s — 3 Jgan

Course Title (duad) d3lL) lgial) Cr Prerequisite

Principles of Control aSatl) alil avaual und EMPX13

system design

CCE324

CCE331 [Machine Learning YY) alas EMPX13

Information Systems EMPX13
CCE411 Sl glaal) ?k" M
Design
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Course Title (Al dallly) ¢lgial) Cr Prerequisite

Soead) ahal) cibeaba

EEC/ MDC | Medical informatics and Medical dqgaal) dudal) dilagleal)
359 Ethics Al cldaY

Jaalil) Bule g dugaal) Hjgal)

EEC/MPD36 | Biomaterials for implant design e B digaal) 3\gal) MPD117

2 and Technology(l) (g duiay

EEC/MPD36 | Biomaterials with Implant Design e B digaal) gal) EEC/MPD 362
and Technology(2) (2)g dutiy

EEC/MDC46 | Introduction of Genomic Coding duaiglly ) e

5 and Genetic Engineering A sl

EEC 466 Foundation of Clinical dpaal) il bl EEC364

Biomechanics Al

EEC 467 Biomedical Optics Agaal) ddal) il el EMP 042

Lukal) 36aY

EEC 473 Medical Equipment Aphl) cilanal) Jadads EEC372

Planning and Hospitals Design Glbitdivall asaaly

(o) i) Cuiig 9 e

EEC 495 Graduation Project A () -gAa g5

EEC 496 Graduation Project B (<) AT go s EEC 495
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Introduction:
Biomedical Engineering (BME) is an emerging interdisciplinary domain integrating the application

of state—of-the—art technologies and the advancement in electronics, electrical engineering, and

communications (EEC), medical devices, and rehabilitation to create methodologies, software

systems, and devices for human welfare. This field is concerned with developing new applications
and services, such as designing computer—assisted diagnostic systems that rely on artificial
intelligence, control, data analysis, and information security.

In this regard, the Department of Electronics and Electrical Communications Engineering, Faculty
of Engineering, Tanta University, Egypt, offers a modern, and well-designed program that aims
to develop graduates able to deal and in—depth learn various biomedical engineering techniques
with the cooperation with other departments along with the Electronics and Communications
Engineering Dept., such as Computer and Control Engineering Department, Mechanics
Department, Mathematics and Physics Department. Furthermore, staff members in the College
of Medicine will teach courses related to human anatomy, physiology, pathology, and radiology,
as well as introduce clinical practice needs to the engineering facilities. Additionally, partnership
with international universities is considered. The BME program will also be linked with
international universities to include study abroad with Bradford University in England and others
based on agreements and protocols between Tanta University and any well-known international
university.

This BME program includes the study of Computer-aided diagnosis systems, Medical
Instrumentation, Bioinformatics, Biotechnology, Biomechanics, Tissue Engineering, and
Regenerative Medicine. It teaches the student different principles from engineering, science, and
technology in an integrative way to understanding, identifying, and solving problems of a
biological/medical nature.

The graduate engineer will have an effective and essential role in health institutions to choose
the appropriate medical equipment that the physician needs for accurate diagnosis and treatment,
as well as for the device’s maintenance. Such graduate student will be able to improve the
performance, and develop medical devices, and systems serving biomedicine. The BME program
is also an important addition to the engineering faculties programs in the Egyptian universities,

especially in the mid—delta region.
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The BME program also works to develop the student's knowledge, skills, and competence in
using scientific and engineering methods in this field. The program aims to teach the graduate
engineer many engineering skills, including the design and development of medical electronic
devices, computer diagnostic systems, rehabilitation techniques/devices, and the maintenance of
advanced medical devices by providing basic knowledge in mathematics, electronic engineering,
and signal/image processing. Therefore, the graduates of this program will have the ability to

monitor and maintain equipment operation to meet the needs of physicians and patients.

Vision:

The vision of the biomedical engineering program is to deliver high quality undergraduate
education leading to qualified and pioneer engineers in the field of biomedical engineering to
meet the needs of the society and the requirements of the labor market to pursue successful
careers at the local, and international levels with the ability to compete globally and comply with

the national standards.

Mission:

The mission of the Biomedical Engineering program is to promote an educational, practical, and
research environment to graduate an engineer who will have a mastery of fundamental
knowledge in a variety of Biomedical Engineering fields, management, and entrepreneurial skills.
The graduate will be able to compete academically/professionally, and familiar with modern

technologies in the field of Biomedical Engineering and related domains.

BME Program Objectives/ Goals:

The Biomedical Engineering program seeks to:
1. Provide students with the necessary knowledge to understand mathematical and scientific
concepts/theories.
Provide students with the necessary knowledge to apply their basic engineering skills to
the development of medical and biological devices, and biomedical materials.
. Teach students the ability to maintain and design medical devices and medical imaging

systems.
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Prepare students able to use smart systems for developing medical devices, and the
various applications of biomedical engineering.

Provide students with the necessary knowledge to use artificial intelligence in designing
computer—assisted medical diagnostic systems.

Provide the student with skills in various areas, such as telemedicine, medical electronics,
medical devices, medical image processing, and automated diagnostic systems, using
the latest technological development.

Provide students with the ability to deal and develop integrated circuits and systems.
Educate engineers committed to innovative systems, solutions to design health
rehabilitation systems, and ethical application of science and technology in addressing the
most pressing societal needs.

Provide students with comprehensive training in various disciplines related to biomedical

engineering with develop/disseminate transformational new knowledge and technologies

that further the well-being and sustainability of society.
. Qualify the student to identify, analyze and solve the problems of biomedical engineering
and its various applications to reach the appropriate solutions.
.Develop the students' skills to find scientific and practical solutions to the problems
encountered by state agencies, factories, and realted institutions.
. Develop the students' skills in communication and presentation.
. Provide the students with the knowledge of the "thinker' as well as the experience of the
"doer."
. Prepare a graduate fully aware with international standards and specifications in the fields

of biomedical engineering.
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General competencies for engineers holding a Bachelor of Engineering from

Tanta University:
The engineer must be able to:
Al. Identify, formulate, and solve complex engineering problems by applying the fundamentals

of engineering, basic science, and mathematics.

A2. Develop and conduct appropriate experiments and/or simulations, analyze and interpret data,

evaluate, and draw conclusions, and use statistical analyzes and objective engineering
judgment to reach conclusions.

A3. Apply engineering design to produce cost-effective solutions that meet specific needs
considering global, cultural, social, economic, environmental, ethical, and other aspects
appropriate to the discipline and within principles of sustainable design and development.

A4. Use contemporary technologies, codes and standards of practice, quality guidelines, health,
and safety requirements inclusive of environmental issues and risk management principles.

AS. Practice research techniques and verification methods as an inherent part of learning.

A6. Plan and supervise engineering projects and following up on their implementation,
considering the requirements of other trades.

A7. Work efficiently as an individual and as a member of multidisciplinary and multicultural teams.

A8. Communicate effectively — graphically, verbally and in writing — with a group of others using
contemporary tools .

A9. Use creative, innovative, and flexible thinking, acquire entrepreneurial and leadership skills,
and anticipate and respond to new situations.

A10.Acquire new knowledge; and the practice of self-learning strategies, and continuous

learning.
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The graduate should also be able to possess the following competencies —
in addition to the previous general competencies — to obtain a Bachelor of

Engineering in Biomedical Engineering from Tanta University:

B1. Select, model, and analyze the electrical systems used in various fields by applying the
concepts of generating, transmitting, and distributing electrical energy systems.

B2. Design, model and analyze an electrical /electronic/digital system or component for a specific
application; and identify the tools required to improve the efficiency of this design.

B3. Design and implement electrical/electronic/digital engineering components, units,
subsystems, or systems using modern technological and professional tools.

B4. Evaluate and measure the performance of electrical/electronic/digital systems and circuits
under specific working conditions and assess their suitability for a particular application.

B5. Adopt appropriate national and international standards and rules for the design, construction,
operation, inspection and maintenance of electrical /electronic/digital equipment, systems, and

services.

In addition to the competencies, which are distinguished by the Bachelor of

Engineering in Biomedical Engineering from Tanta University:

C1. Use control theory and measurement systems for industrial variables, converting, initializing,
and processing signals, designing, and developing communication systems, electronics,
medical devices, and rehabilitation devices.

C2. Know digital and analog communications, mobile communications, encoding and decoding,

signal processing, computer—aided diagnostic systems, and telemedicine.
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Competences Mapping

L
ev
el

Course

Engineering Mathematics

(1)

EMP 011

Engineering Mechanics

(1)

EMP 021

Engineering Physics (1)

EMP 041

Engineering Drawing (1)

PDE 021

Engineering Chemistry

EMP 031

Technical English
Language

HUM 011

Engineering Mathematics

()

EMP 012

Engineering Mechanics

()

EMP 022

Engineering Physics (2)

EMP 042

Engineering Drawing (2)

PDE 022

Production Technology

PDE 011

History of Engineering
and Technology

HUMO061

Engineering Mathematics

(3)

EMP X13

Statistical data analysis

EMP X17

Electric Circuits

EPE 115

Electronic Circuits

EEC214

Technical Writing

ENG X61

Introduction in
programing and
Information Technology

HUM 131

Elective course 1 Univ.
requirement of Table 2-B

HUM X1*

Electromagnetic Waves

EEC132

Fundamentals of
Engineering Materials

MPD/EM
P 117

Functional Anatomy and
Human Physiological

MDC 157

Bio fluid Mechanics

MPE118

Scientific Thinking

HUM X33

Statistics and probability
theory

EMP X15

Modeling and Simulation

EEC243

Healthcare Technology
Project (1)

EEC 291

Fundamentals of
Computer Aided
Engineering

MPE 219

Biomedical Signal
Analysis and Systems

EEC 284

Elective course 1 Univ.
requirement of Table 1-B

HUM XE*

Electronic
Measurements

EEC 215

Bioelectronics and
Sensors

EEC271

Healthcare Technology
Project ( Il)

EEC 292

Cell and Tissue Biology

MDC 258

Occupational Health and
Safety

MPE X51

Elective course 2 Univ.
requirement of Table 1-B

HUM XE*

Medical informatic sand
Medical Ethics

EEC/ MDC
359

Acoustics and Ultrasonic

EEC 336

Clinical Movement
Analysis

EEC 361
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Biomaterials for implant EEC/MPD
design and Technology(l) | 362
General Specialist | CCE 3**
Elective Course 1 Table 3-
B
Medical imaging and | EEC372
image processing Devices
Project Management and | EEC 393
Six Sigma
Medical Engineering | EEC394
research methodology
Biomaterials with | EEC/MPD
Implant Design and | 363
Technology (2)
Elective Course 1 Table 4- | EEC3E*
B
Rehabilitation and | EEC364
Prosthetics
Communication and | HUM X32
Presentation Skills

Graduation Project A EEC 495
Regenerative Medicine EEC497
Introduction of Genomic | EEC/MDC
Coding and  Genetic | 465
Engineering
Medical Equipment EEC473
Planning and Hospitals
Design

Elective course 2 Table 4- EEC 4E*
B
Elective course 3 Table 4- EEC 4**
B
Graduation Project B EEC 496
Foundation of Clinical EEC 466
Biomechanics
Biomedical Optics EEC 467
Foundation of Biomedical | EEC421
System Design
Elective course 4 Table 4- EEC 4**
B
Elective course 5 Table 4- EEC 4**
B
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Proposed study plan

Level Zero, 1t term, Fall semester

Course title

Credit and Contact hours

Student
load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

EMP 011

Engineering Mathematics (1)

125

EMP 021

Engineering Mechanics (1)

125

EMP 041

Engineering Physics (1)

125

PDE 021

Engineering Drawing (1)

125

EMP 031

Engineering Chemistry

125

HUMO011

Technical English language

40

Total

RJIOIN]IR~]IN]|O]O

665

Level Zero, 2" term, Spring semester

Course title

Credit and Contact hours

Student
load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

EMP 012

Engineering Mathematics (2)

EMP 011

EMP 022

Engineering Mechanics (2)

EMP 021

EMP 042

Engineering Physics (2)

EMP 041

PDE 022

Engineering Drawing (2)

PDE 021

PDE 011

Production Technology

WiAR[IN]JO]|O

HUM 061

History of Engineering and
Technology

o

Total

o
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Level One, 1° term, Fall semester

Course title

Credit and Contact hours

Student
load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

EMP X13

Engineering Mathematics (3)

EMP X12

EMP X17

Statistical Data Analysis

EMPO011

EPE 115

Electric Circuits

EEC 214

Electronic Circuits

EMP 042

ENG X61

Technical Writing

RINEINIOJO

80

HUM 131

Introduction in programing and
Information Technology

90

Total

670

Level One, 2" term, Spring semester

Course title

Credit and Contact hours

Student
load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

EMP XE*

Faculty Elective course 1

EEC 132

Electromagnetic Waves

EMP 012

MPD/EMP
117

Fundamentals of Engineering
Materials

NN O

EMP 031

MDC 157

Functional Anatomy and Human
Physiological

MPE118

Bio fluid Mechanics

HUM X33

Scientific Thinking

Total
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Level Two, 1%t term, Fall semester

Course title

Credit and Contact hours

Student
load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

EMP X15

Statistics and probability theory

EMP 012

EEC 243

Modeling and Simulation

HUM131

EEC 291

Healthcare Technology Project (1)

MPE 219

Fundamentals of Computer Aided
Engineering

NI NN O

HUM131

EEC 284

Biomedical Signal Analysis and
Systems

EMPX13

HUM XE*

Univ. Elective course 1

Total

Level Two, 2" term, Spring semester

Course title

Credit and Contact hours

Student
load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

EEC 215

Electronic Measurements

EEC 214

EEC 271

Bioelectronics and Sensors

EEC 214

EEC 292

Healthcare Technology Project ( Il)

EEC 291

MDC 258

Cell and Tissue Biology

MPE X51

Occupational Health and Safety

HUM XE*

Univ. Elective course 2

Total

OIOIOINI NN
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Level Three, 1% term, Fall semester

Student

Credit and Contact hours
load

Course title

Prerequisite
Final exam duration

Credit hours
Lab./Practical Tut

o

EEC/ Medical informatic sand Medical
MDC 359 | Ethics

EEC 336 Acoustics and Ultrasonic EEC132
EEC361 |Clinical Movement Analysis . EMP 022

EEC/MPD | Biomaterials for implant design MPD117
362 and Technology(l)
CCE 3** General Specialist Elective Course EMPX13
1 Table 3-B
EEC372 Medical imaging and image 125 EEC 284 +
processing Devices EEC 215

Total 680

Level Three, 2" term, Spring semester

Student

Credit and Contact hours
load

Course title

Prerequisite
Final exam duration

Credit hours
Lab./Practical Tut

N

EEC 393 Project Management and Six
Sigma

EEC 394 Medical Engineering research 125 HUM X33
methodology

EEC/MPD | Biomaterials with Implant Design 125 EEC/MPD 362
363 and Technology(2)

EEC 3E* Elective Course 1 Table 4-B 125 as specified in
Table 4-B of the

selected course
EEC 364 Rehabilitation and Prosthetics 125 EEC/MPD 362

HUM X32 | Communication and Presentation 80 . -
Skills

Total 17 J11 ) 2 12 25 | 705
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Level Four, 1%t term, Fall semester

Credit and Contact hours

Course title

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

EEC 495

Graduation Project A 80

k% ok

EEC497

W

Regenerative Medicine 20

EMPO31+EEC
243

EEC/MDC
465

Introduction of Genomic Coding and 90
Genetic Engineering

EEC 473

Medical Equipment Planning and 125
Hospitals Design

EEC372

EEC 4E*

Elective course 2 Table 4-B 125

as specified in
Table 4-B

EEC 4**

Elective course 3 Table 4-B 125

as specified in
Table 4-B

Total 635

*%% passed 112 CH+ ENGX61+HUMX32

Level Four, 2" term, Spring semester

Student

Credit and Contact hours
load

Course title

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

EEC 496

Graduation Project B

EEC 495

EEC 466

Foundation of Clinical Biomechanics

EEC364

EEC 467

Biomedical Optics

EMP 042

EEC 421

= BN B

Foundation of Biomedical
Design

System

EEC 4**

Elective course 4 Table 4-B

as specified in
Table 4-B

EEC 4**

Elective course 5 Table 4-B

as specified in
Table 4-B

Total
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Course Map — Biomedical Engineering(BME)

EMP 011 EMP 021 EMPO41 | | PDEO2L " EMPO3L |
i) | e U] | i pndfy) | | dpatigh claett

3 220 (3 28142 24044 |3 24142

EEC421 EEC4** EEC 4**
[ A st g AL e [T
g wedipyie | weddewis
2 2+HH41 3 2641+2 3 24142

Baainal) le Ll aUaiy 4 gall Aplal) Auigll zali

O-50




Electronics and Electrical Communications Engineering Department

A gSl) LAY g il g SIS Autin andd

4y gaad) dglal) datigh) el

Course Syllabus of
Biomedical Engineering Program

(BME)

Discipline and Mandatory Major Requirements
courses

2023

Baaiaall e L) ol 3 goal) Apalal) daig) geali g

0O-51




Electronics and Electrical Communications Engineering Department

A gSl) LAY g il g SIS Autin andd

4y gaad) dglal) datigh) el

Course Syllabus of BME Program

I Engineering Mathematics (3) Course title I

EMP 012 Prerequisite EMP X13 course code
Course category ECTS | swL TT | Lab./Ap. . Lec. CH

Discipline and Mandatory 5 125 4 0 2 2 3

Part 1:Complex numbers — Algebra of complex numbers — graphical representation in complex plane — De Moivre’s theorem —
complex functions — the limits and continuity - the derivative and analytical functions - Cauchy Riemann equations —harmonic
functions - elementary complex functions — Branch cuts and branch points — Riemann sheets - Complex integration — line integral
— Cauchy’s integral theorem —Taylor and Laurent series — Singularities and zeros -poles — residue theorem — residue theorem of
real integrals - improper integrals - conformal mapping.

Part 2: Periodic functions — Fourier series — Laplace transform — Fourier integrals — Fourier transforms - Power series solutions —
special functions (Bessel’s function — Legendre’s function — Hermite’s function — Laguarre’s function — Chebychev’s function —
Airy’s function) — Linear systems of differential equations with periodic coefficients — Floquet’s theory — stability of linear systems
of differential equations — applications.

I Electric Circuits Course title I

- Prerequisite EPE 115 course code

Course category SWL | TT | Lab./Ap. | Tut. | Lec. CH

Discipline and Mandatory 5 125 5 2 1 2 3

Elements, quantities and basic laws of electric circuits - Source transformations - Resistive circuit simplification - Average and
effective values of waveforms - Sinusoidal waveform characteristics - Complex power calculations - Methods of circuit analysis -
Circuit theorems - Three-phase circuits- Advanced applications.

Electronic Circuits Course title
EMP 042 Prerequisite EEC 214 course code

Course category SWL | TT | Lab./Ap. | Tut. | Lec. CH

Discipline and Mandatory 5 125 5 2 1 2 3

Feedback theory - Stability - Power Amplifiers - Differential amplifiers — Operational amplifiers and its applications —
Instrumentation amplifiers. Feedback amplifiers — Oscillators circuits - Relaxation oscillators - Active filter design - Integrated

circuit design - Advanced applications.

I Electromagnetic Waves Course title I

EMP 012 Prerequisite EEC 132 course code

Course category ECTS | SWL | TT | Lab./Ap. . | Lec. CH

Discipline and Mandatory 5 125 5 2 1 2 3

Introduction to Wave propagation - Poyenting theorem and wave equation - Types of media - wave parameters - Polarization,
reflection and transmission of waves. High frequency transmission lines, TL equivalent circuit, parameters, impedance matching
and tuning techniques, smith chart., parallel plate waveguides, TEM, TE and TM modes, Cutoff frequency - parameters, power
transmitted, wall and and losses, rectangular and cirular waveguides, TE and TM modes - parameters, transmitted power and losses
- Cavity Resonators - modes, quality factor, effect of dielectric loss.

Baaiaall e L) ol 3 goal) Apalal) daig) geali g
0-52




Electronics and Electrical Communications Engineering Department

A gSl) LAY g il g SIS Autin andd

4y gaad) dglal) datigh) el

I Fundamentals of Engineering Materials Course title I

EMP 031 Prerequisite MPD/EMP 117 course code

Course category ECTS | SWL | TT | Lab./Ap. . | Lec. CH

Discipline and Mandatory 5 125 5 2 1 2 3

Overview of basic materials science- Introduction of different types of Biomaterials- Surface chemistry of biomaterials, thermal
and chemical phenomenon, piezoelectric effect- Mechanical properties and tests, Polymer and plastics, Metallic, Carbon and
Ceramic Biomaterials, Synthetic and Polymeric, Biomaterials, Biopolymers, Orthopedic Implants, Tissue response to implants,
Blood and clotting, Degradation of implantable materials, Surface properties of implantable materials, Cardiovascular Implants
and Extracorporeal Devices, Implantable materials processing, characterizations, and sterilization, Biocompatibility and Tissue
engineering, Biofilms, Wound healing, Prosthetic Devices. Mechanics of materials: Forces, Stress and strain, Structures, Tension
and compression, Pin-jointed frames, bending moment and shear force diagrams, First and second moments of area, Beam
deflections: Macaulay's method for integrating the expression for bending moment.

Functional Anatomy and Human Physiological Course title
- Prerequisite MDC 157 course code

Course category SWL | TT | Lab./Ap. | Tut. | Lec. CH

Discipline and Mandatory 5 125 5 2 1 2 3

General anatomy includes osteology, musculature, circulatory system, respiratory system, abdominal viscera and the human
nervous system, including the cortex, brainstem, cerebellum, spinal cord, peripheral nerves, and the autonomic nervous system.
The most relevant physiological measurements for the assessment of human body including blood pressure, electrocardiograph,

spirometry (lung/pulmonary function), peak expiratory flow, skin analysis (moisture, oil and softness/roughness), metabolic rate
and kidney.

Bio fluid Mechanics Course title
- Prerequisite MPE118 course code

Course category — TT | Lab./Ap. . Lec. CH

Discipline and Mandatory 5 125 5 2 1 2 3

Properties of fluids. Hydrostatic forces and buoyant forces; Fluids in motion - laminar flows and turbulence. Mass continuity
conservation of energy - Bernoulli's equation; maintain momentum; flow in the tubes.

Introduction to Energy Thermodynamics; Systems, Energy, Work, Heat, Properties Physical Principles of Heat and Cryotherapy,
Indications and Contraindications for Heat and Cryotherapy, Electrophysical Agents, Appropriate Applications of Heat and
Cryotherapy, Evidence Base for Heat and Cryotherapy, Thermal Modalities, including surface heat and cold.

Scientific Thinking Course title
- Prerequisite HUM X33 course code

Course category ECTS | SWL | TT | Lab./Ap. . | Lec. CH

Discipline and Mandatory 3.5 80 2 0 0 2 2

Introduction to creative thinking: intelligence and creative thinking - creative thinking techniques - critical thinking - brainstorming
- creative thinking and decision-making - innovation - history of the scientific method - early forms of scientific methods - modern
methodology - basic steps in the scientific method.
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Modeling and Simulation Course title

HUM131 Prerequisite EEC 243 course code

Course category ECTS | swL TT | Lab./Ap. . Lec. CH

Discipline and Mandatory 5 125 5 2 1 2 3

Introduction to system modeling and simulation Software tools An overview of continuous, discrete, combined, and
other events of modeling Statistics of simulation analysis techniques, validation and verification Software-intensive
systems applications Current and future trends of simulation for a wide range of applications using MATLAB High-
level programming language advanced applications.

Healthcare Technology Project (1) Course title

- Prerequisite EEC 291 course code

Course category SWL | TT | Lab./Ap. | Tut. | Lec. CH

Discipline and Mandatory 5 125 5 2 1 2 3

Healthcare technology requirements, ldentification of Opportunities and Meeting Needs, Product Specification,
Concept Generation, Concept Selection, Concept Testing, Industrial Design, Design Visualization Tools, Project
Planning, Prototyping Tools, Prototyping Methods, Product Engineering, Design for Manufacturing, Robust Design,
Environmental Design, Patents and Intellectual Property Protection, applications of healthcare technoplgy projects.

Fundamentals of Computer Aided Engineering Course title

HUM131 Prerequisite MPE 219 course code

Course category SwL TT | Lab./Ap. . Lec. CH

Discipline and Mandatory 5 125 4 2 0 2 3

The syllabus is divided into two core areas (computer-aided design and computing analysis) that are common to all
disciplines. Some discipline specific learning is also included. Computer-aided design (AutoCAD and SolidWorks)
includes an understanding of engineering graphics, the basics of 3D modeling, association modeling and simulation,
and computational analysis (MATLAB) and includes solving engineering mathematical problems, creating, and
displaying graphs, data plots, matrices, vector analysis, and data synthesi, applications of computer aided engineering.

Biomedical Signal Analysis and Systems Course title

EMPX13 Prerequisite EEC 284 course code

Course category SWL | TT | Lab./Ap. | Tut. | Lec. CH

Discipline and Mandatory 5 125 5 2 1 2 3

Introduction to biological systems, negative feedback for control and stability, biological signals as an electrical event.
Types and acquisition of bio signals, Models of biological signals, Analysis of continuous and discrete time bio
signals, Filtering theory and applications to biological problems, Mathematical representation and analysis of
biological signals. Nonlinear models and methods, Transient responses and stability of the signals and systems.
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I Electronic Measurements Course title I

EEC 214 Prerequisite EEC 215 course code

Course category SWL | TT | Lab./Ap. . | Lec. CH

Discipline and Mandatory 5 125 6 2 2 2 3

Waveform generation circuits - A/D and D/A converters circuits - Computational analog circuits - Basic
measurements techniques - Precision instrumentation circuits - Digital instruments - Signal analyzers - Oscilloscope
types and probes - Different types of transducers - New topics and applications.

Bioelectronics and Sensors Course title
EEC 214 Prerequisite EEC 271 course code

Course category SWL | TT | Lab./Ap. | Tut. | Lec. CH

Discipline and Mandatory 5 125 6 2 2 2 3

Basic Sensors and Principles- including biopotential electrodes and Types of bioelectronics and sensors and
fundamentals of medical instrumentation: types of medical recording and monitoring instruments. Bio-electrodes and
Biomedical recorders, recording systems and Different types of electrodes and their uses Physiological Transducers
need for sensor system in diagnosis, accuracy, precision and errors, signal, and noise. Examples of different
biosensors.

I Healthcare Technology Project ( 11) Course title I

EEC 291 Prerequisite EEC 292 course code

Course category SwL TT | Lab./Ap. . Lec. CH

Discipline and Mandatory 5 125 6 2 2 2 3

Advanced topics on opportunities and addressing needs for healthcare technology projects. Medical product
specifications. Concept generation. Concept selection. Concept testing. Industrial design. Design visualization tools.
Project Planning. Prototyping Tools. Prototyping Methods. Product Architecture. Design for manufacture. Robust
design. Design for Environment. Patents and IP protection.

Cell and Tissue Biology Course title
- Prerequisite MDC 258 course code

Course category SWL | TT | Lab./Ap. | Tut. | Lec. CH

Discipline and Mandatory 5 125 4 2 0 2 3

Basic principles of biochemistry and cell/tissue biology, different cell types, the immune system in combating
infection as well as basic principles of infection control, the structure and function of virus, bacteria, parasite, etc. as
follows: Cell Biology including Eukaryotic Cells Structure (Organelles) Cell Cycle Extracellular Matrix and Cell
Adhesion Cytoskeleton Cell Types Tissue Level of Organization Cancer and Abnormal Cell Growth. Microbiology,
Infection Control.
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I Medical informatic and Medical Ethics Course title I

- Prerequisite EEC/ MDC 359 course code

Course category ECTS | SWL | TT | Lab./Ap. . | Lec. CH

Major and Mandatory 3.5 90 2 0 1 1 2

Introduction to medical informatics: Role of computer technology in healthcare, mobile applications, hospital filing
systems, and patients’ medical and personal information. Computer in the computer aided diagnosis and nature of
medical data, Medical data management systems, Personal Health Record (PHR), Electronic medical records (EMR),
Computer-based Patient Record. Introduction to Picture Archiving and Communication System (PACS), Introduction
to Radiology Information Systems (RIS). Medical Ethics.

Acoustics and Ultrasonic Course title
EEC132 Prerequisite EEC 336 course code

Course category SWE TT | Lab./Ap. . Lec. CH

Discipline and Mandatory 5 125 5 2 1 2 3

Plane and spherical acoustic waves-simple acoustic sources and applications-acoustic energy transformers- speaker’s
types and systems- microphones types and systems-acoustics measurements-acoustic and sonic-environmental
acoustics in open area environmental acoustics in closed area-ultrasonic applications.

I Clinical Movement Analysis Course title I

EMP 022 Prerequisite EEC 361 course code

Course category ECTS TT | Lab./Ap. . Lec. CH

Discipline and Mandatory 3.5 90 3 1 0 2 2
For Clinical Movement Analysis part: Introduction to the biomechanical concepts associated with gait and posture;
Covers the methods and equipment along with the limitations in such interpretations; Outlines how to determine
internal joint forces and torques via inverse dynamics modelling. For Bio-control part: Introduction to state variable
concept, definition of state variables, matrix representation of state equation. Different applications of Clinical
Movement Analysi

Biomaterials for implant design and Technology(l) Course title
MPD11 Prerequisite EEC/MPD 362 course code

Course category e TT | Lab./Ap. . Lec. CH

Major and Mandatory 5 125 5 2 1 2 3

For biomaterials: introduction to biomaterials- applications, properties, and processing. Pre-requisites of biomaterials
(biocompatibility concepts). Structure and properties of tissues, metals, polymers/composites, and ceramics as
biomaterials. Surface engineering of biomaterials, processing and forming techniques. Degradation of biomaterials,
corrosion, bio tribology (wear, friction, and lubrication), and adsorption. Polymer applications in artificial joints.
Shape memory polymers. Bioresorbable polymers. Simulation and applications for Biomaterials for implant design

and Technology.
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I Principles of Control system design Course title I

EMPX13 | Prerequisite CCE324 course code
Course category ECTS | SWL 1T Lab./Ap. . Lec. CH

Major and Elective 5 125 5 2 1 2 3

Introduction to control engineering - System modeling and representation — Transfer functions - Block
diagrams - Signal flow graphs- Closed-loop control systems - Classification of Controllers - Control System
Design by the Root-Locus Approach- Control Systems Design by Frequency-Response Approach- Control Systems
Design in State Space.

Machine Learning Course title
EMPX13 | Prerequisite CCE331 course code
Course category ECTS | SWL T Lab./Ap. Tut. Lec. CH

Major and Elective 5 125 5 2 1 2 3

Machine learning to improve healthcare- definition of machine learning, Supervised, unsupervised and reinforcement
types of learning - Linear regression - Logistic regression -Classification and pattern recognition - Support vector
machine - Gaussian models — Kernel methods — Decision trees - Nearest neighbour — Clustering — Graphical models
— Mixture models and expectation-maximization algorithm - Principal component analysis — Markov and hidden
Markov models — Basics of deep learning- applications of machine learning in medical domain.

I Information Systems Design Course title I

EMPX13 | Prerequisite CCE411 course code
Course category ECTS | SWL TT Lab./Ap. Tut. Lec. CH

Major and Elective 5 125 5 2 1 2 3

Introduction on database-Data quality and integration - Data and database management - Distributed and cloud
databases - Transaction management: concurrency and sequencing monitoring; Recovery and robustness; two stage
locking; Two stages assumption - advanced indexing and query processing - multidimensional pointer structures -
Object-oriented data modeling - using relational databases to provide stability - NoSQL databases - Big data.

Medical imaging and image processing Devices Course title
EEC 284 + EEC 215 Prerequisite EEC372 course code

Course category S TT | Lab./Ap. . Lec. CH

Discipline and Mandatory 5 125 5 2 1 2 3

Introduction to imaging modalities: types, requirements, limitations as Digital radiography, X-Ray engineering
principal, image formation, x-ray tube, image artifacts, radiation protection, scattered radiation and its importance to
radio graphical image, quality and safety specifications.Computed tomography (CT),Magnetic resonance
(MRI),Medical Thermography,Ultrasound (US imaging system),Digital vascular imaging, Advanced imaging, Inter-
professional education, Medical robots and New trends in imaging modalities and image formation, medical image
processing systems.
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Project Management and Six Sigma Course title
- Prerequisite EEC 393 course code

Course category SwL TT | Lab./Ap. . Lec. CH

Major and Mandatory 5 125 5 2 1 2 3

Project management framework and lifecycle, The project charter and stakeholder analysis. Project scope: Work
Breakdown Structure (WBS) and Statement of Work (SoW). Project time management, Project cost management and
estimating Methods, Cost budgeting and cashflow, Earned value concepts, Project procurement, Capital investment
appraisal, PRINCE2 fundamentals. Six Sigma Organization (Belts). Case studies of successful and unsuccessful
projects in Engineering. Solving problems in the hospitals related to the medical devices.

Medical Engineering research methodology Course title
HUM X33 Prerequisite EEC 394 course code

Course category SWL | TT | Lab./Ap. | Tut. | Lec. CH

Discipline and Mandatory 5 125 4 2 0 2 3

Basic research concepts and theories course: Classical and modern research methodologies, such as experimental,
historical and causal comparative. Empirical research, reliability, confounding, evidence, factor analysis, bias,
principled argument, and item response. Gather data, analyze results and report conclusions in both oral and written
forms, Reporting methods of review previously published experiments to identify design, implementation and
analytical errors and then propose solutions to correct the faults.

I Biomaterials with Implant Design and Technology (2) Course title I

EEC/MPD 362 Prerequisite EEC/MPD 363 course code

Course category SwL TT | Lab./Ap. . Lec. CH

Major and Mandatory 5 125 4 2 0 2 3

Implant design: General design considerations including design procedures, design specifications and regulatory
issues; Surgical considerations; Bearing surfaces; Implant fixation; Implant loosening and wear; Implant
manufacturing; Pre-clinical evaluation of orthopedic implants; Hip/knee joint replacements. Research-led areas of
recent developments: shape memory polymer devices; bioresorbable polymer devices; associated manufacturing
technigues. Scaffold design and simulation.

Rehabilitation and Prosthetics Course title

EEC/MPD 362 Prerequisite EEC 364 course code
Course category Sl TT | Lab./Ap. . Lec. CH

Discipline and Mandatory 5 125 4 2 0 2 3

Overview of common bone disorders as well as muscular skeletal and/or neural disorders and how/why such orders
occur; Examination of concepts and principles of corrective and/or assistive orthotic devices and of prosthetic devices;
Acquaintance of the literature examining the effectiveness of orthotic and prosthetic devices, and hence conversant
with the various methodological approaches used to evaluate device efficacy; Experience in undertaking a mechanical
and/or biomechanical evaluation of orthotic or prosthetic device's function.
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Communication and Presentation Skills Course title

- Prerequisite HUM X32 course code

Course category ECTS TT | Lab./Ap. . Lec. CH

Discipline and Mandatory 3.5 80 3 2 0 1 2

Introduction to types of communication: the communication component and distorting the communication process,
Presenter's responsibilities. Active listening, Verbal and nonverbal communication, Deal with a hostile audience,
Design Effective Presentations, Academic conventions in writing, Final student presentations, Personal study skills,
Interpersonal Skills.

Graduation Project A Course title

+Pass 112 CH . .
ENGX61+HUMX32 Prerequisite EEC 495 course code

Course category ECTS TT | Lab./Ap. . Lec. CH

Major and Mandatory 3.5 80 4 3 0 1 2

A project based on knowledge acquired during the first four years of the program. Students are responsible for
reviewing current literature, design of equipment/experiments/models, learning/developing new techniques and
implementing what they have learned to solve a medical engineering problem.

Regenerative Medicine Course title
EMP(031+EEC243 Prerequisite EEC497 course code

Course category A9 TT | Lab./Ap. | Tut. | Lec. CH

Major and Mandatory 3.5 90 3 1 0 2 2

Overview of cell culture fundamentals, an extensive review on extracellular matrix, cell-cell and cell-matrix
interactions. Subsequent lectures will cover the effects of physical, chemicalV, and electrical stimuli on cellular
behavior once cells attach to biomaterials as scaffolds. Tissue engineering will be introduced by reviewing tissue
structure and function and the clinical need for tissue repair. An overview of scaffold design and processing for tissue

engineering.

Introduction of Genomic Coding and Genetic Engineering Course title
- Prerequisite EEC/MDC 465 course code

Course category L TT | Lab./Ap. . Lec. CH

Major and Mandatory 3.5 90 3 1 0 2 2

Definition of Genomic Coding and Genetic Engineering- Elementary information theory. Elementary coding theory.
Nature of information. Information encoding, storage and transmission. Error-correcting codes. Elementary statistics.
Expected distributions. Genomic alphabet. Proteomic alphabet. Genomic information coding. Sequence analysis.
Sequence alignment. Pattern matching. Pattern discovery. Applications to taxonomy and phylogeny. ldentify genome
codes. Gene-Protein and amino acids.
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Medical Equipment Planning and Hospitals Design Course title

EEC372 Prerequisite EEC 473 course code

Course category ECTS | swL TT | Lab./Ap. . Lec. CH

Major and Mandatory 5 125 5 2 1 2 3

Principles of hospitals design, Principles of healthcare technology planning and management, Medical Equipment
Planning services include, Medical equipment planning, and architectural design of healthcare facilities.

Planning and programming stages through the design process to ensure efficiency of the clinical requirements/
environment.

Graduation Project B Course title
EEC 495 Prerequisite EEC 496 course code

Course category SWL 1 TT | Lab./Ap. . | Lec. CH

Major and Mandatory 5 125 5 4 0 1 3

A project based on knowledge acquired during the first four years of the program. Students are responsible for
reviewing current literature, design of equipment/experiments/models, learning/developing new techniques and
implementing which they have learned to solve a medical engineering problem.

Foundation of Clinical Biomechanics Course title
EEC364 Prerequisite EEC 466 course code

Course category U TT | Lab./Ap. . Lec. CH

Major and Mandatory 3.5 90 4 2 0 2 2

3D and advanced gait and posture analyses; including using inverse dynamics modelling to determine joint moments
and muscle powers. Emphasis on how such is used in a clinical context. Weekly round-table discussion is used to
develop a critical understanding of the literature, on for example topics, such as: Knee osteoarthritis’ biomechanical
problem and biomechanical variables for early detection.

Biomedical Optics Course title
EMP 042 Prerequisite EEC 467 course code

Course category 2l TT | Lab./Ap. . Lec. CH

Major and Mandatory 3.5 | 90 3 1 0 2 2

Introduction: General phenomena, such as scattering, absorption, fluorescence and polarization, introduction to optics

and tissue optics.

Mathematical methods to simulate photon transport in tissues. Principles and techniques: Absorption, fluorescence
and vibrational spectroscopies and imaging, Time-resolved spectroscopy and imaging. Light sources, detectors, and
optical systems in medical devices.
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Foundation of Biomedical System Design Course title

- Prerequisite EEC 421 course code

Course category ECTS | SWL | 7T Lab./Ap. . Lec. CH

Discipline and Mandatory 3.5 | 90 3 1 0 2 2

Introduction to competitive design. Product development frameworks and processes. Principles of consumer-focused
engineering and tools to support acquiring consumer insight, and translation to engineering requirements. Systems
engineering fundamentals. Concept generation and selection. Principles of innovation. The functional framework for
robust engineering design. Lean product development and systems engineering management. Global product
development operations. Project and People skills for successful Competitive Design. Effective communication.

Virtual reality technology Course title

EEC243 + MPE219 Prerequisite EEC3E1 course code

Course category SWL | TT Lab./Ap. Tut. Lec. CH

Major and Elective 5 |125] 5 2 1 2 3

Introduction to VR and Augmented Reality (AR) - Multiple Modals of Input and Output Interface - Visual
Computation - Environment Modeling - 3D Interaction Techniques - Stereoscopic Perception and Rendering -
Development Tools and Frameworks in Virtual Reality - Real-world Ap-plications of Virtual Reality. VR and AR in
medical applications.

Information Security Course title

MPE 219+ EMP X15 Prerequisite EEC3E2 course code

Course category SWL | TT Lab./Ap. Tut. Lec. CH

Major and Elective 5 |125] 5 2 1 2 3

Introduction to data security, Security information and security overview (Threats and Attacks - Protection
mechanisms). Operation system and Host security. Network security basis. Internet security protocols: IP Sec., SSL
and PGP. Application of Encryption and Decryption. Symmetric key encryption - Asymmetric key encryption - Hash
functions- Authentication methods - Digital signature - Key management. Safety operation and analysis. Advanced
applications in medical systems and telemedicine.

Big data and data analysis Course title

MPE 219+ EEC243 | Prerequisite EEC3E3 course code

Course category ECTS | SWL | TT Lab./Ap. Tut. Lec. CH

Major and Elective 5 |125] 5 2 1 2 3

Big data definition and taxonomy - Big data value for the enterprise —Introduction to data analysis- Introduction to
Hadoop - Hadoop components: MapRe-duce/Pig/Hive/HBase - Loading data into Hadoop - Handling files in Ha-
doop - Getting data from Hadoop - Introduction to the SQL language - From SQL to HiveQL - Introduction to HIVE
e HIVEQL - Using Hive to query Hadoop files -Introduction to Big Data analytics - State of the prac-tice in analytics
- Bl versus data science - Current analytical architecture - Data analytics lifecycle overview - Basic data analytics
methods with R - Advanced analytical theory and methods (Clustering - Association rules - Regression - Classification
- Time series analysis - Text analysis). Big data analysis in medical applications and telemedicine.
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I Embedded Systems Course title I

MPE 219 Prerequisite EEC3E4 course code
Course category ECTS | SWL | TT Lab./Ap. Tut. Lec. CH
Major and Elective 5 (125 5 2 1 2 3

Overview of embedded systems - Hardware/software codesign of embedded systems - A methodology based on finite
state machines - modeling digital systems using VHDL and FPGA - Microcontroller architecture - C programming
for embedded microcontroller and peripheral devices - Peripheral interfacing methods and standards. Analog-digital
conversion methods and interfacing. Real time operating systems and their testing - Applications of industrial medical
embedded systems.

I Principles of Deep learning Course title I

MPE 219 | Prerequisite EEC4ES course code
Course category ECTS | SWL | TT Lab./Ap. Tut. Lec. CH

Major and Elective 5 |125] 5 2 1 2 3

Overview of machine learning— Network architecture —Classification problems — Prediction problems - Learning rules
— Definition of deep learning - Convolution networks. - Optimization for training deep models- Deep convolutional
networks- Deep recurrent networks- Deep Boltzmann machines- Deep reinforcement learning- Applications for deep
learning. Deep learning in medical computer-aided diagnosis systems and healthcare applications.

Sensors and Internet of Things Course title
EEC 271 Prerequisite EEC4E6 course code

Course category SWL | TT Lab./Ap. Tut. Lec. CH
Major and Elective 5 125 5 2 1 2 3

Sensors design - Linearization - Conversions - Filtering and impedance matching - Digital-to-Analog Converters
(DAC:s) - Analog-to-Digital Converters (ADCs) — Data Acquisition Systems (DASS) - Hardware and software of data
acquisition systems - Thermal sensors - Mechanical sensors - Optical sensors - 10T architectures - Application of loT
- Security and privacy for 10T computing - Edge computing. Sensor network- Applications of 10T in medical
applications.

Adaptive Control Systems Design Course title
EEC 361 | Prerequisite EEC4E7 course code

Course category ECTS | SWL | TT Lab./Ap. . Lec. CH
Major and Elective 5 125 5 2 1 2 3

Introduction to control engineering - System modeling and representation - Classification of Controllers -
Control System Design by the Root-Locus Approach, Frequency-Response Approach and in State Space. Modelling
of stochastic control systems - Dynamic programming - Linear quadratic and Gaussian (LQG) systems - Team theory
- Information structures - Static and dynamic teams - Dynamic programming for teams - Analysis of linear systems
with random inputs.
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Advanced Clinical Biomechanics Course title

MPE118+ EEC 361 Prerequisite EEC468 course code

Course category SWL TT Lab./Ap. 5 Lec. CH

Major and Elective 5 |125] 5 2 1 2 3

Advanced 3D and advanced gait and posture analyses; including using inverse dynamics modeling to determine joint
moments and muscle powers. Emphasis on how such is used in a clinical context .

Weekly round-table discussion is used to develop a critical understanding of the literature, evaluate and analyze
biomechanical/human movement data, Apply biomechanical theory to gain insights into balance, locomotive
disorders and/or movement adaptations.

Embedded Systems in Medical Devices Course title

EEC372 Prerequisite EEC474 course code

Course category ECTS | SWL | TT Lab./Ap. Tut. Lec. CH

Major and Elective 5 |125] 5 2 1 2 3

Overview of embedded systems: introduction to microprocessor, micro controller: Comparison of Microprocessor
and Micro controller, micro controller, and embedded processors. Hardware/software co-design of medical embedded
systems. Methodology based on finite state machines. Modeling digital systems using VHDL and FPGA

In-Circuit Emulator (ICE) in medical devices. Microcontroller architecture. Machine level description of C
programming for embedded microcontroller and peripheral devices. Applications of embedded Systems in medical
devices.

Advanced Ultrasound Imaging Course title

EEC372+ EEC 336 | Prerequisite EEC485 course code

Course category ECTS | SWL TT Lab./Ap. . Lec. CH

Major and Elective 5 125 5 2 1 2 3

Ultrasound definition, procedure, uses Linear acoustics and k-space Use of ultrasound in biological field. Basic
principles of radio-diagnosis, image formation, image analysis. Ultrasound transducer, measurement of image system,
application of scan, m-mode and b-scan, scan scattering and propagation of ultrasound in biological and material with
applications to imaging and tissues, sector scan, mechanical sector transducers, linear scan using multi element linear
array scanner, annular array system.

Mechatronics Systems Course title

MPE118 Prerequisite EEC447 course code

Course category ECTS | SWL | TT Lab./Ap. Tut. Lec. CH

Major and Elective 5 125 5 2 1 2 3

Introduction to mechatronic systems, Energy-based modeling of engineering systems in different physical domains,
From energy-based to computational models and computer simulation, Analysis of linear systems using transforms,
Power transducers and actuators, Measurement systems and working principles of mechatronic sensors, Mechatronics
systems in medical applications and devices.
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I Advanced Medical Image Analysis and Processing Course title I

EEC 284 | Prerequisite EEC486 course code
Course category ECTS | SWL | TT Lab./Ap. Tut. Lec. CH

Major and Elective 5 |125] 5 2 1 2 3

Overview on medical imaging modalities and their image formation procedures, devices noise, captured images
quality and artifacts. Mathematical imaging and advanced methods in medical image visualization, enhancement,
segmentation, features extraction, classification, and their applications-Advanced techniques in medical image noise
removal- Advanced techniques in medical image segmentation- Medical image registration- Medical image
interpolation. 3D imaging, Advanced image analysis techniques. New methods of signal and image processing,
computer vision, machine learning, and statistical analysis and their application in medical image analysis Imaging-
derived biomarker detection and clinical decision support systems, detect biomarkers characterizing a disease and to
build decision support systems using computer algorithms. Artificial Intelligence and Search Techniques,
Optimization concept in medical applications.

I Advanced Bioinstrumentation Course title I

EEC372 Prerequisite EEC475 course code
Course category ECTS | SWL | TT Lab./Ap. Tut. Lec. CH
Major and Elective 5 125 5 2 1 2 3

Medical devices requirements, Implantable biomedical sensors and systems, Nerve and muscle stimulator, Ultrasonic
Stimulator, Electro-surgical stimulator, Functional electrical stimulator, Spirometry, Plathysmogram, ECG Monitor,
Pacemaker (external and implantable, power source of implantable pacemaker leads and electrodes), Demonstration
of coronary care devices-coronary stents- Medical devices such as X-ray machine, magnetic resonance device,
ventilator, and hemaodialysis device.

Advanced Computer-aided Diagnosis and Surgery Systems Course title
EEC372 Prerequisite EEC487 course code

Course category ECTS | SWL | TT Lab./Ap. Tut. Lec. CH
Major and Elective 5 125 5 2 1 2 3

Computer-aided diagnosis (CADXx) systems, Computer-aided detection (CADe) systems, Computer-aided surgery
(CAS) systems, Medical robotics and Computer assisted surgery, Image-guided radiotherapy , Endoscopy and WCE
image processing and abnormalities tracking, Multi-modalities integration into treatment facilities and protocols ,
Advancements in medical imaging technology from implementation through to applications and the need for quality
assurance, Augmented reality and virtual reality in medical surgery. Development of image-processing software and
prototyping in JAVA and MATLAB application to real-world examples in biomedical imaging- New trends in CAD
systems and image processing based on advanced machine learning, optimization methods and neutrosophic theory.
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I Integrated Medical Devices Physics Course title I

EEC372 Prerequisite EEC476 course code
Course category ECTS | SWL | TT Lab./Ap. Tut. Lec. CH
Major and Elective 5 125 5 2 1 2 3

Advanced Bioinstrumentation, Semiconductor device physics , Quantum Electronics, Spectroscopy, Integrated optics
and optical sensors, Fundamental concepts of the main imaging modalities , Origins of radiation and interaction of
radiation with matter, Radiation measurement and instrumentation , Geometrical and matrix (ABCD) optics, wave
and Fourier optics, point-spread function (PSF), resolution and contrast, microscope elements (eyepiece, filters,
illuminations, detectors), digital camera, fluorescence microscopy.

Medical Robotics Course title
MPE 219+ EEC 361 Prerequisite EEC469 course code

Course category ECTS | SWL | TT Lab./Ap. Tut. Lec. CH
Major and Elective 5 125 5 2 1 2 3

Introductory topics Introduction to control and medical robotics (applications and paradigms), Basic kinematics
concepts (forward, inverse, remote center of motion), Basic control concepts (impedance, admittance), Surgery for
engineers, and surgical robots, Movement kinetics of robots, Interventional radiology for engineers, Minimally
Invasive Surgery (MIS), Human-machine interfaces, Teleoperation, Cooperative manipulation, Port placement for
MIS, Robot design concepts, Video images in MIS, Augmented reality in robotics.
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List of overall data about the program

Credits and SWL Total Contact Hours 4 Requirements %

Program
CH | ECTS | SWL | Lec Tut Lab T UR FR DR

Ay gaal) dpalal) duuaigl)

Biomedical Engineering (BME) 249 | 6700 | 113 46 a 250 | 813

NC Total number of Courses UR  University Requirement

CH Credit Hour FR  Faculty Requirement

ECTS European Credit Transfer System DR  Discipline Requirement

SWL Student Workload/prgram PR Program Requirement

Lec Lectures

Tut Tutorials BS Basic Sciences Percentage, Credit Hours

Lab Laboratory EC  Elective Courses Percentage, by Credit Hours

TT Total

Checklist for each program:

The total number of credit hours should be between 144 and 165.
The percentage of the 4 requirements is calculated by credit hours and should follow the percentages in the Terms of Reference.
The percentage of basic sciences is calculated by credit hours and should follow the percentages in the terms of reference.

The maximum number of courses is 60.
The maximum number of weekly contact hours is 280 contact hours. The maximum number of Lecture Contact Hours is 50% of total contact hours or 130 contact hours,

whichever is less.
The electives pool should be at least 15% of the total credit hours of the program.
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