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Power Electromechanical
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Mechatronic
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Power |

Standards for Benha Generic Standards
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and Electronics

Computer
and Systems

 f Biomedical |

Construction
ineering
and Management

Civil

ironmental
Engineering

Architecture

Figure 2 Different Levels of Competencies as per NARS 2018, as published by NAQAAE
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Table 11 List of overall data about the programs.

Credits and SWL Total Contact Hours 4 Requirements %

# Program NC "CHTECTS [SWL| Lec [Tut| Lab [TT| UR | FR | DR | PR | °>°%
Specialized Programs
1 | Design and Production Engineering 61 | 160 | 267 | 6750 | 104 | 55 76 |235| 875 | 20 39.37 | 31.87 22.5
2 | Mechanical Power Engineering 61 | 160 | 267 | 6750 | 106 | 55 74 1235 | 875 | 20 41.25 30 18.75
3 | Mechatronics Engineering Program 61 | 160 | 267 | 6750 | 104 | 55 76 235 | 875 | 20 | 39.375 | 31.875 | 225
4 | Electrical Power and Machines Engineering 61 | 160 | 270 | 6750 | 110 | 102 | 73 |285] 875 | 20 41.87 29.4 | 18.125
5 | Computer and Control Systems Engineering 58 | 160 | 270 | 6750 | 108 | 56 75 239|875 | 20 | 41.88 | 29.38 | 20.63
6 | Electronics and Communications 58 | 160 | 270 | 6750 | 107 | 65 72 | 244 | 875 | 20 42.5 28.75 | 18.75
7 | Biomedical Engineering 58 | 160 | 270 | 6750 | 108 | 89 97 | 294 | 875 | 20 41.7 29 18.75
8 | Civil Engineering 62 | 160 | 270 | 6750 | 113 | 51 61 | 225 | 875 | 20 63.75 0 18.75
9 | Architectural Engineering 61 | 160 267 6750 | 108 | 98 26 | 232 | 8.75 20 71.25 0 11.25
Interdisciplinary Programs

10 | Infrastructures and Utilities Engineering 62 | 160 | 267 | 6667 | 110 | 70 50 |230| 875 | 20 0 71.75 | 18.75
11 | Construction Engineering and Management 62 | 160 | 267 | 6667 | 111 | 71 50 |232| 875 | 20 0 71.75 | 18.75
12 | Elctromechanical Engineering 61 | 160 | 234 | 5850 | 113 | 82 31 | 226 9 20 0 71 21
13 | Mechatronics and Automation Program 61 | 160 | 279.6 | 6990 | 106 | 56 71 | 233 | 875 | 27.5 0 63.75 22.5

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 PR Program Requirement

Lec Lectures T Total

Tut Tutorials BS Basic Sciences Percentage

Lab Laboratory

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.
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Table 11 List of University Requirements Courses
Ct. Hr.
Code Course Title Cr. Hrs. Lect. Lab Tut. | Tot.
UHS 101 Foreign Language 2 2 0 0 2
Information and
UHS 102 Communication 2 2 0 0 2
Technology
UHS 103 Societal Issues 2 2 0 0 2
UHS 104 Professional Ethics 2 2 0 0 2
UHS XXX | Humanities Elective | 2 2 0 0 2
UHS XXX | Humanities Elective Il | 2 2 0 0 2
UHS XXX | Humanities Elective Ill | 2 2 0 0 2
Total 14 14 0 0 14
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Table 12 List of Humanities Elective Courses
Humanities Elective Code Course Title Cr. Hrs.
UHS 201 Principles of Entrepreneurship and Project 2
Entrepreneurship Courses Management
UHS 203 Human Resources Management 2
Personal and acquired skills | UHS 301 Communication and Presentation Skills 2
courses UHS 302 Leadership Skills 2
Scientific  research and | UHS 801 Research Methodologies 2
analysis courses UHS 803 Thinking Skills 2
University Requirements Compulsory Courses
) Pre- Ct. Hr. Assessment
Code Course Title CH
= Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final
ligls Foreign Language - 2 2 - - 2 30% | 30% - 40%

O Laaldie] s calad) andll (ulae J8 (e Lo )8 a1y s aT A 6l 1 dpu @) S Al Sl G el ARl pailad
eladll (amy e CGopail) dlpailiad s Aladll Jaally @) 2ol @ Gany dalll 2ol 8 4zl e chaalal) g LK udae
il g 5l Calie A& Sl (pe lidaiia Jiba g 5ol 8 el il ) gl Al ol oy i) Alaad) 4S8 dailal

Jlai¥) @l jlea

The characteristics of the foreign language (English, Deutsch, French, or any foreign language
approved by the academic department council and both the faculty and university councils) -
Revision of the language grammar — grammar style and effective sentences and their
characteristics — Identification of common errors in writing technical sentences — Building basic
paragraphs: types of paragraphs, reading and analysing of excerpts from books in varies
disciplines to develop communication skills.

EManuel Alvarez-Sandoval, “The Importance of Learning a Foreign Language in a Changing
Society”, 2005, Universe

References| Course Contents
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Pre- Ct. Hr. Assessment
Code Course Title CH
e Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final
UHS Information and
Communication - 2 2 - - 2 30% | 30% - 40%
102
Technology

| XRPRA|] d;\_mjl\ raL.\ c(da_'ﬂ\) Y| A ‘(Jaﬂ\j Hjaﬂ\ @ Jlasy) Lol ‘QLAJLLA\ L o 38 Q\ALL;..AA} eﬂAlﬁA
3_.\...»);.“ dadiall A“_IU\*\X\ ‘u_;:\.\ka\ <S4 cL@:\l\mﬁj QU;_}})X\ ‘c\gﬁy\ &L\l)ﬁ\ cj)a..d\ é\}l\ ‘g&..d“)ﬁy‘ é\}l\ ‘QU\:\,\M
Aalsud)

Concepts and terminologies of information technology — Communication styles in teaching and
learning — The internet and learning — multimedia systems — databases — Virtual Reality —
Augmented reality — Internet of Things — Robotics and its classification — Artificial Intelligence —
Big data — Cloud Computing.

ITL Limited ITL Education Solutions Limited, “Introduction to Information Technology”, 2nd
edition, 2012, Pearson Education, ISBN: 9789332525146

Floyd Fuller, Brain Larson, Lisa Bucki, Faithe Wempen, “Computers: Understanding Technology
Comprehensive “, 6th edition, 2016, Kendall Hunt Publishing, ISBN-13 : 978-0763870089

References | Course Contents

. Pre- Ct. Hr. Assessment
Code Course Title CH -
ek Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final
ligas Societal Issues - 2 2 - - 2 30% | 30% - 40%

Baly 3 Llacald (o8 jealaall Ll (o Jia paa (5 14 & 5 ApalaiV) 5 4l 5 dpelaiaV) Lladl) (e 2paelly GOl de 5
a5 ol inall dpaiil) 5 Apala¥) (3 siall o o 5l 5 aldl) dndlSa Ll 5 caainall s 2 i) e Vo fil 5 pema 4 4plSl)
Al Wzl colall 5 Flaall s il y ) G shill 5 daladl dasall Llad bl pall i Ciad) Ll g sty (3 s

Liraina (A Aalell Lladll e Ly

2 The awareness of students on many social, environmental, economic, and other contemporary
L issues in Egypt such as issues of overpopulation in Egypt and its impact on the individual and
§ society - issues of combatting venality and its impact on economic rights and sustainable
. development — human rights issues — issues of violence against women — public health issues —
2 environmental pollution and desertification -Climate change, water and energy issues — Other
38 important issues in our society.

% Enid Hill, “Discourses in Contemporary Egypt: Politics and Social Issues”, 2000, American
o University in Cairo Press.

D
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Ct. Hr. Assessment
Pre-

Code Course Title CH PE/

reg. Lec. | Lab. | Tut. | Sum [ SA | MT OF Final

Professional Ethics - 2 2 - - 2 30% | 30% - 40%

UHS
104

4al 55 A ABIAY) Cle g sall Slo 58 5l ae digad) AR Gpulul) wual sl diBlial A 33U Adla) ) jaall a3y
2 W 5 dalall daliadll sle ) ya 5 digad) CENAY dalall e sially Gy el e Rl (5 sing s Jandl Jlae 8 a3
S JS 8 Al Jae Jlae (e Al 4l 50 ae a5l 5 (5 sl 5 acinall oo el 3iY) cdadaiVl)

The course offers the background necessary to discuss the core issues of professional ethics
facing graduates in their field of work. The course contains the definition of the general
ingredients of professional ethics, and taking into account the public interest, rules and
regulations, obligation towards society, rights and duties, with a study of example from the
graduate’s field of work in each college.

Course Contents

John Rowan & Samuel Zinaich, Jnr., “Ethics for the Professions”, 1st edition, 2002, ISBN-13 : 978-
0155069992

References

University Requirements Elective Courses

Code Course Title Pre-req | CH Ct. Hr. Assessment
UHS Principles of Lec. | Lab | Tut | sum | sa | MT | PEO | Fina
201 Entrepreneurship and - 2 E

Project Management 2 - - 2 30 30 - 40

ibani s g b Jlae Y 33l 5 Aaaladl daaly ) o jLiiall JISEY) a5 6 el cliiall 5 Jlee Y1 30l ) (Jlae Y1 30l ) A aalia
La il Jlae W1 &y el g 5 pdall don o €I 23 (Jandl Adad GUS Alall ddadd) bl Adad)) iy sull ddadl)
31 A Aedie gl g ospdiall (e g (g pmadll SLaBY) s s liall aca el Al ) e 5yl
cum C);j\ JLM.AM d:\l;.\ cum‘ e ‘QL\L\\:\.J\ B;\ﬁ ‘L:\Ln;.\” cC\A.\M eusa ck_ul.c_,)ﬁmﬂ GA:\L.\SH JS..}@J\ “L\Lcj).&d\

e 5 piall olal A8) ya gl ¢ hlaall 3 ) (Aalll 5 ) ca gl g jaliaal) (auads
Concepts in entrepreneurship — entrepreneurship and small enterprises — Idea generation of
entrepreneurial projects — The university and entrepreneurship opportunities and challenges — Marketing

g plan — operational plan — financial plan — Writing the business plan — The technological environment for
‘g’ entrepreneurship projects — External business environment for pioneering projects — Egyptian economy
O programs to support leading projects — entrepreneurial project presentation skills —
& Introduction to project management — The organizational structure — Success assessment — Planning —
3 data reading — network planning — critical path analysis of networks — resource allocation and
O constraints — cost management — risk management — measurement and control of project performance.

e Alexander Osterwalder, Yves Pigneur, “Business model generation: A handbook for visionaries,
. game changers, and challengers”, 1st edition, 2010, ISBN-13 : 978-0470876411
§ e Eric Ries, “The Lean Startup: How Today's Entrepreneurs Use Continuous Innovation to Create
E Radically Successful Businesses™, 1st edition, 2011, ISBN-13 : 978-0307887894
& e https://designthinking.ideo.com/
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Code Course Title Pre-req | CH Ct. Hr. Assessment
UHS Human Resources 5 Lec. Lab Tut | Sum | SA MT | PE/OE | Final
203 Management 2 - - 2 30 30 - 40

J‘)\)Aﬂw\ ‘4%‘)»4\.1” JJ\}AX\ EJ‘J:X 3.}».\3)“ L.QSU:;&\ 6&.’)&1\” a_)\).d\ EJ\J\‘X ‘5;:1‘)1:\5‘ J}Lﬂ\ si‘::)&J\ J‘)“}AX‘ EJ\J‘\ ?‘}GJ:A

= Al 2 sall o Balaall oy i) o)) sall (i gat Ay i) o) sall jshalis cupa g i) 2l sall e Jsand) Ay 00
= Leialaiad
3 The concept of human resources management — The historical development of human resource
& management — the main jobs of human resource management — planning for human resources —
3 obtaining human resources — training and developing human resources — compensation for human
O resources — maintaining and sustaining human resources.
» o Dessler, G., Chhinzer, N., & Gannon, G., « Management of human resources: The essentials”, 5th
D .
2 ed., 2019, Pearson Education, ISBN: 9780134882963.
[«B}
] e A. DeNisi, R. Griffin, HR, “Human Resource Management®, 3rd edition, 2007, ISBN-13 : 978-
o 0618794195
) Pre- Ct. Hr. Assessment
Code Course Title CH -
req. Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final
UHS [ Communication & 0 0 0
301 Presentation Skills 2 2 2 30% | 30% 40%
v | ol AUS (Jaall Aay 8 JLai¥) @ LYY bl yind sl sall Sl jlen ¢ ailll e Juat¥) sl ¢ jlea 1 adlll Juasy)
= el Jils 0 gy Ll g A1
§ A general introduction to communication, the importance of communication, types of communication,
o | communication obstacles, communication skills, features and methods of effective presentation, verbal
g communication: speaking skills — non-verbal communication — dialogue skills and persuasion strategies
8 — communication in the work environment — writing resume — writing formal reports and letters.
o | Mike Markel; Stuart A. Selber, "Practical Strategies for Technical Communication”, Macmillan
= Learning, 3rd edition, 2019
[<B]
% Mike Markel; Stuart Selber, "Technical Communication", Macmillan Learning, 13th edition, 2021
04
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. Pre- Ct. Hr. Assessment
Code Course Title CH -
reg. Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final

UHS

302 Leadership Skills - 2 2 - - 2 30% | 30% - 40%

Classy aghy 23 PA e gl 5 ) @l (b dpaiiy Bl gal 4y )Y dalall @l jleal) dpasi () jall agy
Jelailly aall clba jiu) aal agdijais ol I Ll e Joatl) bl 5 3k aaly )oY dpalall duadsll
cdlad 5 (5 da g A5 Al 5 lal 5 dasdasilly Aalaiall 3 yaY1 5 3Ll CHLEMAT § Ol Hlgall (any dpai ) Adlial ¢ galdll

Bl 53 oY) CLEMAT 5 ¢ i) B8 5 g s s il bl 5 Alladl) ) ) s

The course aims to develop the students’ leadership and management skills — Develop their
opportunities for excellence, by introducing the leadership and administrative personality traits —
The most important ways of transformation from mobility to leadership — The most important
strategies of excellence and leadership interaction — developing some skills and ethics of leadership
and management related to planning self and other management — Effective decision-making
methods and techniques — motivational methods — the skill of change leadership — management
and leadership ethics.

Course Contents

Primal Leadership, “Unleashing the power of Emotional Intelligence”, Daniel Goleman, Harvard

References - .
Business Review Press

Pre- Ct. Hr. Assessment
Cod Course Name CH :
ol req. Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final

UHS Research
801 Methodology

Jiady sy Gl gl apeaiy aladl Gandl Ol ghad cdiaibiad s aledl Gl Ciy jad cduaibian s alall Sl
(UL il Cand) gie apand and) ) aaad ol il Jel se g Candl AlSe aaa3 (Candl ¢ g ge lial) il
el s alall Sl (5 kg malia Ay il Sl Hall dpta gl il jall doe SUatu¥) bl jall Agalall Sl ol &\)ﬁ

- 2 2 - - 2 30% | 30% - 40%

Scientific thinking and its specifications, definition of scientific research and its specifications, steps
of scientific research and designing research tools and sample selection (choosing a research subject,
defining the research problem and the principles of choice, setting the research frame and
methodology and data analysis). Types of scientific studies: Descriptive, survey and experimental
studies.

Scientific research methods: Descriptive method, social screening, content study, content analysis,
types of experimental designs, descriptive methods, analytical methods.

Course Contents

Ann Sloan Devlin, "The Research Experience: Planning, Conducting and Reporting Research",
SAGE, 2nd Edition, 2020

C.R. Kothari, "Research Methodology: Methods and Techniques"”, New Age, 2nd Edition, 2004, ISBN
(13) : 978-81-224-2488-1

References
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Code Course Title Pre- CH Ct. Hr. Assessment _
reg. Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final
UHS 803 Thinking Skills - 2 2 - - 2 30% | 30% - 40%

(4l sie — duailiad — 4g pat) Sl ada SEl ) jlee malad ) Jaae (g 1) - sl 3 SIANY A Hlas aalie
Llasl Sl Gl ol ol A yaa Uiall 5uSal) il jlge A ymall 5SEl <l g o palall - 8L - e lagY)) pSall g gl
adei (3 yha ¢ SEl Ol jlge anbe gl ¢ SEl il g Apail (A Leddivsall il i) (gl ) gy ddliaal il

Sl ¢ e

Theoretical concepts (memory — thinking — creativity), an introduction to teaching thinking skills,
the nature of thinking (definition — characteristics — levels) types of thinking (creative — critical —
scientific), cognitive thinking skills, metacognitive thinking skills, thinking measurement tools,
different thinking patterns, and skills, strategies used to develop thinking skills, thinking skills
programs, ways to teach thinking skills

Course Contents

References John Butterworth, Geoff Thwaites, “Thinking Skills: Critical Thinking and Problem Solving”,
2nd edition, 2016, ISBN-13 : 978-1107606302

Faculty Requirements for Desplinary Programs Ll ciluthaia

All programs offered at Benha Faculty of Engineering, Benha University are Engineering Programs.
The graduates have the opportunity of being Engineers and are registered in the Egyptian Engineering
Syndicate.

According to the National Academic Reference Standards (NARS-2018), The Engineering Graduate

must be able to (A-Level):

Al. Identify, formulate, and solve complex engineering problems by applying engineering
fundamentals, basic science and mathematics.

A2. Develop and conduct appropriate experimentation and/or simulation, analyse and interpret data,
assess and evaluate findings, and use statistical analyses and objective engineering judgment to
draw conclusions.

A3. Apply engineering design processes to produce cost-effective solutions that meet specified needs
with consideration for global, cultural, social, economic, environmental, ethical and other aspects
as appropriate to the discipline and within the principles and contexts of sustainable design and
development.

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

Ab. Practice research techniques and methods of investigation as an inherent part of learning.

A6. Plan, supervise and monitor implementation of engineering projects.

A7. Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural
teams.

A8. Communicate effectively — graphically, verbally and in writing — with a range of audiences using
contemporary tools.
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A9. Use creative, innovative and flexible thinking and acquire entrepreneurial and leadership skills to

anticipate and respond to new situations.

A10. Acquire and apply new knowledge; and practice self, lifelong and other learning strategies.

To achieve these Learning Outcomes, a set of courses has to be completed as a Faculty Requirement.
These courses are divided into Basic Science Courses and Basic Engineering Courses.
Table 12 List of Faculty requirements courses.

Code Course Pr_e? Cr. Ct. Hr.
requisites Hrs. Lec | Lab | Tut | Sum
BES 011 | Mathematicsl | - 3 2 0 2 4
BES 021 | Mechanicsl | - 3 2 0 2 4
BES 031 | Physicsl | - 3 2 2 1 5
BES 041 | General Chemistry | - 4 3 2 1 6
MEC 011 | Engineering Graphics | = - 2 0 0 4 4
BES 012 | Mathematics Il BES 011 3 2 0 2 4
BES 022 | Mechanics Il BES 021 3 2 0 2 4
BES 032 | Physicsl | - 3 2 2 1 5
MEC 012 | Production Engineering | = ----- 2 1 3 0 4
MEC 014 | Computer Aided Drafting MEC 011 2 1 2 0 3
ELE 042 | Computer Programming | 5 0 2 2 4
Fundamentals
BES 141* | Pollution and Industrial Safety BES 041 2 2 1 0 3
FTR 103 | Field Training | Completion 0 0 0 0 0
of 65
Cr.Hrs
FTR 203 | Field Training Il Completion 0 0 0 0 0
of 96
Cr.Hrs
Total 32 19 14 17 50

* Course teaching is shared between the Basic Engineering Science Department and Displine Department.
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Faculty Requirement Courses

The course coding is divided into two parts and follows the following convention:

1. Three Letters which are the Department code.

2. Three Numbers indicating the Level, the Specialization inside the department, and a counter inside the
specialization.

—> Serial (1-9)

> Specialization inside the Department (1-9)

S

an

> Level (0-4)
> Department Code
BES x1x Mathematics Courses offered by Basic Engineering Science Department
BES x2x Mechanics Courses offered by Basic Engineering Science Department
BES x3x Physics Courses offered by Basic Engineering Science Department
BES x4x Chemistry Courses offered by Basic Engineering Science Department
MEC xxx Course offered by Mechanical Engineering Department for Faculty Requirement
ELE xxx Course offered by Electrical Engineering Department for Faculty Requirements

The following abbreviations are the legend for the courses:

CH  Credit Hour

Ct. Hr. Contact Hour

Lec  Lectures

Tut  Tutorials

Lab Laboratory

Tot  Total

MT  Mid-Term Exam

SA  Student Activity

PE Practical Exam

Code Course Title Pre-req | CH Ct. Hrs. Assessment

BES Mathematics | - 3 Lec. | Lab | Tut | Tot | SA | MT | PE/OE | Final

011 2 0 2 4 30 | 30 0 40
Differential Calculus: Real functions and their graphs (Algebraic functions, trigonometric functions
and their inverses, exponential, hyperbolic and logarithmic functions). Limits and continuity.

g Differentiation of real functions of one variable. Applications of differentiation (maxima, minima and

‘g inflection points, curve tracing, optimization problems). The first mean value theorem and first order

(&} approximation of functions. Taylor’s and Maclaurin's expansions of functions.

3 Algebra: Elements of mathematical logic with applications, Matrix algebra and systems of linear

3 equations (Gauss elimination, Gauss — Jordan elimination, LU factorization, matrix inversion).

O Applications (codes, matrix games). Eigenvalues and eigenvectors. Complex numbers.

. e Howard Anton, "Calculus with analytical geometry”, John Wiley & Sons, Last Edition.

% e Gilbert Strang, "Introduction to Linear Algebra”, Wellesley-Cambridge Press, Last Edition.

2
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Code Course Title Pre-req CH Ct. Hrs Assessment
BES Mathematics 11 BES 011 3 Lec. Lab Tut Tot SA MT | PE/OE | Final
012 2 0 2 4 30 | 30 - 40
- Integral Calculus: Indefinite integrals with applications. Methods of integration. Definite
|5 integrals with applications (areas, volumes of revolution, lengths of curves and surface area).
<
3 Multivariable Calculus (A): Surfaces and curves in three dimensions. Vector functions of one variable.
& Scalar functions of several variables, partial derivatives. Directional derivatives, total derivatives.
3 Applications (tangent planes and normal lines. Taylor expansions, maxima and minima, Lagrange's
U - -

multipliers).
@ e Howard Anton, "Calculus with analytical geometry", John Wiley & Sons, Last Edition.
§ e George B. Thomas, Jr., Maurice D. Weir, Joel Hass, THOMAS' CALCULUS Multivariable
R (Twelfth Edition), 2010.
4
Code Course Title Pre-req | CH Ct. Hrs. Assessment
BES Mechanics | - 3 Lec. Lab Tut Tot SA MT | PE/OE | Final
021 2 - 2 4 30 | 30 - 40

Fundamentals of statics, Types of supports, Vector algebra and applications to mechanics, Statics of
particles, Moments of forces and couples, Equivalent systems of forces and moments. Equilibrium of
rigid bodies, Centroides and centers of gravity, Analysis of structures (trusses and machines), Friction
and its applications. Virtual Work for a System of Connected Rigid Bodies, Stability of Equilibrium
Configuration.

e F. P. Beer, E. R. Johnston, D. F. Mazurek, P. J. Cornwell, Vector Mechanics for Engineers: Statics

Course
Content

3 and Dynamics, 10th edition (2013).
& e Hibbeler, R. C. Engineering Mechanics: Statics and Dynamics, 10th Edition. Upper Saddle River,
& New Jersey: Prentice Hall, (2003).
Code Course Title Pre-req | CH Ct Hrs Assessment
BES 022 Mechanics 11 BES 3 Lec. Lab Tut Tot SA MT | PE/OE | Final

021 2 0 2 4 30 30 0 40

Kinematics of particles (rectilinear and curvilinear motion), Kinetics of particles (force and

acceleration method — work and energy method — impulse and momentum method), Planar

Kinematics of rigid bodies (translation — rotation about a fixed axis — general plane motion), planar

kinetics of rigid bodies (force and acceleration method — work and energy method. — impulse and

momentum method). Moment of area, mass moments of inertia for single body, product of inertia

and principal moments of inertia.

e F. P. Beer, E. R. Johnston, D. F. Mazurek, P. J. Cornwell, Vector Mechanics for Engineers:
Statics and Dynamics, 10th edition (2013).

o Hibbeler, R. C. Engineering Mechanics: Statics and Dynamics, 10th Edition. Upper Saddle
River, New Jersey: Prentice Hall, (2003).

Course
Content

References
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Code Course Title Pre-req | CH Ct. Hrs. Assessment
BES 031 Physics | - 3 Lec. | Lab | Tut | Tot SA MT | PE/OE | Final
2 2 1 5 10 30 20 40

Wave motion, Sound waves, Doppler effect, Superposition of waves: interference, standing waves
and beats, Interference of light waves, Diffraction of light, Polarization of light, First law of
thermodynamics, Kinetic theory of gases, specific heats of gases, thermodynamic processes:
isochoric, isobaric, isothermal and adiabatic, Heat transfer: conduction, convection and radiation,
Elasticity, Hooke’s law, Hydrostatics and surface tension, Hydrodynamics and Viscosity.

o R. A. Serway and J. W. Jewett, Physics for scientists and engineers: Cengage learning, 2018.

o Tarek M. Abdolkader, Mohamed Elfaham, Mina Asham, lbrahim Sayed, Walid Selmy,
“Engineering Physics, Part I, Waves, Heat and Optics”, 1% edition, 2022.

Course
Content

§ ¢ D. Halliday, et al., Fundamentals of physics: John Wiley & Sons, 2013.
;T)_) e D. Giancoli, Physics for Scientists & Engineers with Modern Physics, 4th Edition ed. Pearson,
& 2008.
¢ Simple harmonic motion
e Waves in stretched string,
e Sound waves,
- ¢ Interference and diffraction of light,
% e Polarization of light,
% o Specific heat,
. Thermistor and thermal conductivity.
Code Course Title Pre-req CH Ct. Hrs Assessment
BES 032 Physics 1l - 3 Lec. Lab Tut Tot SA MT | PE/OE | Final
2 2 1 5 10 30 20 40

Electric force and electric field, Motion of charge in electric field, Electric dipole, Gauss law and
applications, Electric potential, Capacitors and dielectrics, Current and resistance, Magnetic field and
magnetic force, Sources of magnetic field, Bio-Savart law and Ampere’s laws, Electromagnetic
induction and Faraday’s law, Self-induction and magnetic energy.

Course
Content

e R. A. Serway and J. W. Jewett, Physics for scientists and engineers: Cengage learning, 2018.
e Tarek M. Abdolkader, Mohamed Elfaham, Mina Asham, Ibrahim Sayed, Walid Selmy,

§ “Engineering Physics, Part II, Waves, Heat and Optics”, 1% edition, 2022.
o ¢ D. Halliday, et al., Fundamentals of physics: John Wiley & Sons, 2013.
= e D. Giancoli, Physics for Scientists & Engineers with Modern Physics, 4th Edition ed. Pearson,
& 2008.
e Ohm's Law
o \Wheatstone bridge & Metric bridge
g‘ o Electric Field Mapping
IS e Capacitor Charging and Discharging
% e The Electric Transformer
- e Faraday’s Law
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Code Course Title Pre-req CH Ct. Hrs. Assessment

BES 041 General Chemistry - 4 Lec. | Lab | Tut | Tot | SA | MT | PE/OE | Final
3 2 1 6 10 30 20 40

Gases: ideal & real gas laws, kinetic molecular theory- Liquids and solutions - Solids: arrangement
of atoms, metallic solids, alloys - Chemical Kkinetics: reaction rates & order, catalysis —
Electrochemistry: electrochemical cells, corrosion— Cements — Polymers — lubricants.

Course
Content

- J. Brady, “General Chemistry, Principles and structures”, Wiley Inc., Fifth Edition, 1990.

- L. W. Fine, H. Beall, J. Stuehr, “Chemistry for Scientists and Engineering, Preliminary Edition,
Brooks Cole; 1st edition, 1999.

-Steven S. Zumdahl, “Chemistry Principles”, Third Edition, Houghton Mifflin, 1998.

-Prof. Elsayed Fouad, Engineering Chemistry I, II.

-Steven S. Zumdahl, Susan A. Zumdahl “Chemistry” Seventh Edition, Houghton Mifflin, 2007.

-P. Barnes, J. Bensted, Structure and Performance of Cements, CRC Press, 2nd Edition, 2019.
-Neutralization Reactions

References

-Oxidation-Reduction Reactions
-W/C Ratio
-Precipitation Reactions

Laboratory

Code Course Title Pre-req CH Ct Hrs Assessment
BES 141 Pollution and BES 041 2 Lec. Lab Tut Tot SA MT | PE/OE | Final
Industrial Safety 2 1 - 3 10 | 30 20 40

- Air pollution-sources and types of pollutants-Adverse effects -ozone depletion — green house effects- Acid
rain and global warming -measurement and control methods.

- Water pollution- sources and types- constituents of wastewater- primary treatment: various pre-treatment
methods - Advanced Treatment: chemical oxidation, precipitation, air stripping, - heavy metals removal.

Civil and Architecture Engineering students: Plan and manage construction health and safety, maintain
safety issues for construction to introduce the foundations on which appropriate health and safety systems
may be built. Occupation and health and safety affect all aspects of work. Legal framework for health and
safety.

Mechanical Engineering students: Hazards analysis-Hazards of pressure , uses of over pressure-hazards of
temperature-HAZOP study regarding pressure, temperature & flow -static electricity & its control purging
and inerting -relief valves and rupture disks-venting — flame arrester -flare system-alarms and types of alarms
and its application-trips d interlock system-hot work permit , confined space vessel work permit & height
work permit - personnel protective equipment-On-site &Off-site emergency plan.

Electrical Engineering students: Electric shock and burns from live wire contact, Fires from faulty wiring,
overloading circuits, leaving electrical parts exposed, Electrocution or burns from lack of PPE, Explosions
and fires from explosive and flammable substances, Contact with overhead power lines Electrical exposure to
water.

Course Content

e Handbook of “Industrial Safety and Health, Trade and Technical Press Ltd. Morden, U.K.1980.
* S.P. Mahajan, “Pollution Control in Process Industries” Tata McGraw Hill, NewDelhi1985.

Reference

e Airsampling

e Water sampling
e Adsorption

e Precipitation

Laboratory
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Engineering - 2 Lec. | Lab | Tut | Sum | SA MT | PE/OE | Final
011 Graphics 0 0 4 4 30 30 - 40

Course | Engineering drawing techniques and skills. Conventional lettering and dimensioning.
Content | Geometric constructions. Theories of view derivation. Orthographic projection of
engineering bodies. Derivation of views from isometric drawings and deducing of missing
views. Sectioning views: (full, half, offset, partial, revolved, removed, and partial
sectioning). Steel construction, Symbols of electrical circuits

References | William Chalk, Goetsch, "Technical Drawing", Delmar technical graphics series, 6th edition, 2010.

Allbert W. Boundy, "Engineering Drawing", McGraw-Hill Australia, 2012

Laboratory | Student's engineering sketches and drawings carried out in the engineering drawing Labs.

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC . . . Lec. | Lab Tut | Sum | SA MT | PE/OE | Final
012 Production Engineering - 2 1 3 0 4 10 | 30 20 20

Introduction, Types of industries, Casting processes: Main steps of sand casting, Pattern design, melting
of metals, Cleaning and inspection of casting, Metal forming processes: Forging, Rolling, Extrusion,
Drawing, Bending, Joining Processes: Temporary and permanent joints, welding techniques, Cutting
Processes: Principles and elements of cutting processes, Basic cutting, and machining (Turning,
Drilling, Milling, etc.,). Principles of production planning and control, Introduction to quality control.

Course
Content

g e Jiangshan Li, Semyon M. Meerkov, 2008, “Production Systems Engineering”, Springer; st ed.
§ ” 2009 edition, 2008
‘S:E e M. P. Groover, 2011, "Principles of Modern Manufacturing", 4th Ed., john Wiley & Sons, Inc.
e Practicing the workshop measuring operations and tools
e Practicing the sand-casting workshop
- e Practicing the welding workshop; electric arc welding, gas welding and cutting, and electric resistance
% welding
_§ e  Practicing the machining workshop; turning, shaping, drilling, milling, and grinding
3 e  Practicing the metal forming workshop; rolling, bending, drawing, and extrusion

e  Practicing the carpentry workshop
e Practicing the forging workshop
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Computer Aided Lec. | Lab | Tut | Sum | SA | MT | PE/O | Final
014 Drafting MECO1L f 2 2
1 2 0 3 10 |30 20 40

Introduction to Computer Aided Drafting, history, advantages, and limitation. Graphics/CAD
involves the visualization, sketching, and geometric construction of mechanical components.
Layout and creation 2D working industrial drawings that adhere to industry standards. Illustrate
CAD drawing construction techniques, implementation of graphical communication through the use
of the alphabet of lines, orthographic projection, section views, auxiliary views and the creation of
assembly and detail mechanical components

References | ¢  William Chalk, Goetsch, "Technical Drawing", Delmar technical graphics series, 6th edition,

2010.
o Allbert W. Boundy, "Engineering Drawing", McGraw-Hill Australia, 2012

Course
Content

Laboratory | Student's engineering sketches and drawings carried out in the engineering Computer Labs

Ct Hrs Assessment
Code Course Name Pre-req. CH
Lec. | Lab. | Tut.| Tot |SA | MT | PE/OE | Final
Flg,zf Field Training | C:fr%%'%ﬁ” o | o o o] o |- - ; i
%) For 4 weeks interval as a minimum.
o Field training conducted under the supervision of a faculty member and field mentor in the actual field
E practice. The student must submit a detailed technical report by the end of training period, explain
O what he learned during this training.
3 By the end of the training the student will be able to:
= Apply the principles knowledge to execute practical engineering field works.
O The students will have the opportunity to work with multidisciplinary teams during the training period.
Ct Hrs Assessment
Code Course Name Pre-req. CH
Lec. | Lab. | Tut. | Tot [ SA | MT | PE/OE | Final
"o | Field Training 1 Cgfrg"gect';” ol o|o]o|of| - |- - :
" For 4 week interval as a minimum.
= Field training conducted under the supervision of a faculty member and field mentor in the actual
% field practice. The student must submit a detailed technical report by the end of training period,
8 explain what he learned during this training.
@ By the end of the training the student will be able to:
= Apply the principles knowledge to execute practical engineering field works.
38 The; ztudents will have the opportunity to work with multidisciplinary teams during the training
period.
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Code Course Title Pre-req | CH Ct. Hr. Assessment
ELE | Computer Programming - 2 Lec. Lab Tut Sum | SA MT PE/OE | Final
042 | Fundamentals 0 2 2 4 10 | 30 20 40
- Computer System: Hardware, Software - Introduction to software design - evolution and comparison of
IS programming languages - types and characteristics of translators - Program Design Process - Software
o) Life Cycle - structured programming - Variables, Constants - Input and Output - Data Types and
g Representation - Simple Flow - Flow of Control (Conditioning, Iteration) - Array - Functions
£ (Predefined - Programmer Defined) - Pointers- Strings - program maintenance & testing —
8 documentation.
Course topics are explained using a high-level language (as C, or C++).
e W. Savitch, "Problem Solving with C++", 10" Edition, Pearson, 2018, ISBN-13: 978-0134448282
e Jery Hanly, Elliot Koffman, “Problem Solving and Program Design in C”, 8™ edition, Pearson, 2015,
§ ISBN-13: 978-0134014890
§ e C.R. Severance, S. Blumenburg, "Python for Everybody: Exploring Data in Python 3", CreateSpace
Ea Independent Publishing Platform, 2016, ISBN-13: 978-1530051120
e R.Sedgweck, K. Wayne, "Introduction to Programming in Java: An Interdisciplinary Approach”, 2™
Edition, Addison-Wesley Professional, 2017, ISBN-13: 978-0672337840
Problem solving labs using high level language (C, or C++) to apply explained topics in each lecture
including:
e Flowcharts
o Data Types, Variable, Constant declaration. Input and Output
e Sequence Flow program
§ e Conditioning Statements (if, nested if and switch case)
g o Iteration Statements (for, while do while, Do Until, and nested loops)
§ e Arrays (1D and 2D arrays)

o Functions (predefined and user defined)
e Pointers
e Strings and string functions

* Project:
At the end of the course the student must provide a project emphasizing the course content
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Program # 4 Electrical Power and Machines Engineering Program

Program Description

The Electrical Power and Machines Engineering Program is designed to qualify its graduates for both
fundamental and modern trends in electrical power systems, design, operation and control. The program is
structured in a hierarchical manner based on strong mathematical and physics background while moving
gradually up to the fundamental electrical engineering subjects. Then, reaching to the major specialty
courses of power systems design, operation, installation, control and economics. The program pays
significant attention to the renewable electrical energy resources as well as the smart grid operation and
control with the objective of environmental conservation and economical aspects. The program adapts the
updated approaches and methodology in teaching and learning activities and assessment with focus on
achieving balance between academic background and professional skills of the graduates. Students in the
program are centered of focus by implanting self-learning attitude, peer discussions, and courses
embedded engineering skills. The assessment techniques are devised in a way to avoid passing the courses
unless the student gets the intended learning outcomes.

Basic Information

Program Mission

The program seeks to achieve a high level of competitiveness through the preparation of a
distinguished and innovative engineer in the field of electrical power engineering and its
applications, be able to use advanced scientific knowledge and communication skills and its tools
while adhering to the ethics of the profession by keeping pace with the needs of the market and
achieve sustainable economic development and community service, and armed with the skills of
performing scientific research. The program also urges students to engage in fundamentals of
entrepreneurship

Program Objectives
Electrical Power and Machines Engineering Program is planned to: -

1. Qualify graduates for fundamental and modern trends in electrical power systems, design,
operation, and control.

2. Prepare graduates to compete for the best jobs in several electrical power and machines
engineering areas.

3. Qualify graduates to design a system, experiment, component, and process to meet the required
needs of energy generation, transmission and distribution within realistic constraints, and data
analysis and interpretation.

4. Prepare graduates to implement science, mathematics, and computational technology knowledge
to investigate and solve problems encountered in the electrical power industry.

5. Qualify graduates to follow lifelong learning and continuously improve their knowledge in the
electrical power engineering practice and contribute to the advancement of the engineering
profession.

6. Prepare graduates to communicate effectively through speaking, writing, and using graphics,
functioning collaboratively within multi-disciplinary problem-solving teams.
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Benha University

Graduate Attributes

The general engineering graduates’ attributes as NARS 2018, the graduate would be able to:

Graduate attributes are the academic abilities, personal qualities, and skills which electronics and

electrical communications engineering graduates should have. In addition to all engineering

graduate attributes defined by NARS 2018, Electronics and Electrical Communications

Engineering graduate should be able to:

1. Master a wide spectrum of engineering knowledge and specialized skills and can apply
acquired knowledge using theories and abstract thinking in real life situations

2. Apply analytic critical and systemic thinking to identify, diagnose and solve engineering
problems with a wide range of complexity and variation.

3. Behave professionally and adhere to engineering ethics and standards.

Work in and lead a heterogeneous team of professionals from different engineering

specialties and assume responsibility for own and team performance.

5. Recognize his/her role in promoting the engineering field and contribute to the
development of the profession and the community.

6. Value the importance of the environment, both physical and natural, and work to promote
sustainability principles.

7. Use techniques, skills, and modern engineering tools necessary for engineering practice.
8. Assume full responsibility for own learning and self-development, engage in lifelong
learning and demonstrate the capacity to engage in post- graduate and research studies.

9. Communicate effectively using different modes, tools, and languages with various
audiences; to deal with academic/professional challenges in a critical and creative
manner.

10. Demonstrate leadership qualities, business administration and entrepreneurial skills.

11. Design, operate, analyze, and maintain different electric power and electrical machines
engineering systems.

12. Use modern software tools to design, simulate, and implement different parts of electric
power and machines engineering systems.

Program Learning Outcomes

The program courses fulfill the NARS 2018

Level A

The Engineering Graduate must be able to:

PLO1. Identify, formulate, and solve complex engineering problems by applying engineering
fundamentals, basic science and mathematics.

PLO2. Develop and conduct appropriate experimentation and/or simulation, analyze and
interpret data, assess and evaluate findings, and use statistical analyses and objective
engineering judgment to draw conclusions.

PLO3. Apply engineering design processes to produce cost-effective solutions that meet
specified needs with consideration for global, cultural, social, economic,
environmental, ethical and other aspects as appropriate to the discipline and within the
principles and contexts of sustainable design and development.

PLO4. Utilize contemporary technologies, codes of practice and standards, quality guidelines,
health and safety requirements, environmental issues and risk management principles.

PLOS. Practice research techniques and methods of investigation as an inherent part of
learning.

&
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PLOG6. Plan, supervise and monitor implementation of engineering projects, taking into
consideration other trades requirements.

PLO7. Function efficiently as an individual and as a member of multi-disciplinary and multi-
cultural teams.

PLO8. Communicate effectively — graphically, verbally and in writing — with a range of
audiences using contemporary tools.

PLO9. Use creative, innovative and flexible thinking and acquire entrepreneurial and
leadership skills to anticipate and respond to new situations.

PLO10. Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

Level B
In addition to the program learning outcomes for All Engineering Programs the BASIC
ELECTRICAL Engineering graduate and similar programs must be able to:

PLO11. Select, model, and analyze electrical power systems applicable to the specific
discipline by applying the concepts of generation, transmission, distribution,
protection, control, and high voltage of electrical power systems.

PLO12. Design, model, and analyze an electrical system or component for a specific
application; and identify the tools required to optimize this design.

PLO13. Design and implement elements, modules, sub-systems or systems in electrical
engineering using technological and professional tools.

PLO14. Estimate and measure the performance of an electrical power system under specific
input excitation and evaluate its suitability for a particular application.

PLO15. Adopt suitable national and international standards and codes to: design, build,
operate, inspect and maintain electrical/electronic/digital equipment, systems and
services.

Level C

In addition to program learning outcomes for all engineering programs (Level A, NARS

2018), and Electric Engineering program learning outcomes (Level B, NARS 2018), the

Electrical Power and Machines Engineering Program graduate must be able to (C-Level):

PLO16. Analyze the performance of electric power generation, control and distribution
systems.

PLO17. Design and perform experiments, as well as analyses and interpret experimental
results related to electrical power and machines system.

PLO18. Test and examine components, equipment and systems of electrical power and
machines.

PLO19. Integrate electrical, electronic and mechanical components and equipment with
transducers, actuators and controllers in creatively computer-controlled systems.

PLO20. Apply modern techniques, skills and engineering tools to electrical power and
machines engineering systems.
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Faculty Mission vs. Program Mission Matrix

Program Mission

The Electrical Power and Machines Engineering program at Benha
Faculty of Engineering aims focuses on both the theoretical and practical
aspects of electrical power and machines engineering. This is achieved
by addressing the fundamental concepts of engineering mathematics,
physical sciences, electrical machines and drives, power electronics,
energy conversion, high voltage engineering, power system analysis,
distribution, control, and protection. The program study plan aims at
qualifying the graduates to have the ability to apply engineering
principles needed for solving problems that arise in the field of electrical
power engineering, and it qualifies them to compete for the best jobs in
Egypt and the advanced countries. Also, the program is committed to
providing continuing education, outreach activities, consulting, and
scientific research.

Qualify the
Faculty Mission graduates to
compete for the
best jobs in
Egypt and the
Qualify the graduates to have | advanced Participate
the ability to apply countries. Also, effectively and
engineering principles needed | the program is ethically in
for solving problems that arise | committed to serving their
in the field of electrical power | providing professional and
engineering continuing societal
education, communities
outreach
activities,
consulting, and
scientific
research
graduate well
Benha University is prepared
. engineers
committed to graduate equipped with \
wel! prepargd engineers knowledge and
equipped with .
. skills
knowledge and skills compete in Tabor
necessary to compete in P
labor market, and mgrket capable of
¢ using and
capable of using and .
. developing
developing modern modern N
technology, and
- . technology, and
providing research in roviding research
engineering fields to Fn en ingerin
serve society and neng g
. fields
community. -
serve society and J
community.
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Program Mission vs. Program Objectives Matrix

A

S

Program Mission Program Objectives
PO1 | PO2 | PO3 | PO4 | PO5 | PO6
The Electrical Power and Machines Qualify the graduates to have the
Engineering program at Benha ability to apply engineering
Faculty of Engineering aims focuses principles needed for solving \' \' \' ' '
on both the theoretical and practical | problems that arise in the field of
aspects of electrical power and electrical power engineering
machines engineering. This is Qualify the graduates to compete
achieved by addressing the for the best jobs in Egypt and the
fundamental concepts of advanced countries. Also, the
engineering mathematics, physical program is committed to providing \' \' ' v
sciences, electrical machines and continuing education, outreach
drives, power electronics, energy activities, consulting, and scientific
conversion, high voltage research
engineering, power system analysis,
distribution, control, and protection.
The program study plan aims at
qualifying the graduates to have the
ability to apply engineering
principles needec.j fo'r solvm.g Participate effectively and ethically
problems that arise in the field of . " . -
electrical power engineering, and it n s.ervmg their pr_o.fessmnal and v v v
o societal communities
qualifies them to compete for the
best jobs in Egypt and the advanced
countries. Also, the program is
committed to providing continuing
education, outreach activities,
consulting, and scientific research.
Program Obijectives vs. Graduate Attributes Matrix
Program Graduate Attributes
Objectives GAl | GA2 | GA3 | GA4 | GA5 | GA6 | GA7 | GA8 | GA9 | GA10 | GA1l1 | GA12
PO1 v
PO2 v \
PO3 \ \'
PO4 v v
PO5 v \ v \'
PO6 v v \'
Program Competencies vs. Program Objectives Matrix
Program Program Competencies
Lo Level A Level B Level C
Objectives
Al | A2 | A3 | A4 | A5 | A6 | A7 | AB| A9 |A10 ([B1 (B2 (B3 |B4|B5|Cl1|C2|C3|C4|C5
PO1 ' ' vV |V |V
PO2 \ v
PO3 vV | V \ vV |V |V vV |V |V
PO4 v |V |V \ \ \
PO5 \ \ \ \
PO6 vV |V |V |V v |V v |V
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Career Prospects

The prospect market of the Electrical Power and Machines Engineering Program graduate is widespread.
Electrical power networks planning, design, and installation in urban areas, hospitals, touristic, educational and
administrative buildings is a sizable market for the graduates in engineering contracting, and manufacturing
firms. Industrial control and maintenance of electrical motors, traction, escalators, and elevators are covered
within the program profession. Electrical power utilities; distribution, transmission, and generation are as well
as major market labour for the graduals.

List of Electrical Power and Machines Engineering Program Requirement Courses

Requirement Cr. Hrs. Ct. Hr

Lec Lab Tut Tot
Benha University Requirements 14 14 0 0 14
Benha Faculty of Engineering Requirements 32 20 37 43 50
Discipline Requirements 67 45 22 35 102
Major Power and Machines Engineering Program 29 19 14 12 45
Requirements
Concentration of Power and Machines Engineering 18 12 6 12 30
Requirements
Total 160 110 78 102 241

Basic Science Requirements of Electrical Power and Machines Program
Basic Science Requirements of Electrical Power and Machines Program

Code Course Pre-Req Cr. Hrs. ct. Ar
Lec Lab Tut Sum
BES 011 Mathematics | 3 2 0 2 4
BES 041 General Chemistry 4 3 1 2 6
BES 031 Physics | 3 2 2 1 5
BES 012 Mathematics 11 BES 011 3 2 0 2 4
BES 032 Physics 11 3 2 2 1 5
BES 111 Differential Equations BES 012 3 2 0 2 4
BES 113 Mathematics 111 BES 012 3 2 0 2 4
BES 112 Numerical Analysis BES 111 3 2 2 0 4
BES 141 Pollution and Industrial Safety BES 041 2 2 1 0 3
) BES 031
BES 131 Modern Physics BES 03?2 2 2 0 2 4
Total 29 21 8 14 43

One credit Hour Has been added to the Basic Science Courses from ELE 371
One credit Hour Has been added to the Basic Science Courses from ELE 271
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Discipline Requirements of Electrical Power and Machines Program
Cr. Ct. Hr.
Code Course Pre-Req
Hrs. Lec Lab Tut Sum
BES 111 Differential Equations BES 012 3 2 0 2 4
BES 113 Mathematics 111 BES 012 3 2 0 2 4
ELE 111 Electric Circuits | BES 032 3 2 1 2 5
ELE 112 Electric Circuits |1 ELE 111 3 2 1 2 5
ELE 141 Digital Logic Circuits 3 2 1 2 5
ELE 213 Electronic Circuits | BES 131 3 2 1 2 5
MEC 128 Thermal Power Engineering 2 2 0 1 3
BES 131 Modern Physics EE? 82; 3 2 0 2 4
ELE 173 Electrical Applications 2 1 3 0 4
BES 112 Numerical Analysis BES 111 3 2 2 0 4
Measurements and ELE 111 or
ELE 132 Instrumentations | ELE 179 3 2 2 ! S
ELE 237 msef?ﬂeeﬁti?fin?ﬂ ELE 132 3 2 1 2 5
ELE 216 Electromagnetic Field BES 113 3 2 0 2 4
ELE 231 Control Theory BES 111 3 2 1 2 5
ELE 245 Computer Applications ELE 042 3 2 2 0 4
MEC 228 Power Station MEC 128 3 2 0 2 4
*ELE 271 Electrical Power System | ELE 112 3 2 0 2 4
ELE 273 Power Electronics | ELE 213 3 2 1 2 5
ELE 277 Electrical Machine | ELE 112 3 2 1 2 5
ELE 232 Modern Control System ELE 231 3 2 2 1 5
ELE 373 Renewable Energy ELE 278 3 2 0 2 4
Industrial Automation ELE 232&
ELE 335 Systems ELE 132 3 2 ? : 0
ELE 347 gf';;reon‘;g”tro"er Embedded | £\ £ 141 3 2 2 0 4
Total 67 45 22 35 102
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Major Requirements of Electrical Power and Machines Program

Cr. Ct. Hr.
Code Course Pre-Req
Hrs. | Lec | Lab | Tut | Sum
*ELE 371 Power System Analysis ELE 272 3 2 0 2 4
ELE 372 Power System Protection ELE 371 3 2 0 2 4
ELE 375 Electrical Drive ELE 278 3 2 0 2 4
ELE 377 Special Machines ELE 278 2 2 1 0 3
ELE 376 Power Systems Distribution | ELE 272 2 2 1 0 3
ELE 471 High Voltage Engineering ELE 272 3 2 0 2 4
ELE 272 Electrical Power System Il ELE 271 3 2 0 2 4
ELE 274 Power Electronics Il ELE 273 3 2 1 2 5
ELE 278 Electrical Machine Il ELE 277 3 2 1 2 5
0,

ELE 392 Senior Design Project | 'I?(())taf)HO];s. 2 0 4 0 4
ELE 491 Senior Design Project Il ELE 392 3 1 4 0 5
ELE 4xx Elective I 3 2 0 2 4
ELE 4xx Elective Il 3 2 0 2 4
ELE 4xx Elective IlI 3 2 0 2 4
ELE 4xx Elective V 3 2 0 2 4
ELE 4xx Elective IV 3 2 0 2 4
ELE 4xx Elective VI 3 2 0 2 4

Total 47 | 31 14 24 69

*One credit Hour Has been added to the Basic Science Courses
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Concentration Requirements of Electrical Power and Machines Program

cr Ct. Hr.
Code Course Name Pre-req. Hrs.
Lec | Lab | Tut | Sum

Pool Courses for Elective I, Elective 11, Elective 11
ELE 472 | Advanced Power Electronics ELE 274 3 2 0 2 4
ELE 474 Power System Control ELE 272 3 2 0 2 4
ELE 476 Power System Operation ELE 371 3 2 0 2 4
ELE 478 Smart Grid Technology ELE 373 3 2 0 2 4
ELE 480 Grid Integration of Renewable Energy Systems ELE 373 3 2 0 2 4
ELE 482 | Advanced Electric Machines ELE 278 2 2 0 2 4

Pool Courses for Elective 1V, Elective V, Elective VI
ELE 473 Electrical Power Quality ELE 272 3 2 0 2 4
ELE 475 Industrial Instrumentation ELE 132 3 2 0 2 4
ELE 477 Advanced Power Systems ELE 272 3 2 0 2 4
ELE 479 HVDC and Flexible AC Transmission Systems ELE 274 3 2 0 2 4
ELE 481 Switchgear Engineering and substation ELE 372 3 2 0 2 4
ELE 485 Electrical Installations and Energy Utilization ELE 376 3 2 0 2 4
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Proposed Study Plan for Electrical Power and Machines Program

Level 0-1
C Ct. Hr. Final Assessment
Code Course Pre-Req Hrr;. Lec Lab Tut | sum E>.<am SA MT PE/ Final | Sum
Time OE Exam
BES 011 Mathematics | 3 2 0 2 4 2 30 30 - 40 100
BES 021 Mechanics | 3 2 0 2 4 2 30 30 - 40 100
BES 041 General Chemistry 4 3 2 1 6 2 10 30 20 40 100
BES 031 Physics | 3 2 2 1 5 2 10 30 20 40 100
MEC 011 Engineering Graphics 2 0 0 4 4 2 30 30 - 40 100
UHS 101 Foreign Language 2 2 0 0 2 2 30 30 - 40 100
UHS 102 Information and Communication 2 2 0 0 2 2 30 30 - 40 100
Technology
Total 19 13 4 10 27 700
Level 0-2
c Ct. Hr. Final Assessment
Code Course Pre-Req Hrré. Lec Lab Tut | Sum E>.<am SA MT PE/ Final | Sum
Time OE Exam
BES 012 Mathematics Il BES 011 3 2 0 2 4 2 30 30 - 40 100
BES 022 Mechanics Il BES 021 3 2 0 2 4 2 30 30 - 40 100
MEC 012 Production Engineering 2 1 3 0 4 2 10 30 20 40 100
BES 032 Physics Il 3 2 2 1 5 2 10 30 20 40 100
MEC 014 Computer Aided Drafting MEC 011 2 1 2 0 3 2 10 30 20 40 100
ELE 042 Computer Programming 2 0 2 2 4 2 10 30 20 40 100
Fundamentals

UHS 103 Societal Issues 2 2 0 0 2 2 30 30 - 40 100
Total 17 10 7 26 700
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Level 1-1
cr Ct. Hr. Final Assessment

Code Course Name PreRed | W | Lec | Lab | Tut | sum | ExamTime | s MT E’)i/ Fnal | sum
BES 111 Differential Equations BES 012 3 2 0 2 4 2 30 30 - 40 100
ELE 111 Electric Circuits | BES 032 3 2 1 2 5 2 10 30 20 40 100
ELE 141 Digital Logic Circuits 3 2 1 2 5 2 10 30 20 40 100
BES 131 Modern Physi BES 031 3 2 0 2 4 2 30 30 40 100

odern Physics BES 032 -
ELE 173 Electrical Application 2 1 3 0 4 2 10 30 20 40 100
BES 113 Mathematics 111 BES 012 3 2 0 2 4 2 30 30 - 40 100
UHS Xxx | Humanities — 2 | 2 | o] o] 2 2 30 | 30 - | 40 | 100
Elective |
Total 19 700
Level 1-2
Cr. Ct. Hr. Final Assessment
Code Course Name Pre - Req. Hr Lec | Lab | Tut ?I(;anr: SA MT F(;EE/ g(r;i sum

BES 112 Numerical Analysis BES 111 3 2 2 0 4 2 10 30 20 40 100

ELE 112 Electric Circuits 11 ELE 111 3 2 1 2 5 2 10 30 20 40 100

ELE 213 Electronic Circuit | BES 131 3 2 1 2 5 2 10 30 20 40 100

Measurments and ELE 111 or
ELE 132 Instrumentation | ELE 179 3 2 2 1 5 2 10 30 20 40 100
Thermal Power

MEC 128 Engineering 2 1 3 2 30 30 - 40 100

UHS104 Professional Ethics 2 0 30 30 - 40 100

UHS XXX | Humanities Elective Il 2 2 0 0 2 2 30 30 - 40 100

Total 18 700
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Field Training |
Cr Ct. Hr. Final Assessment
Code Course Pre-Red | s | Lec | Lab | Tut | sum E“Xrﬁ’e" SA | MT | PE/OE | Final Exam | Sum
. . Completion .
FTR 103 Field Training | of 65 Cr. Hr 0 0 0 0 0 Oral - - - Pass or Fail
Level 2-1
cr Ct. Hr. Final Assessment
Code Course Name Pre - Req. Hr. Exam o/ —
. H Inal
Lec Lab | Tut Time SA MT OF Exam | SUm
ELE 271 Electrical Power ELE112 | 3 | 2 | o | 2 | 4 2 30 30 | - 40 100
System |
ELE 273 Power Electronics | ELE 213 3 2 1 2 5 2 10 30 20 40 100
ELE 216 Electromagnetic Field BES 113 3 2 0 2 4 2 30 30 - 40 100
ELE 277 Electrical Machine | ELE 112 3 2 1 2 5 2 10 30 20 40 100
ELE 231 Control Theory BES 111 3 2 1 2 4 2 10 30 20 40 100
ELE 237 Measurements and ELE132 | 3 | 2 | 1 | 2 | 5 2 10 30 | 20 | 40 100
Instruments 11
Total 18 600
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Level 2-2
Cr Ct. Hr. Final Assessment
Code Course Name Pre - Req. Hr. Exam -
“ | Lec. | Lab | Tut | Sum Time | sa MT PE/ | Final | o
OE Exam
Electrical Power
ELE 272 System 11 ELE 271 3 2 0 2 4 2 30 30 - 40 100
Power
ELE 274 Electronics 1 ELE 273 3 2 1 2 5 2 10 30 20 40 100
MEC 228 Power Station MEC 128 3 2 0 2 4 2 30 30 - 40 100
Electrical
ELE 278 Machine I1 ELE 277 3 2 1 2 5 2 10 30 20 40 100
ELE 232 Modern Control Systems ELE 231 3 2 2 1 5 2 10 30 20 40 100
Computer
ELE 245 Applications ELE 042 3 2 2 0 4 2 10 30 20 40 100
Total 18 600
Field Training Il
Cr Ct. Hr. Final Assessment
Code Course Pre-Req Hrs. Lec | Lab | Tut | Sum E“Xr?]ren SA | MT | PE/OE | Final Exam | Sum
. - Completion .
FTR 203 Field Training | of 96 Cr. Hr 0 0 0 0 0 Oral - - - Pass or Fail -
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Level 3-1
] cr Ct. Hr. Final Assessment
Code Course Name Pre-Req. ' Exam PE/ Final
Hr. Lec Lab | Tut | Sum Time SA MT OFE Exam Sum
ELE 373 | Renewable Energy ELE 278 3 2 0 2 4 2 30 30 - 40 100
ELE 371 | Power System Analysis ELE 272 3 2 0 2 4 2 30 30 - 40 100
ELE 376 | Power Systems Distribution ELE 272 2 2 1 0 3 2 10 30 20 40 100
Microcontroller Embedded

ELE 347 Systems ELE 141 3 2 2 0 4 2 10 30 20 40 100
ELE 375 | Electrical Drive ELE 278 3 2 0 2 4 2 30 30 - 40 100
ELE 377 | Special Machines ELE 278 2 2 1 0 3 2 10 30 20 40 100
UHS 4XX | Humanities — Elective I11 2 2 0 0 2 2 30 30 - 40 100

Total 18 700

Level 3-2
cr Ct. Hr. Final Assessment
Code Course Name Pre - Req. ar Lec Lab Tut sum | Exam Time | sa MT PE/ | Final Sum
OE Exam
ELE 372 Power System Protection ELE 371 3 2 0 2 4 2 30 30 - 40 100
ELE 4XX Elective | 3 2 0 2 4 2 30 30 - 40 100
ELE 4XX Elective Il 3 2 0 2 4 2 30 30 - 40 100
. - ELE232
Industrial Automation
ELE 335 & 3 2 2 1 5 2 10 30 20 40 100
Systems ELE132

. . . 70% of
ELE 392 Senior Design Project | total CH 2 0 4 0 4 2 50 - 50 -- 100
ELE 4XX Elective 11 3 2 0 2 4 2 30 30 - 40 100

Total 17 600
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Level 4-1
Ct. Hr. Final Assessment
Code Course Name Pre-Req. | Cr. Hr. Exam .
Lec Lab Tut Sum Time SA MT PE/ Final Sum
OE Exam
BEs 141 | Follutionand Industrial | grcge | 5 | 2 | 1 | o | 3 2 10 30 | 20| 40 | 100
Safety
ELE 4XX Elective IV 3 2 0 2 5 2 10 30 - 40 100
ELE 471 High Voltage Engineering | ELE 272 3 2 0 2 4 2 30 30 - 40 100
ELE 491 Senior Design Project 11 ELE 392 3 1 4 0 5 2 50 - 50 - 100
ELE 4XX Elective V 3 2 0 2 4 2 10 30 20 40 100
ELE 4XX Elective VI 3 2 0 2 4 2 10 30 20 40 100
Total 17 600
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Matching Electrical power and machines engineering Program Courses with ABET Requirements

ABET Program Criteria for Electrical power and machines engineering Program and Similarly Named Engineering Programs Lead Society: American
Society of Electrical Engineers.

Electrical power and machines engineering
L. Program Courses Required to Cover ABET
ABET Criteria it
CODE Course Name Cr. Hrs.
) BES 011 Mathematics | 3
The curriculum must prepare BES 012 Mathermatics | 3
graduates to apply knowledge ™5™ i e nial Equations 3
A minimum of 30 semester Cr. | Of mathematics through BES 113 Mathematics Ill 3
Hrs. (or equivalent) of a dlfferential equations. BES112 | Numerical Analysis 3
comblnatlgn of colleg.e—le\./el BES 041 General Chemistry 4
mathematics and basic sciences hemistr Pollution and
with experimental experience Chemistry BES 141 . 2
appropriate to the program. Industrial Safety
BES 031 Physics | 3
Calculus-based physics BES 131 Modern Physics 3
BES 032 Physics Il 3
Total 30
ELE 111 Electric Circuits | 3
ELE 112 Electric Circuits Il 3
A minimum of 45 semester Cr. , _ ELE 141 | Digital Logic Circuits 3
Hrs.. (or e.qui:c/alej'nt) of ot ;23\/2?2[:dCzquarinsnc;fselectrlcal ELE 213 Electronic Circuits | 3
engineering topics appropriate -
to fhe proggramr? con.fistinz of engineering program. BES 131 Modern I?hysms 3
engineering and computer ELE 173 EIeF:trl?aI 2
sciences and engineering Applications
design and utilizing modern ELE 216 | Electromagnetic Field 3
engineering tools. Discuss the principle of control ELE131 Control Syétems 3
and automation system ELE 335 Indystrlal 3
Automation Systems
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ELE 232 Modern Control 3
System
Measurements and
Discuss the basic concepts of ELE 132 . 3
Instrumentations |
measurement and Measurements and
instrumentation ELE 237 N . 3
Instrumentations Il
bi th i ciole of ELE 273 Power Electronics | 3
Iscuss the principie oT pOWer ™7 £574™ | power Electronics Il 3
electronics engineering - -
ELE 375 Electrical Drive 3
ELE 277 Electrical Machine | 3
Discuss the principle of ELE 278 | Electrical Machine II 3
electrical machines ] . 2
ELE 377 Special Machines
Considers the systems or ELE 392 Senior Design Project )
A minimum of 45 semester Cr. | processes from other electrical I
Hrs. (or equivalent) of power and machines ELE4gy | Senior Design Project 3
engineering topics appropriate | engineering curricular areas Il
to the program, consisting of UHS 103 Societal Issues 2
engineering and computer Includes communication and Information and
sciences and engineering collaboration with other design | UHS 102 Communication 2
design and utilizing modern or construction team members Technology
engineering tools. UHS 104 Professional Ethics 2
ELE 271 Electrical Power 3
System |
ELE 272 Electrical Power 3
System Il
Include principles of electrical ELE 371 Power Sys‘tem 3
power system Analysis
ELE 373 Renewable Energy 3
ELE 372 Power Sy§tem 3
Protection
Power Systems
ELE 2
379 Distribution
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High Voltage

ELE 471 . . 3
Engineering
Computer
ELE 042 Programming 2
Fundamentals
Includes computer-based Combuter
technology and considers ELE 245 A Iicgtions 3
applicable codes and standards. PP
Microcontroller
ELE 347 Embedded Systems 3
Total 91
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Courses Plan and Matrix

Program Map - Electrical Dept - Electrical Power & Machines
BES 011 BES 021 BES 041 BES 031 MEC 011 UHS 101 UHS 102
_ _ General _ Engineering English Information
Mathematics | Mechanics | Chemistry Physics | Graphics | Language and
Level 3 | 4 3 [ 4 14 | 6 3 1 5 z | a z | 2 2 [ 2 19 27
1 BES 012 BES 022 MEC 012 BES 032 MEC 014 ELE 042 UHS 103
Mathematics Il Mechanics NI Pm_ductl_on Physics Il Cumputet Aided Comput?r Societal
Engineering Drafting Progr ng Issues
3 ] 4 3 | 4 | 4 3 | 5 Z | 3 Z | 4 2 | =z 17 26
BES 111 ELE 111 ELE 141 BES 131 ELE 173 BES 113 UHS XXX
Difere!'ltial Electric Circuits Digil_:al L_ugic Modern Physics Ele?tlic_al Mathematics Il Humani_ties =
Equations 1 Circuits Application Elective |
Level 3 3 [ s 3] 5 3] 4 2 I 2 [ =z 18 28
2 BES 112 ELE 112 ELE 213 ELE 132 MEC 128 UHS 104 UHS KKK
Numerical Electric Circuits Electronic Measurments and Thermal Power Professional Humanities
Analysis 1] Circuits | Instrumentation | Engineering Ethics Elective Il
3 ] 4 3 ] 5 3 ] 5 3 | 5 2 ] 3 2 ] 2 2 | =2 18 26
[ FTR 103 - Field Traning | [ 0.25] |
ELE 271 ELE 273 ELE 216 ELE 277 ELE 231 ELE 237
Electrical Power Power Electromagnetic - _ Measurments and
System | Electronics | Field Azl [ EEdns | Gt Mizmey Instrumentation Il
Level 3 | 4 3 [ 5 3 | 4 3 | 5 3 [ 5 3 ] 5 13 28
3 ELE 272 ELE 274 MELC 228 ELE 278 ELE 232 ELE 245
Electrical Power PDIF.:I Power Station Electrical Machine II Modern Control Cor_npu!:er
System Il Electronics |l Systems Applications
3] 4 3 | 5 3 [ 4 3] 5 3 [ 5 3 [ 4 18 27
| FTR 203 - Field Traning Il [ 0,25] |
ELE 371 ELE 373 ELE 375 ELE 377 ELE 379 ELE 347 UHS XXX
FPower System Renewable Electrical Drive Special Machines Power Systems Microcontroller Humanities -
Analysis Energy 2 Distribution Embedded Elective
Level 3 | 4 3 [ a 3 ] 4 2z | 3 2z | 3 3 ] 4 2 | =2 18 24
4 ELE 372 ELE 335 ELE 392 ELE d4xx ELE d4xx ELE dxx
P Sy_stem |ndustl|_a| Senmr_ IS Elective | Elective Il Elective Il
Protection Automation Project |
3 ] 4 3 | 5 Z | 4 3 ] 4 3 [ 4 3 [ 4 17 25
BES 141 ELE 471 ELE 431 ELE 4 ELE 4 ELE dux
Level Pollutl_un and ngh_ Uolt_age Senm[ Design Elective I Elective Y Elective VI
5 Industrial Safty Engineering Project Il
Z | 3 3 | 4 3 ] 5 Ell 4 3 [ 4 3 [ 4 17 24
160 235
University Req. | | Faculty Req. | | Discipline Req. | Major Req. |
l Min. Requirements | Min 8% Min 20% Min 41% Min 30%
CR CT CR CT CR CT CR CT
| Min. Hours | 12.80 23.78 32.00 39.40 63.60 121.77 48.00 £9.10
| Satisfied Hours | 14 14 32 53 [ 104 48 B0
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Program Map — Electrical Department — Electrical Power and Machines Program

= BES 011 BES 021 BES 041 BES 031 MEC 011 UHS 101 UHS 102
- Mathematics [ Mechanics I General Chemistry Physics [ Engineering Graphi ForeignL Latormafion ond
;)E, athematics e cs ener: emistry ysics gineering phics oreign Language o aton Toctniolons
3 4 3 [ 4 4 6 3 5 2 4 I 2 2
v
N BES 012 BES 022 MEC 012 BES 032 MEC 014 ELE 042 UHS 103
% = 2 : S . < 3 Computer Aided Computer Programming Socictal Teoies
; Mathematics IT Mechanics II Production Engineering Physics IT Bilie Fund 1
i 3 4 3 4 2 | 4 3 5 2 | 3 D 4 2 2
4 | L
— v v v v v
5 BES 111 ELE 111 ELE 141 BES 131 ELE 173 BES 113 UHS XXX
E— = Differential Equations Electric Circuits I Digital Logic Circuits Modern Physics Electrical Application Mathematics IIT Humanities Elective I
o 3 | 4 S 5 | 5 3 | 4 5 4 3 | 4 2 I
| J
— ! : —
o BES 112 ELE 112 ELE 213 ELE 132 MEC 128 UHS 104 UHS XXX
3. = 55 G S Measurements and Thermal Power : : = =
5 = Numerical Analysis Electric Circuits IT Electronic Circuits I I ion 1 Boninces; Professional Ethics Humanities Elective IT
3 [ 4 5 I 5 3 | s 3 5 5 3 A 2 2
, |
Jy v v v l
- ELE 271 ELE 273 ELE 216 ELE 277 ELE 231 ELE 237
£ Electrical Power - e - . Measurements and
E - s 1 Power Electronics T Electromagnetic Field Electrical Machine I Control Theory I ion 1T
3 4 3 5 2 3 5 3 4 3 5
5 ELE 272 ELE 274 MEC 228 ELE 278 ELE 232 ELE 245
2 = il el b Power Electronics IT Power Station Electrical Machine II Modermn Control Sy mp Appli
2 System II
— UHS XXX
g L Humanities Elective III
3 a
; § Science
I v
= BES 141
% z Pollution and Industrial
= Safety
i
2 | 3
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Map of Elective Courses

ELE 4xx

Elective I

ELE 4xx

Vi

Semester

Elective IT

3 | 4

ELE 4xx

Elective III

3 1 4

S ELE 4xx

Elective IV

3 4

ELE 4xx

IX

Elective V

Semester

3 4

ELE 4xx

Elective VI
3 | a4

191

ELE 472 ELE 474
Ll Pou’a Power System Control
Electronics
3 | 4 3 4
ELE 476 ELE 478
I_> Power System Operation| | Smart Grid Technology
3 | 4 v I E
ELE 480 ELE 482
Grid Integration of Advanced Electric
Renewable Energy Systems Machines
3 | 4 3 4
ELE 473 ELE 475
s ; Industrial
Electric Power Quality 1 R
3 | 4 3 | 4
ELE 477 ELE 479
Advanced Power HVDC and Flexible AC
Systems Transimission Systems
3 4 3 | 4
_ EIE481 ELE 485
Switchgear Engineering | Electric Installatnons and
and Substations Energy Utilization
3 4 3 \ 4
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Flowchart of Elective Map

Semester
1w

i ELE 271 ELE 273
i Blertical Powee Power Electronics I
g System I

3 4 3 5

A4 Y

5 ELE272 ELE 274
gs Ehrsalg Power Electronics I
B System IT

3 4 3 5

Semester
Vi

ELE 132

Measurements and
Instrumentation I

vin

Semester
v

Semester
X

| =5
it
=
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ELE 277

Electrical Machine I

ELE 278

Electrical Machine I

3 5
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Code COurseName PLO1 |PLO2| PLO3 |PLO4{PLO5PLO6|PLO7|PLO8PLOY PLO10 [PLO11PLO12 PLO13|PLO14|PLO15PLO16PLO17PLO18 PLO19PLO2(
BESO11 | Mathematics | v v
BES021 | Mechanics | Violy
- BES 041 | General Chemistry v
% BES031 | Physics | vV |V
3 MEC 011 | Engineering Graphics Vv v
UHS 101 | Foreign Language v Vv
UHS 102 | Information and Communication Technology v Vv
BES012 | Mathematics Il v v
BES022 | Mechanics Il Volvy
— | MEC012 | Production Engineering v v
% BES032 | Physics |l Vv v
& MEC 014 | Computer Aided Drafting v v
ELE 042 | Computer Programming Fundamentals v v
UHS 103 | Societal Issues Vv v
BES 111 | Differential Equations \ Vv
z ELE111 | Electric Circuits | ViV
@
g ELE 141 | Digital Logic Circuits v \ v
(%]
BES 113 | Mathematics Il v v
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Code COurseName PLO1 |PLO2| PLO3 |PLO4{PLO5PLO6|PLO7|PLO8PLOY PLO10 [PLO11PLO12 PLO13|PLO14|PLO15PLO16PLO17PLO18 PLO19PLO2(
ELE 173 | Electrical Application V|V v
BES 131 | Modern Physics Vv Vv
UHS 2xx | Humanities - Elective | v |V
BES 112 | Numerical Analysis \ Vv
ELE 112 | Electric Circuits Il vV |V |V v v
> | ELE213 | Electronic Circuits | v v v
% ELE 132 | Measurements and Instrumentation | Vv v v
§ MEC 128 | Thermal Power Engineering Vv Vv
UHS 104 | Professional Ethics V|V
UHS 4xx | Humanities - Elective Il v v v
FTR 103 | Field Training | v v
ELE 271 | Electrical Power System | Vv v Vv v
ELE 273 | Power Electronics | v v v v
ELE 216 | Electromagnetic Field Vv v v
ELE 277 | Electrical Machine | \ v
ELE 231 | Control Theory v Vv v |V
ELE 237 Measurements and Instrumentation Il Vv Vv v
b & { ELE272 | Electrical Power System I| Vv v Vv Vv vV |V
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Code COurseName PLO1 |PLO2| PLO3 |PLO4{PLO5PLO6|PLO7|PLO8PLOY PLO10 [PLO11PLO12 PLO13|PLO14|PLO15PLO16PLO17PLO18 PLO19PLO2(
ELE 274 | Power Electronics Il v v v
MEC 228 | Power Station v v V| v V|V v
ELE 278 | Electrical Machine Il v v v v
ELE 232 | Modern Control Systems Vv v v
ELE 245 | Computer Applications Vv v Vv
FTR 203 | Field Training Il Vv v
ELE 371 | Power System Analysis Vv Vv Vv Vv vV [V v
ELE 373 | Renewable Energy Vv v
ELE 375 | Electrical Drive v V|V
ELE 377 | Special Machines Vv v v
ELE 379 | Power Systems Distribution v v |V v
ELE 347 | Microcontroller Embedded v v v
UHS 5xx Humanities - Elective Il Vv vV
ELE 4xx Elective |
; ELE 4xx Elective Il Refer to electrical power and machines engineering electives
% ELE 4xx Elective IlI
§ ELE 372 | Power System Protection Vv v
ELE 335 Industrial Automation Systems Vv v v
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Course
Code Name

PLO1 |PLO2| PLO3 [PLO4{PLO5|PLO6/PLO7|PLOSPLOY PLO10 [PLO11PLO12 PLO13|PLO14(PLO15PLO16PLO17/PLO18 PLO19PLO20

. . . VIiVI|V ]|V ]|V v v v |V v v v |V |V v
ELE 392 Senior Design Project |

BES 141 | Pollution and Industrial Safety Vv Vv

ELE 471 High Voltage Engineering v v v

ELE 491 Senior Design Project Il

ELE 4xx Elective IV

Semester IX

ELE 4xx Elective V Refer to electrical power and machines engineering electives

ELE 4xx Elective VI

ELE473 | Electric Power Quality v v V| v v
«» | ELE 475 Industrial Instrumentation Vv V|V v Vv Vv
(]
=
© | ELE472 | Advanced Power Electronics ' ' \' ' v
w
,%D ELE 474 | Power System Control Vv v v vV [V
Q
[J]
£ | ELE477 | Advanced Power Systems v Vv v v v v
S
é ELE 479 | HVAC and Flexible AC Transmission Systems v v ' vV |V [V
£
S ] V|V
§ ELE 476 | Power System Operation \ Vv Vv
©
S | ELE478 | Smart Grid Technology v Vv Vv v v
g v
S | ELE480 | Grid Integration of Renewable Energy Systems Vv v V|V
©
Q
'g ELE 481 | Switchgear Engineering and Substations v v v VI v]|V
@
W [ ELE 482 | Advanced Electric Machines Vv v v v

. . I v v |V
ELE 485 | Electrical Installations and Energy Utilization v Vv v v
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Program # 5 Computer and Control Systems Engineering Program

Program Description

Computer and control systems engineering is a discipline that integrates the science and technology of design,
implementation, controlling and maintenance of software and hardware components of computing systems,
computer-controlled equipment, and networks of intelligent devices. Generally, computer and control systems
engineering is some combination of both electrical engineering and computer science.

Because of the breadth of the computer and control systems engineering field, computer-related coursework
typically comes from computer organization and architecture, networks, algorithms, programming, databases,
software engineering, automation, and intelligent systems. Electrical engineering related coursework typically
comes from circuits, digital logic, microelectronics, signal processing, control systems, and integrated circuit
design. Foundational areas typically include basic sciences, mathematics for both discrete and continuous
domains, and applications of probability and statistics.

Basic Information
Program Mission
The mission of Computer and control systems is to provide students with the competencies and skills for
successful featured careers, characterized by creativity, innovation, research and lifelong learning, to
participate effectively and ethically in serving their professional and societal communities.
Program Objectives
Computer and Control Systems Engineering program is planned to:
1- Qualify graduates to apply principles, knowledge, skills, and current techniques of computer and
control systems in their careers
2- Prepare graduates to be contributors and responsible in making professional and personal decisions
3- Enable graduates to synthesize and analyze the efficacy solutions to complex problems
4- Prepare graduates engage successfully and productively in their careers
5- Qualify graduates to work in areas across the breadth and depth of the discipline and diverse career
paths including leadership and entrepreneurship
6- Program graduates would communicate and act in a creative, responsible, respectful, and ethical
manner to serve their career and society
7- Program graduates would continue improve and develop professionally by learning new techniques,
directions, and other creative pursuits in the field of computer and control systems
8- Stimulate the graduate scientific curiosity, and passion for continuous research, to be able to
participate in the evolution of the promising computer and control systems field.

Graduate Attributes

Graduate attributes are the academic abilities, personal qualities, and skills which computer and control
systems Engineering graduates should have.

With the ubiquity of computers, computer-based systems, and networks in the world today, computer
engineers must be versatile in the knowledge drawn from standard study areas in computer science and
electrical engineering as well as the foundations in mathematics and sciences. The rapid pace of change in the
computing field requires that computer engineers be lifelong learners to maintain their knowledge and skills
within their chosen discipline.
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According to NARS 2018 all engineering graduates must:

1. Master a wide spectrum of engineering knowledge and specialized skills and can apply acquired knowledge
using theories and abstract thinking in real life situations.

2. Apply analytic critical and systemic thinking to identify, diagnose and solve engineering problems with a
wide range of complexity and variation.

3. Behave professionally and adhere to engineering ethics and standards.

4. Work in and lead a heterogeneous team of professionals from different engineering specialties and assume
responsibility for own and team performance.

5. Recognize his/her role in promoting the engineering field and contribute to the development of the
profession and the community.

6. Value the importance of the environment, both physical and natural, and work to promote sustainability
principles.

7. Use techniques, skills and modern engineering tools necessary for engineering practice.

8. Assume full responsibility for own learning and self-development, engage in lifelong learning and
demonstrate the capacity to engage in post- graduate and research studies.

9. Communicate effectively using different modes, tools and languages with various audiences; to deal with
academic/professional challenges in a critical and creative manner.

10. Demonstrate leadership qualities, business administration and entrepreneurial skills.

In addition to all engineering graduate attributes defined by NARS 2018, Computer and Control Systems
Engineering graduate should be able to:

1. Use the existing computing tools professionally and can develop neoteric tools

2. Develop and manage projects related to computer and control systems in diverse fields of applications

3. Design and manage computer, computer-based systems, networks, and control and intelligent systems
to solve novel problems including both hardware and software designs and extend their applications to
diversity of real-life systems

4. Demonstrate the breadth and depth competencies of the computer and control systems engineering

Program Learning Outcomes
o Level A Competencies
According to NARS 2018, the competencies of the Engineering Graduate must be able to:

PLO1. Identify, formulate, and solve complex engineering problems by applying engineering fundamentals,
basic science and mathematics.

PLO2. Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data,
assess and evaluate findings, and use statistical analyses and objective engineering judgment to draw
conclusions.

PLO3. Apply engineering design processes to produce cost-effective solutions that meet specified needs with
consideration for global, cultural, social, economic, environmental, ethical and other aspects as
appropriate to the discipline and within the principles and contexts of sustainable design and
development.

PLOA4. Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and
safety requirements, environmental issues and risk management principles.

PLOS. Practice research techniques and methods of investigation as an inherent part of learning.
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PLO6. Plan, supervise and monitor implementation of engineering projects, taking into consideration other
trades requirements.

PLO7. Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural teams.

PLO8. Communicate effectively — graphically, verbally and in writing — with a range of audiences using
contemporary tools.

PLO9. Use creative, innovative and flexible thinking and acquire entrepreneurial and leadership skills to
anticipate and respond to new situations.

PLO10. Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

o Level B Competencies

In addition to the Program learning outcomes for All Engineering Programs the BASIC ELECTRICAL Engineering
graduate and similar programs must be able to:

PLO11. Design, model and analyze an electrical/electronic/digital system or component for a specific
application; and identify the tools required to optimize this design.

PLO12. Design and implement elements, modules, sub-systems or systems in electrical/electronic/digital
engineering using technological and professional tools.

PLO13. Estimate and measure the performance of an electrical/electronic/digital system and circuit under
specific input excitation and evaluate its suitability for a specific application.

PLO14. Adopt suitable national and international standards and codes to design, build, operate, inspect and
maintain electrical/electronic/digital equipment, systems and services.

o Level C Competencies

In addition to the previous program learning outcomes for all engineering programs (Level A, NARS 2018),
and Electric Engineering program learning outcomes (Level B, NARS 2018), computer and control
systems engineers must be able to:

PLO15. Determine the characteristics of a given problem, choose the appropriate method to solve, analyze,
design, and apply programming paradigm in Algorithm design/software design problems/intelligent
systems design/ software engineering and testing

PLO16. Design and Implement Embedded Systems/ Image and Signal Processing Systems/ Systems Using
Programmable Devices/Systems Using ASIC Design, taking into account relevant system design
constraints (time, interrupts, reliability, reducing failure, bridging the analog and digital domains,...)

PLO17. Develop, deploy, manage, maintain, and evaluate the performance and security of wireless and wired
networking principles in the context of relevant standards.

PLO18. Analyze, design, model, and evaluate basic control systems, multivariable systems, and dynamic
nonlinear systems for real-world systems

PLO19. Formulate and describe different types of Industrial robots: structure and applications, robot
kinematics, dynamics, and control systems, apply robot software tools, formulate solutions to solve
problems related to robotics, industry, and automation, apply principles and techniques in varied
application domains related to industry and artificial intelligence.

PLO20. Consolidate electrical, electronic, and digital components and equipment, and apply modern
techniques, skills, and engineering tools to electrical, power, machines, and intelligent engineering
systems.
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Faculty Mission vs. Program Mission Matrix

Faculty Mission

Program Mission

societal communities

The mission of Computer and control systems is to provide students with the competencies
and skills for successful featured careers, characterized by creativity, innovation, research,
and lifelong learning, to participate effectively and ethically in serving their professional and

provide students with the
competencies and skills for
successful featured careers

characterized by creativity,
innovation, research, and
lifelong learning

to participate effectively and
ethically in serving their
professional and societal

communities

graduate well prepared
engineers equipped with
knowledge and skills
necessary to compete in \'}
labor market, and capable
of using and developing
modern technology

Benha Faculty of Engineering -
Benha University is committed to
graduate well prepared engineers
equipped with knowledge and
skills necessary to compete in
labor market, and capable of using

and developing modern

L roviding research in
technology, and providing zngineerging fields

research in engineering fields to -
to serve society and

serve society and community. ) v
community

Program Objectives Vs Graduate Attributes
Program Graduate Attribute
Objectives | GA1 | GA2 | GA3 | GA4 | GA5 | GA6 | GA7 | GA8 | GA9 | GA10 | GA11

PO1 v v
PO2 v v
PO3 v v
PO4 -\, -\, "
PO5 v v

PO6 v v
PO7

POS8 v

GAl12 | GA13 | GAl14

<
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Program Competencies vs. Program Objectives Matrix

Zn¥

A

$

Program Program Competencies

Objectives | Al A2 A3 A4 A5 A6 A7 A8 A9 A10 B1 B2 B3 B14 c1 c2 c3 ca c5 c6
PO1 \'A \' \)
PO2 ' \'} \)
PO3 \ \' v \' \
PO4 \' \' \' \'
PO5 \' \' \' \' \' \) \) v \) \) \) \)
PO6 ' \' \'
PO7 \' \' \' \' \' \' \ \ \ \ \' \ \'
PO8 \' \)
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Career Prospects

Computer and control systems engineers work in most industries, including the computer, automobile, aerospace,
telecommunications, power production, manufacturing, defense, and electronics industries. They design high-tech devices
ranging from tiny microelectronic integrated-circuit chips to powerful systems that utilize those chips and efficient
telecommunication systems that interconnect those systems. Computer and control systems engineers also work on
distributed computing environments—Ilocal and wide area networks, wireless networks, internets, intranets—and embedded
computer systems—such as in aircraft, spacecraft, and automobile control systems where they perform various functions. A
wide array of complex technological systems, such as power generation and distribution systems and modern processing
and manufacturing plants, rely on computer systems developed and designed by computer and control systems engineers

Program Concentrations

The graduate of the program can be specialized in one of the following two concentrations:

1. Computer Engineering

2. Control Systems Engineering

The concentration focus is achieved by 23 Cr. Hrs. including 18 Cr. Hrs. of elective courses and 5 Cr. Hrs. as the graduation
project, all related to the specific concentration.

List of Computer and Control Systems Engineering Requirement Courses

Requirement Cr. Ct. Hr.
Hrs. | Lec | Lab | Tut | Sum
Benha University Requirements 14 14 0 0 14
Benha Faculty of Engineering Requirements 32 19 34 47 50
Discipline Requirements 67 45 31 25 101
Program Computer and Control Systems Program Requirements | 29 18 18 8 44
Concentration of Computer Engineering Requirements 18 12 12 6 30
Concentration of Control Systems Engineering Requirements
Total 160 | 108 | 95 86 239

Basic Science Requirements of Computer and Control Systems Engineering

: Cr. Contact Hrs
Code Course Title Pre-Req Hrs. | Lec | Lab | Tut | Tot
BES 011 | Mathematics | 3 2 0 2 4
BES 041 | General Chemistry 4 3 2 1 6
BES 031 | Physics | 3 2 2 1 5
BES 012 | Mathematics Il BES 011 3 2 0 2 4
BES 032 | Physics Il 3 2 2 1 5
BES 111 | Differential Equations BES 012 3 2 0 2 4
BES 113 | Mathematics Il BES 012 3 2 0 2 4
BES 112 | Numerical Analysis BES 111 3 2 2 0 4
BES 114 | Discrete Mathematics and Linear BES 012 3 2 0 2 4
Programming
"BES 141 | Pollution and Industrial Safety BES 041 2 2 1 0 3
BES 211 | Engineering Statistics and BES 012 3 2 2 0 4
Probability
Total 33 23 11 13 47

* Course teaching is shared between the Basic Engineering Science Department and Electrical Engineering Department.
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Discipline Requirements of Computer and Control Systems Engineering
: Cr. Ct. Hr.

Code Course Title Pre-Req Hrs. [ Lec T Lab | Tut | Sum
BES 111 | Differential Equations BES 012 3 2 0 2 4
BES 113 | Mathematics Ill BES 012 3 2 0 2 4
ELE 179 | Electric Circuits Analysis BES 032 3 2 1 2 5
ELE 141 | Digital Logic Circuits 3 2 1 2 5
ELE 143 | Object Oriented Programming ELE 042 3 2 2 0 4
ELE 173 | Electrical Applications 2 1 3 0 4
BES 112 | Numerical Analysis BES 111 3 2 2 0 4
ELE 132 Measurements and Instrumentations | | ELE 179 or 3 2 2 1 5

ELE 111
ELE 142 | Digital System Design ELE 141 3 2 2 1 5
ELE 144 | Data Structures and Algorithms ELE 143 3 2 2 0 4
ELE 211 | Signals and Systems BES 111 3 2 0 2 4
ELE 213 | Electronic Circuits | BES 131 or 3 2 1 2 5
ELE 114
ELE 231 | Control Theory BES 111 3 2 1 2 4
ELE 241 | Computer Architecture ELE 142 3 2 2 1 5
ELE 245 Computer Applications ELE 042 3 2 2 0 4
BES 211 | Engineering Statistics and BES 012 3 2 2 0 5
Probability
ELE 276 | Electric Machines ELE 179 3 2 1 1 4
ELE 232 | Modern Control Systems ELE 231 3 2 2 1 5
ELE 242 | Computer Organization ELE 241 3 2 2 1 5
ELE 246 | Computer Network 3 2 2 1 5
ELE 341 | Microprocessor Based Systems ELE 242 3 2 1 2 5
Total 67 44 33 25 102
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Program Requirements of Computer and Control Systems Engineering

Cr. Ct. Hr.
Code Course Pre-Req Hrs. [ Lec T Lab | Tut | Sum
BES 114 | Discrete Mathematics and Linear BES012 |3 2 0 2 4
Programming
ELE 243 | Algorithms Analysis and Design BES 114, |3 2 1 1 4
ELE 144
ELE 244 | Operating Systems ELE241 |3 2 1 1 4
ELE 343 | Database Systems ELE144 |3 2 2 1 5
ELE 331 | Machine Learning ELE 243, |3 2 2 1 5
BES 211
ELE 333 Digital Control ELE 211, |3 2 1 1 4
ELE 232
ELE 335 | Industrial Automation Systems ELE 132, |3 2 2 1 5
ELE 232
ELE 342 | Embedded Systems ELE141 |3 2 2 0 4
ELE 3XX | Elective | 3 2 2 1 5
ELE 3XX | Elective Il 3 2 2 1 5
ELE 3XX | Elective IlI 3 2 2 1 5
ELE 4XX | Elective IV 3 2 2 1 5
ELE 4XX | Elective V 3 2 2 1 5
ELE 4XX | Elective VI 3 2 2 1 5
"ELE 392 | Senior Design Project | 70% of 2 0 4 0 4
total CH
ELE 491 | Senior Design Project Il ELE392 |3 1 4 0 5
Total 47 30 30 14 74

*The student can register the Senior design Project course after passing 70% of the program cr. hrs., i.e., 112 Cr. Hr.

Concentration Requirements of Control Systems Engineering

Cr. Ct. Hr.
Code Course Pre-Red | Hrs. [ Lec | Lab | Tut | Sum
Pool Courses for Elective |, Elective 11, Elective 111
ELE 3302 Robotics ELE 232, 3 2 2 1 5
ELE 245
ELE 3304 Intelligent Control ELE 232 3 2 2 1 5
ELE 484 Special Electric Machines ELE 276 3 2 2 1 5
ELE 3306 Modelling and Simulation ELE 245 3 2 2 1 5
ELE 3308 System Identification and ELE 231 3 2 2 1 5
Parameter Estimation
ELE 483 Power Electronics ELE 213 3 2 2 1 5
Pool Courses for Elective IV, Elective V, Elective VI
ELE 4301 Advanced Robotics ELE3302 |3 2 2 1 5
ELE 4303 Autonomous Systems ELE 3302 3 2 2 1 5
ELE 4305 Advanced Control Systems ELE 333 3 2 2 1 5
ELE 4307 Advanced Industrial Automation | ELE 331 3 2 2 1 5
Systems
ELE 4409 Internet of Things ELE 342 3 2 2 1 5
"ELE 4309 Selected Topics in Control 3 2 2 1 5
Systems

* The course content must be approved by Electric Engineering Department Council before any student can register it.
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Concentration Requirements of Computer Engineering

Cr. Ct. Hr.
Code Course Pre-Req | Hrs Lec | Lab | Tut | sum
Pool Courses for Elective I, Elective 11, Elective 111
ELE 3402 Advanced Topics in Computer ELE 246 3 2 2 1 5
Networks
ELE 3404 Computer and Network Security ELE 246 3 2 2 1 5
ELE 3406 Software Engineering ELE 144 3 2 2 1 5
ELE 3408 Data Analytics BES 211 3 2 2 1 5
ELE 3118 Digital Electronics ELE 213 3 2 2 1 5
ELE 3410 Web Engineering ELE 143 3 2 2 1 5
ELE 3412 Fault-Tolerant Computing ELE 242, 3 2 2 1 5
BES 211
ELE 3414 Cloud Computing ELE 246 3 2 2 1 5
Pool Courses for Elective IV, Elective V, Elective VI
ELE 441 Image Processing ELE 211, 3 2 2 1 5
ELE 245
ELE 4401 Parallel and Distributed Systems ELE 3402 3 2 2 1 5
ELE 4403 Digital Forensics ELE 3404 3 2 2 1 5
ELE 4405 Software Project Management ELE 3406 3 2 2 1 5
ELE 4407 Compilers ELE 144 3 2 2 1 5
ELE 4409 Internet of Things ELE 342 3 2 2 1 5
ELE 4411 RTL Design ELE 242 3 2 2 1 5
*ELE 4413 Selected Topics in Computer 3 2 2 1 5
Engineering

* The course content must be approved by Electric Engineering Department Council before any student can register it.
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Proposed Study Plan for Computer and Control Systems Engineering

Level 0-1
C Ct. Hr. Final Assessment
Code Course Pre-Req HrI;. Lec Lab Tut | sum E>.<am SA MT PE/ Final | Sum
Time OE Exam
BES 011 Mathematics | 3 2 0 2 4 2 30 30 - 40 100
BES 021 Mechanics | 3 2 0 2 4 2 30 30 - 40 100
BES 041 General Chemistry 4 3 2 1 6 2 10 30 20 40 100
BES 031 Physics | 3 2 2 1 5 2 10 30 20 40 100
MEC 011 Engineering Graphics 2 0 0 4 4 2 30 30 - 40 100
UHS 101 Foreign Language 2 2 0 0 2 2 30 30 - 40 100
UHS 102 Information and Communication 2 2 0 0 2 2 30 30 - 40 100
Technology
Total 19 13 4 10 27 700
Level 0-2
Ct. Hr. Final Assessment
Code Course Pre-Req I-(|:rr3 Lec Lab Tut sum E).<am SA MT PE/ Final | Sum
Time OE Exam
BES 012 Mathematics Il BES 011 3 2 0 2 4 2 30 30 - 40 100
BES 022 Mechanics Il BES 021 3 2 0 2 4 2 30 30 - 40 100
MEC 012 Production Engineering 2 1 3 0 4 2 10 30 20 40 100
BES 032 Physics Il 3 2 2 1 5 2 10 30 20 40 100
MEC 014 Computer Aided Drafting MEC 011 2 1 2 0 3 2 10 30 20 40 100
ELE 042 Computer Programming 2 0 2 2 4 2 10 30 20 40 100
Fundamentals

UHS 103 Societal Issues 2 2 0 2 2 30 30 - 40 100
Total 17 10 9 7 26 700
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Level 1-1
Cr Ct. Hr. Final Assessment
Code Course Pre-Req Hrs. | Lec Lab Tut | sum E>.<am SA MT PE/ Final | Sum
Time OE Exam
BES 111 Differential Equations BES 012 3 2 0 2 4 2 30 30 - 40 100
BES 113 Mathematics Il BES 012 3 2 0 2 4 2 30 30 - 40 100
ELE 179 Electric Circuits Analysis BES 032 3 2 1 2 5 2 10 30 20 40 100
ELE 141 Digital Logic Circuits 3 2 1 2 5 2 10 30 20 40 100
ELE 143 Object Oriented Programming ELE 042 3 2 2 0 4 2 10 30 20 40 100
ELE 173 Electrical Applications 2 1 3 0 4 2 10 30 20 40 100
UHS XXX Humanities Elective | 2 2 0 0 2 2 30 30 - 40 100
Total 19 13 7 8 28 700
Level 1-2
Cr Ct. Hr. Final Assessment
Code Course Pre-Req Hrs. | Lec Lab Tut | sum E>.<am SA MT PE/ Final | Sum
Time OE Exam
BES 112 Numerical Analysis BES 111 3 2 2 0 4 2 10 30 20 40 100
BES 114 Discrete Mathematics and Linear BES 012 3 2 0 2 4 2 30 30 - 40 100
Programming
ELE 132 Measurements and ELE 179 or 3 2 2 1 5 2 10 30 20 40 100
Instrumentations | ELE 111

ELE 142 Digital System Design ELE 141 3 2 2 1 5 2 10 30 20 40 100
ELE 144 Data Structure and Algorithms ELE 143 3 2 2 0 4 2 10 30 20 40 100
ELE 114 Semiconductor Physics BES 032 3 2 0 2 4 2 30 30 - 40 100
Total 18 12 8 6 26 600
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Cr Ct. Hr. Final Assessment
Code Course Pre-Req Hrs. | Lec Lab Tut | sum E—T;t SA MT F(’)EE/ E)l(r::: Sum
FTR 103 Field Training, | Completed 0 0 0 0 0 - - - - Pass/ -
65 CH Fail
Level 2-1
Cr Ct. Hr. Final Assessment
Pre-R i E i
Code Course re-Req | o Lec Lab Tut | sum T);;n; SA MT I:)EE/ EF)l(r;?rI] Sum
ELE 211 Signals and Systems BES 111 3 2 0 2 4 2 30 30 - 40 100
ELE 213 Electronic Circuits | ELE 114 3 2 1 2 5 2 10 30 20 40 100
ELE 231 Control Theory BES 111 3 2 1 2 5 2 10 30 20 40 100
ELE 241 Computer Architecture ELE 142 3 2 2 1 5 2 10 30 20 40 100
ELE 243 Algorithms Analysis and Design BES 114, 3 2 1 1 4 2 10 30 20 40 100
ELE 144
ELE 245 Computer Applications ELE 042 3 2 2 0 4 2 10 30 20 40 100
Total 18 12 7 8 27 600
Level 2-2
Cr Ct. Hr. Final Assessment
Code Course Pre-Req Hrs. | Lec Lab Tut | sum I_Er):;n; SA MT I;EE/ E)l(r;::\Tl] Sum
BES 211 Engineering Statistics and BES 012 3 2 2 0 4 2 10 30 20 40 100
Probability
ELE 276 Electric Machines ELE 179 3 2 1 1 4 2 10 30 20 40 100
ELE 232 Modern Control Systems ELE 231 3 2 2 1 5 2 10 30 20 40 100
ELE 242 Computer Organization ELE 241 3 2 2 1 5 2 10 30 20 40 100
ELE 244 Operating Systems ELE 241 3 2 1 1 4 2 10 30 20 40 100
ELE 246 Computer Network 3 2 2 1 5 2 10 30 20 40 100
Total 18 12 10 5 27 600
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2" Field Training

Cr. Ct. Hr. Final Assessment _
Code Course Pre-Req Hrs. | Lec Lab Tut | sum Exam | SA | MT PE/ Final | Sum
: Time OE Exam
FTR 203 Field Training, 1l Completed 0 0 0 0 0 - - - - Pass/F -
96CH ail
Level 3-1
C Ct. Hr. Final Assessment
Code Course Pre-Req Hrrs.. Lec Lab Tut Sum E>.<am SA MT PE/ Final | Sum
Time OE Exam
ELE 341 Microprocessor Based Systems ELE 242 3 2 1 2 5 2 10 30 20 40 100
ELE 331 Machine Learning ELE 243, 3 2 1 5 2 10 30 20 40 100
BES 211
ELE 333 Digital Control ELE 211, 3 2 1 1 4 2 10 30 20 40 100
ELE 232
ELE 335 Industrial Automation Systems ELE 132, 3 2 2 1 5 2 10 30 20 40 100
ELE 232
ELE 343 Database Systems ELE 144 3 2 2 1 5 2 10 30 20 40 100
UHS XXX Humanities - Elective Il 2 2 0 0 2 2 30 30 - 40 100
Total 17 12 8 6 26 600
Level 3-2
Ct. Hr. Final Assessment
Code Course Pre-Req I-(|:rrs Lec Lab Tut | sum E).<am SA MT PE/ Final | Sum
Time OE Exam
ELE 342 Embedded Systems ELE 141 3 2 2 0 4 2 10 30 20 40 100
ELE 3XX Elective | 3 2 2 1 5 2 10 30 20 40 100
ELE 3XX Elective Il 3 2 2 1 5 2 10 30 20 40 100
ELE 3XX Elective Ill 3 2 2 1 5 2 10 30 20 40 100
ELE 332 Innovation Management and 2 2 0 0 2 2 30 30 - 40 100
Entrepreneurship
ELE 392 Senior Design Project | 70% of 2 0 4 0 4 2 50 - 50 -- 100
total CH
UHS XXX Humanities - Elective Il 2 2 0 0 2 2 30 30 - 40 100
Total 18 13 11 3 27 700
Level 4-1
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Cr Ct. Hr. Final Assessment
Code Course Pre-Req ' Exam | SA | MT | PE/ | Final | Sum
Hrs. | Lec | Lab | Tut | Sum Time OE | Exam
BES 141 Pollution and Industrial Safety BES 041 2 2 1 0 3 2 10 30 20 40 100
ELE 4XX | Elective IV 3 2 2 1 5 2 10 30 20 40 100
ELE 4XX | Elective V 3 2 2 1 5 2 10 30 20 40 100
ELE 4XX | Elective VI 3 2 2 1 5 2 10 30 20 40 100
ELE 491 Senior Design Project 1l ELE 392 3 1 4 0 5 2 50 - 50 -- 100
UHS 104 Professional Ethics 2 2 0 0 2 2 30 30 - 40 100
Total 16 11 11 3 25 600
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Courses Plan and Matrix
Curriculum Plan for Computer and Control Systems Engineering

Program Map — Electrical Department — Computer and Control Systems Program

} BES 011 | \ BES 021 | \ BES 041 | BES 031 | [ MEC 011 | UHS 101 | [ UHS 102 |
5 Information and
il Mathematics I Mechanics I General Chemaistry Physics I Engineering Graphics Foreign Language Ccmmun‘i)z::?o:no:echnolom'
- 3 4 | 3 4 \ 4 6 \ 3 B | 2 4 | 2 2 | 2 2
; BES 012 | BES 022 | MEC 012 | BES 032 | [ MEC 014 | ELE 042 | UHS 103
é = Mathematics IT Mechanics 11 Production Engineering Physics IT Commmi A= e s e Societal Issues
3 Drafting Fundamentals
3 1 | 3 1 \ z 1 \ 3 s | 2 3 | 2 1 | 2 2 |
. BES 111 | BES 113 | [ ELE 179 | ELE 141 | [ ELE 143 | ELE 172 | \ UHS XXX |
i= Differential Equations Mathematics I1I [Electric Circuits Analysis| Digital Logic Circuits O Electrical Applications Humanities Elective T
3 Programming
3 4| 3 4| 3 s | 3 s 3 4| 2 + | 2 2|
y BES 112 ELE 114 | ELE 132 | ELE 142 | [ ELE 144 | BES 114 |
B e | Analysi R Measurements, and Di 1Sv Desi Data Structure and Discrete Mathematics
; = SNumerical nalysis Semiconductor Physics TErerrnere S T 1gital System Design Algorithms and Linear Programming
i 3 4| 3 + | 3 s | 3 5| 3 4| 3 4|
ELE 211 | [ ELE 213 | [ ELE 231 | ELE 241 | [ ELE 243 | ELE 245 |
Signals and Systems Electronic Circuits T Control Theory Computer Architecture Alg“‘ﬂ“;)s Sl ol Computer Applications
esign
3 4 \ 3 B | 3 5 \ 3 B | 3 B | 3 4 |
BES 211 \ [ ELE 276 | [ ELE 232 | ELE 242 | [ ELE 244 | ELE 246 |

= Engineering Statistics

w

* Course Teaching is shared between both Basic Science Department and Electrical Engineering Department

** The student can register the Senior Design Project | after completing 70% of the program credit hours, i.e. 112 Cr. Hr.

= e Electric Machines Modern Control Systems Computer Organization Operating Systems Computer Networks
3 4 \ 3 1 | 3 5 \ 3 s | 3 1 | 3 s |
B ELE 341 | ELE 331 | [ ELE 333 | ELE 335 | [ ELE 343 | UHS XXX |
2 Microprocessor Based . . . Industrial Automation 5 .
2 Machine Learning Digital Control Database Systems Humanities Elective IT
z> Systems Systems
s 3 s \ 3 s | 3 4 | 3 s | 3 s | 2 2 |
ELE 342 \ | ELE 3XX | | ELE 3XX \ | ELE 3XX | | == ELE 392 | | ELE 332 | ‘ UHS XXX |
Ermribeitied] Somimmre Tsfne Elective IT Elective I Seter Basipn Braizs 1l gt Humanities Elective III
and Enterpreneurship
3 4 | 3 s | 3 5 \ 3 s | 2 1 | 2 2 | 2 2 |
. = BES 241 [ ELE 4XX | [ ELE 4XX | ELE 4XX [ ELE 491 | UHS 104 | Leiend
P"n““"“s'":rf:nl_“d"smal Elective IV Elective V Elective VI Senior Design Project IT Professional Ethics
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Curriculum Flowchart for Computer and Control Systems Engineering

Flowchart — Electrical Department — Computer and Control Systems Program
BES 011 | | BES 021 | | BES 041 | | BES 031 | | MEC 011 | | THS 101 | | TUHS 102 |
- . _ Information and
Mathematics [ Mechanics [ General Chemistry Physics 1 Engineering Graphics Foreign Language ettt Tt
3 4 | 3 4 | 4 6 | 3 s | 2 4 | 2 2 | 2 2 |
! ! )
BES 012 | | BES 022 | | MEC 012 | | BES 032 | | MEC 014 | | ELE 042 | | UHS 103 |
Mathematics 1T Mechanics 1T Production Engineering Physics IT B aailzl S e Societal Issues
Drafting Fundamentals
3 4 | 3 4 | 2 4 | 3 s | z 3 | z 4 | 2 2 |
+ I |
v ¥ v 3
BES 111 | [ BES 113 | [ ELE 179 | ELE 141 | [ ELE 143 | [ ELE 173 | [ UHS XXX |
Differential Equations Mathematics IT1 [Electric Circuits Analysis Digital Logic Circuits b aieaicd Electrical Applications Humanities Elective T
Programming
3 4 | 3 4 | 3 5 | 3 5 | 3 4 | 2 4 | 2 2 |
b + + ]
e — v+ v v
- BES 112 | | ELE 114 | | ELE 132 | | ELE 142 | | ELE 144 | | BES 114 |
~ | Analysi i R Measurements, and Di 1Sv Desi Data Structure and Discrete Mathematics
Smenea ratyss Semiconductor Physics Instrumentation I igatal System Design Algorithms and Linear Programming
3 4 | 3 4 | 3 5 | 3 T | 3 4
v i v
ELE 211 | | ELE 213 | | ELE 231 | | ELE 241 | | ELE 243 | | ELE 245 |
Signals and Systems Electronic Circuits I [« Control Theory Computer Architecture Algonﬂn]r;sei:zlysm 2ad Computer Applications
3 4 | 3 s | 3 s | 3 5 | 3 5 | 3 4 |
L f { ’
T %
BES 211 | | ELE 276 | | ELE 232 | | ELE 242 | | ELE 244 | | ELE 246 |
Engincering Statistics Electric Machines Modern Control Systems Computer Organization Operating Systems Computer Networks
and Probability
3 4 | 3 4 | 3 5 | 3 s | 3 4 | 3 s |
¢ | I
o i | —
ELE 341 | | ELE 331 | | ELE 333 | | ELE 335 | | ELE 343 | | UHS XXX |
L% P e Ty | ) Machine Learning Digital Control Tl A Database Systems Humanities Elective IT
Systems Systems
3 5 | 3 s | 3 4 | 3 s | 3 s | 2 2 |
ELE 342 | | ELE 3XX | | ELE 3XX | | ELE 3XX | | **ELE 392 | | ELE 332 | | UHS XXX |
Embedded Systems Elective I Elective IT Elective IIT Senior Design Project T e Humanities Elective ITI
and Enterprencurship
3 4 | 3 B | 3 B | 3 5 | 2 4 | 2 3 | 2 2 |
4
+ ¥
o * BES 241 | ELE 4XX | | ELE 4XX | ‘ ELE 4XX | | ELE 491 | | TUHS 104 | Lei end
é s PO]IUHOI;:Q:“IPGUSHIQ Elective IV Elective V Elective VI Senmior Design Project IT Professional Ethics
- 2 3 3 5 | 3 5 | 3 s | 3 5 | 2 2 |
Faculty Requirements
* Course Teaching is shared between both Basic Science Department and Electrical Engineering Department
** The student can register the Senior Design Project | after completing 70% of the program credit hours, i.e. 112 Cr. Hr
oncentration Electivel
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Map of Elective Courses

Computer and Control Systems Program - Elective Counrses Map
. i ; . Control Systems Engineering Concentration
Computer Engineering Concentration Electives ¥ JILe g
Electives
ELE 3X3X ELE 3402 ELE 3404 ELE 3406 ELE 3302 ELE 3304
- Advanced Topics m Computer and Software - .
Blective I Computer Networks Network 3 ity Engineering Robotics Intelligent Contral
3 5 3 5 3 5 3 5 3 5 3 5
ELE 3XX ELE 3408 ELE 3118 ELE 3410 ELE 454 ELE 3306
Hective Il Data Anclytics Ml e ran e e Special Electric Machine Mmi‘d
3 5 3 5 3 5 3 5 3 5 3 5
ELE 3XX ELE 3412 ELE 3414 ELE 3308 ELE 483
: Fault-T'olerant : dy=tem ldenthcaton and .
Elective III Computing Cloud Computing Parameter Extimation Power Electronics
3 5 3 5 3 5 3 5 3 5
ELE 4% ELE 4401 ELE 4403 ELE 4403 ELE 4301 ELE 4303
. Parallel and . . . Soltware Project .
Elective IV Distributed Systems Dhgital Forensics M et Advanced Robotics HAutonomous Systems
3 5 3 5 3 5 3 5 3 5 3 5
% ELE 4X3 ELE 4407 ELE 4411 ELE 4409 ELE 4303 ELE 4301
o =
1 . . . . Advanced Control Advanced Industrial
] Hective V Compilers RTL Design Internet of Things Systems Antomation Systems
j 3 5 3 5 3 5 3 5 3 5 3 5
ELE 4X3 ELE 441 ELE 4415 ELE 4409 ELE 4309
. - Selected Topics 1n - Selected Topics In
Elective VI Image Processing Computer Internet of Things Contral Systems
3 5 3 5 3 5 3 5 3 5
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Flowchart of Elective Courses Map — Computer Engineering Concentration

Flowchart — Flectrical Department —
Computer Engineering Concentration Flectives
[ ELE 143 |
Object Oriented
Programming
3 4 |
ELE 144 |
Data Structure and
Algorithms
3 4 |
-
| ELE 211 | ELE 213 |
Signals and Systems Electromic Circuats I
3 1 | 3 = |
R
| BES 211 | ELE 242 | ELE 346 |
Engineering Statistics Computer Organization c ter Network
and Probability 3 — | SRS ISR
3 4 | - = 3 5 |
w w +
| ELE 342 | ELE 3118 | [ ELE 3410 | | ELE 3402 | | ELE 3404 |
Embedded S Di 1 E1 - Web E R Advanced Topics in Computer and Network
mbe = Vstems 1oita ectromics (= NoINeering Computer MNetworks Security
3 4 | 3 s | 3 s | 3 5 | 3 5 |
A | \
- ¥ Kr— p! v
[ ELE 3408 | | ELE 3412 | | ELE 3406 | ELE 3414 |
Data Analytics Fault-Tolerant Software Engineering Cloud Computing
- Computing
3 s | 3 s | = = | 3 > |
L l 1 v
_ ELE 441 | [ ELE 4411 | [ ELE 4405 | | ELE 4401 | | ELE 4403 |
Z Image Processing RTL Design Software Project Parallel and Distributed Digital Forensics
= = Management Sy stems
5 s | 3 s | 3 5 | 3 5 | 3 s
¥ &
| ELE 4409 | | ELE 45407 | [ ELE 4413 |
Internet of Things Compilers Selz=izd Temes 50
Computer Engineering
3 5 | 3 s | 3 s |
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Flowchart of Elective Map — Control Systems Engineering Concentration
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Flowchart — Flectrical Department —

Control Systems Engineering Concentration Flectives

ELE 213

Electronic Circuits I

ELE 231

Control Theory

| ELE 245

Computer Applications

3 s | 3 s 3 4 |
|' I A |
| ELE 276 | ELE 232 |
Electric Machines Modern Control

3 5 3 s |

ELE 333 ELE 335 |
Digital Control Industrial Automation
Systems
2 4 = = |
) S
ELE 342 | | ELE 433 | | ELE 434 | ELE 3304 |
Embedded Systems Power Electronics Srz=el E.lecrnc Intelligent Control
Machines
3 4 | 3 5 | 3 s 3 5 |
| ELE 3308 | | ELE 3306 | ELE 3302 |
System Identification and) Modelling and :
, E - Robotics
Parameter Estimation Simulation
3 5 3 5 3 s |
-
- l l w k4

ELE 4409 | | ELE 4305 | | ELE 4303 | ELE 4301 | | ELE 4307 |

Internet of Things

3 5

Advanced Control
Systems

3 5

Autonomous Systems

3 5

ELE 4309
Selected Topics in
Control Engineering
3 5

Advanced Robotics

3 5

Advanced Industrial
Automation Systems

3 5
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Study of External Reference with the Program (Benchmark)

Program Learning Outcomes Benchmark

In addition to NARS2018, the program learning outcomes benchmarks are:

ACM, IEEE CC2020, Computing Curricula 2020, Paradigm for Global Computing Education, ISBN: 978-

1-4503-9059-0.

Lac Hong University, Control and Automation Engineering Technology Program, Bien Hoa, Vietnam

Faculty of Electrical Engineering and Information Technologies, Computer Systems Engineering,

Automation and Robotics, Skopje

The mapping of the benchmark to the program is shown below:

BM Benchmark Outcome Computer and Control Systems Program Outcomes
Evaluate and apply programming paradigms and Determine the characteristics of a given problem,
languages to solve a wide variety of software design choose the appropriate method to solve, analyze,
problems being mindful of trade-offs including design and apply programming paradigm in Algorithm
maintainability, efficiency, and intellectual property design/software design problems/intelligent systems
constraints. design/ software engineering and testing
Determine the characteristics of a given problem that
an intelligent system must solve and present the results
to a project team
Design and/or implement basic and advanced 1/0 Design and Implement Embedded Systems/ Image and
techniques, both synchronous and asynchronous and Signal Processing Systems/ Systems Using
serial/parallel, including interrupts and time Programmable Devices/Systems Using ASIC Design,
considerations taking into account relevant system design constraint

1 Design and implement an example of an embedded (time, interrupts, reliability, reducing failure, bridging
system in a non-electronic device, including sensor the analog and digital domains,....)
feedback, low-power, and mobility.
Design signal processing systems applying knowledge of
sampling and quantization to bridge the analog and
digital domains.
Design a control or datapath circuit using programmable
logic and considering relevant system design constraints
and testability concerns.
Develop, deploy, maintain, and evaluate the Develop, deploy, manage, maintain, and evaluate the
performance of wireless and wired networking solutions | performance and security of wireless and wired
in the context of relevant standards networking principles in the context of relevant
standards.
an ability to identify, formulate, and solve control and Analyze, design, model and evaluate basic control
2 | automation engineering problems systems, multivariable systems and dynamic nonlinear
systems for real world systems
Demonstrates knowledge and understanding of Formulate and describe different types of Industrial
research, development, and application of knowledge in | robots: structure and applications, robot kinematics,
computer system engineering, automation and robotics, | dynamics, control systems, apply robot software tools,
3 as well as engineering design in industrial processes. formulate solutions to solve problems related to

An ability to identify, analyze and solve problems
related to computer system engineering, automation
and robotics.

robotics, industry and automation, apply principles
and techniques in varied application domains related
to industry and artificial intelligence.
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An ability to provide answers to both theoretical and
practical issues, in order to give explanations and
choose the appropriate solution.

an ability to use the techniques, skills, and modern
engineering tools necessary for control and automation
engineering practice

a knowledge of electrical, electronics & communication,
computer and other applied engineering necessary to
analyze and design complex systems containing
hardware and software components used in control and

Consolidate electrical, electronic, and digital
components and equipment, and apply modern
techniques, skills and engineering tools to electrical,

power, machines, and intelligent engineering systems.

automation engineering applications.

. Curriculum Courses Benchmark:

The benchmark of computer engineering is:

1- ACM, IEEE CC2020, Computing Curricula 2020, Paradigm for Global Computing Education, ISBN:

978-1-4503-9059-0.

2- ACM, IEEE CE2016, Computer Engineering Curricula 2016, Curriculum Guidelines for
Undergraduate Degree Programs in Computer Engineering, ISBN: 978 — 1- 4503 — 4875 — 1, DOI:

10.1145/3025098.

The benchmark divides the Computer Engineering body of knowledge into 12 knowledge areas; each of them
contains from 8 to 14 knowledge unit as shown in the following table:

CE-CAE Circuits and Electronics

CE-CAE-1 History and overview

CE-CAE-2 Relevant tools, standards, and/or
engineering constraints

CE-CAE-3 Electrical quantities and basic elements
CE-CAE-4 Electrical circuits [11]

CE-CAE-5 Electronic materials, diodes, and bipolar
transistors

CE-CAE-6 MOS transistor circuits, timing, and power
[12]

CE-CAE-7 Storage cell architecture

CE-CAE-8 Interfacing logic families

CE-CAE-9 Operational amplifiers

CE-CAE-10 Mixed-signal circuit design

CE-CAE-11 Design parameters and issues
CE-CAE-12 Circuit modeling and simulation methods

CE-CAL Computing Algorithms

CE-CAL-1 History and overview

CE-CAL-2 Relevant tools, standards and/or
engineering constraints

CE-CAL-3 Basic algorithmic analysis
CE-CAL-4 Algorithmic strategies

CE-CAL-5 Classic algorithms for common tasks
CE-CAL-6 Analysis and design of application-
specific algorithms

CE-CAL-7 Parallel algorithms and multi-threading
CE-CAL-8 Algorithmic complexity

CE-CAL-9 Scheduling algorithms

CE-CAL-10 Basic computability theory

CE-CAQO Computer Architecture and
Organization

CE-CAO-1 History and overview
CE-CAO-2 Relevant tools, standards and/or
engineering constraints

CE-CAO-3 Instruction set architecture
CE-CAO-4 Measuring performance
CE-CAO-5 Computer arithmetic

CE-DIG Digital Design

CE-DIG-1 History and overview

CE-DIG-2 Relevant tools, standards, and/or
engineering constraints

CE-DIG-3 Number systems and data encoding
CE-DIG-4 Boolean algebra applications

CE-DIG-5 Basic logic circuits

CE-DIG-6 Modular design of combinational circuits
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CE-CAO-6 Processor organization
CE-CAO-7 Memory system organization and
architectures

CE-CAO-8 Input/Output interfacing and
communication

CE-CAO-9 Peripheral subsystems
CE-CAO-10 Multi/Many-core architectures
CE-CAO-11 Distributed system architectures

CE-DIG-7 Modular design of sequential circuits
CE-DIG-8 Control and datapath design
CE-DIG-9 Design with programmable logic
CE-DIG-10 System design constraints
CE-DIG-11 Fault models, testing, and design for
testability

CE-ESY Embedded Systems

CE-ESY-1 History and overview

CE-ESY-2 Relevant tools, standards, and/or
engineering constraints

CE-ESY-3 Characteristics of embedded systems
CE-ESY-4 Basic software techniques for embedded
applications

CE-ESY-5 Parallel input and output

CE-ESY-6 Asynchronous and synchronous serial
communication

CE-ESY-7 Periodic interrupts, waveform generation,
time measurement

CE-ESY-8 Data acquisition, control, sensors,
actuators

CE-ESY-9 Implementation strategies for complex
embedded systems

CE-ESY-10 Techniques for low-power operation
CE-ESY-11 Mobile and networked embedded
systems

CE-ESY-12 Advanced input/output issues
CE-ESY-13 Computing platforms for embedded
systems

CE-NWK Computer Networks

CE-NWK-1 History and overview
CE-NWK-2 Relevant tools, standards, and/or
engineering constraints

CE-NWK-3 Network architecture
CE-NWK-4 Local and wide area networks
CE-NWK-5 Wireless and mobile networks
CE-NWK-6 Network protocols
CE-NWK-7 Network applications
CE-NWK-8 Network management
CE-NWK-9 Data communications
CE-NWK-10 Performance evaluation
CE-NWK-11 Wireless sensor networks

CE-PPP Preparation for Professional Practice

CE-PPP-1 History and overview

CE-PPP-2 Relevant tools, standards, and/or
engineering constraints

CE-PPP-3 Effective communication strategies
CE-PPP-4 Interdisciplinary team approaches
CE-PPP-5 Philosophical frameworks and cultural
issues

CE-PPP-6 Engineering solutions and societal effects
CE-PPP-7 Professional and ethical responsibilities
CE-PPP-8 Intellectual property and legal issues
CE-PPP-9 Contemporary issues

CE-PPP-10 Business and management issues
CE-PPP-11 Tradeoffs in professional practice

CE-SEC Information Security

CE-SEC-1 History and overview

CE-SEC-2 Relevant tools, standards, and/or
engineering constraints

CE-SEC-3 Data security and integrity
CE-SEC-4 Vulnerabilities: technical and human
factors

CE-SEC-5 Resource protection models
CE-SEC-6 Secret and public key cryptography
CE-SEC-7 Message authentication codes
CE-SEC-8 Network and web security
CE-SEC-9 Authentication

CE-SEC-10 Trusted computing

CE-SEC-11 Side-channel attacks

CE-SGP Signal Processing

CE-SGP-1 History and overview
CE-SGP-2 Relevant tools, standards, and/or

CE-SPE Systems and Project Engineering

CE-SPE-1 History and overview
CE-SPE-2 Relevant tools, standards and/or

218

an



Benha University
Benha Faculty of Engineering

e daals
s et Al
2023 e ISl Aa e daiy

Za

S

engineering constraints

CE-SGP-3 Convolution

CE-SGP-4 Transform analysis

CE-SGP-5 Frequency response

CE-SGP-6 Sampling and aliasing

CE-SGP-7 Digital spectra and discrete transforms
CE-SGP-8 Finite and infinite impulse response filter
design

CE-SGP-9 Window functions

CE-SGP-10 Multimedia processing

CE-SGP-11 Control system theory and applications

engineering constraints

CE-SPE-3 Project management principles

CE-SPE-4 User experience*

CE-SPE-5 Risk, dependability, safety and fault
tolerance

CE-SPE-6 Hardware and software processes
CE-SPE-7 Requirements analysis and elicitation
CE-SPE-8 System specifications

CE-SPE-9 System architectural design and evaluation
CE-SPE-10 Concurrent hardware and software design
CE-SPE-11 System integration, testing and validation
CE-SPE-12 Maintainability, sustainability,
manufacturability

CE-SRM Systems Resource Management

CE-SRM-1 History and overview

CE-SRM-2 Relevant tools, standards, and/or
engineering constraints

CE-SRM-3 Managing system resources
CE-SRM-4 Real-time operating system design
CE-SRM-5 Operating systems for mobile devices
CE-SRM-6 Support for concurrent processing
CE-SRM-7 System performance evaluation
CE-SRM-8 Support for virtualization

CE-SWD Software Design

CE-SWD-1 History and overview
CE-SWD-2 Relevant tools, standards, and/or
engineering constraints

CE-SWD-3 Programming constructs and paradigms
CE-SWD-4 Problem-solving strategies
CE-SWD-5 Data structures

CE-SWD-6 Recursion

CE-SWD-7 Obiject-oriented design
CE-SWD-8 Software testing and quality
CE-SWD-9 Data modeling

CE-SWD-10 Database systems

CE-SWD-11 Event-driven and concurrent
programming

CE-SWD-12 Using application programming
interfaces

CE-SWD-13 Data mining

CE-SWD-14 Data visualization

In addition to these knowledge areas, there are 4 related computer engineering mathematics as shown in the

following table:

CE-ACF Analysis of Continuous Functions

CE-ACF-1 History and overview
CE-ACF-2 Relevant tools and engineering
applications

CE-ACEF-3 Differentiation methods
CE-ACF-4 Integration methods

CE-ACF-5 Linear differential equations
CE-ACF-6 Non-linear differential equations
CE-ACF-7 Partial differential equations
CE-ACF-8 Functional series

CE-DSC Discrete Structures

CE-DSC-1 History and overview

CE-DSC-2 Relevant tools and engineering applications
CE-DSC-3 Functions, relations, and sets

CE-DSC-4 Boolean algebra principles

CE-DSC-5 First-order logic

CE-DSC-6 Proof techniques

CE-DSC-7 Basics of counting

CE-DSC-8 Graph and tree representations and
properties

CE-DSC-9 Iteration and recursion

CE-LAL Linear Algebra
CE-LAL-1 History and overview

CE-PRS Probability and Statistics
CE-PRS-1 History and overview
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CE-LAL-2 Relevant tools and engineering CE-PRS-2 Relevant tools and engineering applications

applications CE-PRS-3 Discrete probability
CE-LAL-3 Bases, vector spaces, and orthogonality CE-PRS-4 Continuous probability
CE-LAL-4 Matrix representations of linear systems | CE-PRS-5 Expectation and deviation

CE-LAL-5 Matrix inversion CE-PRS-6 Stochastic Processes
CE-LAL-6 Linear transformations CE-PRS-7 Sampling distributions
CE-LAL-7 Solution of linear systems CE-PRS-8 Estimation

CE-LAL-8 Numerical solution of non-linear systems | CE-PRS-9 Hypothesis tests
CE-LAL-9 System transformations CE-PRS-10 Correlation and regression

CE-LAL-10 Eigensystems
The knowledge areas’ units are covered by the Computer and Control Systems Engineering Program as shown
in the following table:
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Computer Engineering Conrses/Benchmark Enowledge Area

Conrss

Enu-wlcd.gt.!:ta

Code

Title

CE-CAE

CE-SGF

CE-DIG

CE-CARO

CE-ESY

CE-EFE

CE-NWE |CESEC

CE-SWD

CE-CAL

CE-FFF

CE-SE

Samamear |

EESQLL

Mathamstica [

CE-RCF

EES Q2L

Machamics [

HES 04 L

et Tl Chamdsirg

EES 031

Fhymes |

MELC OLL

HE 102

UHE LD1

Engirmarnng Graphics [
B

Foralgn Langoacs
Iﬁ% T T )

Technology

12, B

Sameatar 11

EES 012

Marhemaica [

EES 022

Mechanics [

MEC 013

Froducton Enginsaring

Physioa I

Conmrproter Alded Drafting

Fandamsaninla

Seorclatal lamses

Semaester 11

CEACF

Mathanmatica L1

CE-RCF

Elsctric Ciroutls Anshrais

14,8, 12

Divgiial Logic Clroulis

O et Omienbed Frogramming

3, I

Elsctrical Applicatiars

ILIEE L |Fumanifie: Flactng I

Eafar 1o

Blusiand

Dis Elecirras

Bamaster [V

MNumerical yain

CE-LAL

Dhscete Matharatics amd Tingar

Progranming

CE-DEC

Boasumpwets and Insirmmantxtions

Digrial Sysiem Deaign

3, 8=1, B

Dats Smuchars and Algorthms

L=, 5

[Bamicendusior Froyuica

Someatsr V

Signals and Systems

Elactronds Clroults |

55,9, 12

Conirod Thsary

5,11

Comnpratar Archilscins

Slgorichens Anehaa and Design

Compaber Appdoations

Bamastar V1

Enginearing Statistics and Probability

Elsctric Mackhinea

Modarm Conirol Symisma

5,11

o abar L‘-:'qln'.za:n-'_n

1, 4,6=8, 10

Crpeti rating Sysisma

14,8

Connpabar Ntk

18
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elated

|Cn-d.e Title CE-CAE |CE-5GP |CE-DIG CE-CAQ |CE-ESY |CE-SPE|CE-NWE |CE-8EC |[CE-5WD |CE-CAL (CE-FPP |CESRM
ELE 244 |MEcToprocessor Based Systems 3,88 1

ELE 31] |Machine Leaming 13

ELE 313 |Digital Control 5,11

ELE 315 |Industnal Auntomation Systems 8

ELE 343 |Database Systems 2-10

Semaoster V1

UHE }Y | Humanities Elective I Refer to Homanities Electives

FIE 342 |Embedded Sysiems [ |18 | | | [ [

ELE JXX |Bectivel

ELE 3¥¥ |Bectvell Eeder to Computer Engineering Electives

ELE JX¥ |Bective I

Semoster V11

ELE 382 |Senior Design Project [ | | | | Ja-12 ] | | | | |

EE XY | Humanities Elechve T Refer to Homanties Electives

BEG 221 |Polhition and Indumial Safary | [ | | | | | [ [ [ |

ELE 4X¥ |Bective IV

ELE 4X |Bective V Refer to Computer Engineering Electives

ELE 4X¥ |Blective V1

Semestaer

ELE 48] |Sentor Design Project I G-13

WHS 104 |Professional Ethics 1.2 T

TES 201 Principles of Enterprenzership
and Project Management &, 10

UHE. 302 Introduction o Economics and
Acocounting 10

WEES 203 |Human Resources Management

Communscation and

TR 301 Presentation Skills

EES 302 |Leadership Sidlls

Humamnities Eloctive |

WEES 801 |Research Methodobogies

ITEES. 803 | Thinkdng Skills

Advanced Topics m Compater
ELE 3402 |Networks =11

ELE 34 | Computer and Newark Security 1-8

ELE 3408 | Scftware Enginecring B-8, 11-12

ELE 3408 |Data Analysis 1314

ELE 3118 |Digital Electronics 1-3, 88, 11, 12

ELE 3410 | Web Development 1

ELE 3412 |Pault-Tolerant Computing 10-11 8

ELE 3414 |Cloud Computing 11 1

ELE 44] |Image Processing L

ELE 4401 |Parallel and Distribubed Systems 10-11 T

ELE 4403 |Digital Forensics 4, B=11 ]

ELE 4408 | Scftware Project Management 1

=]

Computer Engineering Electives

ELE 4407 |Compilers 10

ELE 4408 |Internat of Things 10-13

ELE 4411 |KTLDesign E-10 5
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The Matching of the Computer and Control Engineering with ABET Requirements

Curriculum Criteria

Computer and Control Systems ABET
Engineering
Mathematics and Basic Science 33 cr. Hrs. >=30 Cr.Hrs.
Discipline 67 Cr.Hrs. >=45 Cr.Hrs.
. ABET Program Criteria for Electrical/ Computer Engineering
ABET Criteria Computer and Control Systems Engineering to Cover the Criteria

Probability and Statistics

ELE 211 Engineering Statistics and Probability

Mathematics

BES 011 Mathematics | — BES 012 Mathematics Il — BES 111 Differential
Equations — BES 113 Mathematics 111 — BES 112 Numerical Analysis -

Sciences

BES 021 Mechanics | — BES 041 General Chemistry — BES 031 Physics | - BES
022 Mechanics Il — BES 032 Physics Il -

Discrete Mathematics

BES 114 Discrete Mathematics and Linear Programming

Topics to analyze and design
complex electrical and
electronic devices

ELE 179 Electric Circuits Analysis — ELE 141 Digital Logic Circuits — ELE 173
Electrical Applications —ELE 114 Semiconductor Physics — ELE 211 Signals and
Systems — ELE 213 Electronic Circuits | — ELE 245 Computer Applications — ELE
276 Electric Machines — ELE 346 Computer Simulation Methods — ELE 3118
Digital Electronics — ELE 484 Special Electric Machines — ELE 3306 Modelling
and Simulation — ELE 483 Power Electronics

Topics to analyze and design
complex software

ELE 042 Computer Programming Fundamentals — ELE 143 Object Oriented
Programming — ELE 144 Data Structure and Algorithms — ELE 243 Algorithms
Analysis and Design — ELE 343 Database Systems —ELE 3406 Software
Engineering — ELE 4405 Software Project Management — ELE 4407 Compilers -

Topics to analyze and design
complex hardware systems

ELE 142 Digital System Design — ELE 241 Computer Architecture — ELE 242
Computer Organization — ELE 341 Microprocessor Based Systems — ELE 342
Embedded Systems — ELE 4411 RTL Design

Operating Systems and
Networks

ELE 244 Operating Systems — ELE 246 Computer Networks — ELE 3402 Advanced
Topics in Computer Networks

Apply Concepts of automatic
control

ELE 231 Control Theory — ELE 232 Modern Control Systems — ELE 333 Digital
Control — ELE 3304 Intelligent Control — ELE 4305 Advanced Control Systems

Apply concepts of
measurements and sensor
selection

ELE 132 Measurements and Instrumentations | — ELE 335 Industrial Automation
Systems

Utilize programmable logic
controllers

ELE 335 Industrial Automation Systems — ELE 4307 Advanced Industrial
Automation Systems

Robotic and Automation Fields

ELE 3302 Robotics — ELE 4301 Advanced Robotics — ELE 4303 Autonomous
Systems -

Topics to demonstrate the
breadth and depth of the
program

ELE 331 Machine Learning — ELE 3404 Computer and Network Security — ELE
3408 Data Analytics — ELE 3410 Web Engineering — ELE 3412 Fault-Tolerant
Computing — ELE 3414 Cloud Computing — ELE 441 Image Processing — ELE
4401 Parallel and Distributed Systems — ELE 4401 Digital Forensics — ELE 4409
Internet of Things -
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Program # 6 Electronics and Electrical Communications Engineering Program

Program Description

The Electronics and Electrical Communications Engineering program offers a specialization for those who want to
combine the specialty of Electronics and Communications Engineering as it provides a balanced mix of electronics and
communications. This mix has become necessary for the presence of modern electronics, digital systems, and
communication systems. This is also in line with the knowledge economy and the dynamic nature of specialization.
Each branch has become a stand-alone industry such as the electronics industry, digital systems industry, and the
telecommunications technology industry. This specialization is considered one of the modern specializations on the
international level, where the department grants a bachelor’s degree to graduates in electronics and communications
engineering after preparing them with a comprehensive curriculum according to NARS 2018 standards. It also
explores new areas in electronics and electrical communications engineering where the program integrates knowledge
in different areas of electronic circuits design, digital systems design, communication systems design, electronic
systems' applications, digital systems applications, communication networks' connections, information theory and
channel coding, modern wireless communication basics, satellites communications, and cellular communications, as
well as areas of digital signal processing.

Basic Information

Program Mission

The Electronics and Electrical Communications Engineering program at Benha Faculty of Engineering aims to prepare
scientifically qualified and professional engineers in the fields of communications and electronics engineering, able to
compete in the local and regional labor market and conduct scientific research to serve the community and develop the
environment.

Program Objectives
Program Objectives

The Electronics and Electrical Communications Engineering program is planned to:

1. Apply a wide spectrum of engineering knowledge, science, and specialized skills with analytic, critical, and
systemic thinking to design systems, conduct experiments, analyze data, manage projects, identify, and solve
engineering problems in real life situation.

2. Enhance the engineering skills by using modern engineering software programs and engineering tools for
engineering practice.

3. Behave professionally and adhere to engineering ethics, standards, and work to develop the profession and the
community and promote sustainability principles.

4. Work in and lead a heterogeneous team of professionals from different engineering specialties and display
leadership qualities, business administration, and entrepreneurial skills.

5. Identify communication, presentation, and language skills to ensure effective communication, demonstrate

professional and ethical responsibilities, and engage in lifelong self-learning so that graduates are prepared for

post-graduate and research studies beside working in modern and complex work environments in a creative
manner.

Design, operate, analyze, and maintain different electronic circuits and communication systems.

Use modern software tools to design, simulate, and implement different parts of electronics and

communication system.

~No
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Graduate Attributes

Graduate attributes are the academic abilities, personal qualities, and skills which electronics and electrical
communications engineering graduates should have. In addition to all engineering graduate attributes defined by
NARS 2018, Electronics and Electrical Communications Engineering graduate should be able to:

1. Master a wide spectrum of engineering knowledge and specialized skills and can apply acquired knowledge
using theories and abstract thinking in real life situations

2. Apply analytic critical and systemic thinking to identify, diagnose and solve engineering problems with a wide
range of complexity and variation.

3. Behave professionally and adhere to engineering ethics and standards.

4. Work in and lead a heterogeneous team of professionals from different engineering specialties and assume
responsibility for own and team performance.

5. Recognize his/her role in promoting the engineering field and contribute to the development of the profession
and the community.

6. Value the importance of the environment, both physical and natural, and work to promote sustainability
principles.

7. Use techniques, skills, and modern engineering tools necessary for engineering practice.

8. Assume full responsibility for own learning and self-development, engage in lifelong learning and demonstrate
the capacity to engage in post- graduate and research studies.

9. Communicate effectively using different modes, tools, and languages with various audiences; to deal with
academic/professional challenges in a critical and creative manner.

10. Demonstrate leadership qualities, business administration and entrepreneurial skills.

11. Design, operate, analyze, and maintain different electronic circuits and systems.

12. Design, operate, analyze, and maintain different communication systems.

13. Use modern software tools to design, simulate, and implement different parts of electronics and
communication system.

Program Learning Outcomes
The program courses fulfill the NARS 2018. A graduate must be able to:

Level A:

The Engineering Graduate must be able to:

PLOL1. Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, basic
science, and mathematics.

PLO2. Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, assess, and
evaluate findings, and use statistical analyses and objective engineering judgment to draw conclusions.

PLO3. Apply engineering design processes to produce cost-effective solutions that meet specified needs with
consideration for global, cultural, social, economic, environmental, ethical, and other aspects as appropriate
to the discipline and within the principles and contexts of sustainable design and development.

PLO4. Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and safety
requirements, environmental issues, and risk management principles.

PLO5. Practice research techniques and methods of investigation as an inherent part of learning.

PLOG6. Plan, supervise and monitor implementation of engineering projects, taking into consideration other trades
requirements.
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PLO?7. Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural teams.

PLO8. Communicate effectively — graphically, verbally and in writing — with a range of audiences using
contemporary tools.

PLO9. Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills to anticipate
and respond to new situations.

PLO10. Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

Level B:
In addition to the competencies for all engineering programs, the BASIC ELECTRICAL Engineering graduate and
similar programs must be able to:
PLO11. Design, model and analyze an electrical/electronic/digital system or component for a specific application;
and identify the tools required to optimize this design.
PLO12. Design and implement elements, modules, sub-systems, or systems in electrical/electronic/digital
engineering using technological and professional tools.
PLO13. Estimate and measure the performance of an electrical/electronic/digital system and circuit under specific
input excitation and evaluate its suitability for a specific application.
PLO14. Adopt suitable national and international standards and codes to design, build, operate, inspect and
maintain electrical/electronic/digital equipment, systems and services.

Level C:
In addition to competencies for all engineering programs (Level A, NARS 2018), and specific Electric Engineering
competencies (Level B, NARS 2018), electronics and electrical communications engineer must be able to:

PLO15. Understand the underlying physical phenomena and limitations of the performance of components and
systems in electronics and communications engineering.

PLO16. Design, model and analyze of elements, modules, and sub-systems in communication and electronics
systems for specific applications using technological and professional tools and identify the software tools
required to optimize this design.

PLO17. Design and compare between alternative components and systems in electronics and communications
Engineering; Demonstrate the knowledge about state of the art of circuits and systems in electronics and
communications engineering.

PLO18. Estimate and measure the performance of sub-block in a communication system or the whole
communication and electronics system under specific working conditions and evaluate its suitability for a
specific application.

PLO19. Design and Implement Embedded Systems/ Image and Signal Processing Systems/ Systems Using
Programmable Devices/Systems Using ASIC Design, taking into account relevant system design
constraints (time, interrupts, reliability, reducing failure, bridging the analog and digital domains, ....).
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Faculty Mission vs. Program Mission Matrix

Program Mission
The Electronics and Electrical Communications Engineering program at Benha Faculty
of Engineering aims to prepare scientifically qualified and professional engineers in the
fields of communications and electronics engineering, able to compete in the local and
Faculty Mission regional labor market and conduct scientific research to serve the community and
develop the environment.
prepare scientifically qualified able to compete in the participate effectively
and professional engineers in local and regional labor | and ethically in serving
the fields of communications market and conduct their professional and
and electronics engineering scientific research societal communities
graduate well prepared

Benha University is committed to engineers equipped with \

graduate well prepared engineers knowledge and skills

equipped with knowledge and skills | compete in labor market

necessary to compete in labor capable of using and

market, and capable of using and developing modern N

developing modern technology, and technology, and providing

providing research in engineering research in engineering

fields to serve society and fields

community. serve society and N

community.

Program Mission vs. Program Objectives Matrix

Program Mission Program Objectives
& PO1 | PO2 PO3 PO4 PO5 PO6 | PO7
. L prepare scientifically qualified and
The Elec_trlcal C_ommunlcatlons and professional engineers in the fields of
Electronics Engineering program at Benha communications and electronics v v ') ')
Faculty of Engineering aims to prepare . .
A o ! engineering
scientifically qualified and professional -
. . . - able to compete in the local and

engineers in the fields of communications -

. - : regional labor market and conduct v v v
and electronics engineering, able to compete 2
. . scientific research
in the local and regional labor market and — - - -
conduct scientific research to serve the participate _effectlvel_y and ethlcall_y In
community and develop the environment. serving th?" professional and societal v v v

communities

227



o g s

Benha University g Aeutighl A /BN

Benha Faculty of Engineering 2023 u-uuﬂsj‘ s e iany //' l\ﬂ
- : ¥ R Yy

$

BTEANS SV TT\S

Program Objectives vs. Graduate Attributes Matrix

Graduate Attributes

Program Objectives | — - T 0> | GA3 | GA4 | GA5 | GA6 | GA7 | GAS | GA9 | GA10 | GAIL | GA12 | GAL3

PO1 \J \J

PO2 \)

PO3 \J \) \)

PO4 v \J

PO5 v v

PO6 v v

PO7 \

Program Competencies vs. Program Objectives Matrix

Program Program Competencies
Objectives Level A Level B Level C
Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 Bl B2 B3 B4 C1 C2 C3 c4
PO1 Vv Vv Vv Vv v Vv
PO2 Vv Vv v Vv
PO3 \ v v
PO4 \ \ v
PO5 v v \ v
PO6 v \ v \ v v \ v v \'
PO7 \ \ \ v
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Career Prospects
Electronics engineers work in most industries, including the digital computer, automobile, aerospace,

wired and wireless communications, manufacturing, defense, and electronics industries. They design high-
tech devices ranging from tiny microelectronic integrated-circuit chips to powerful systems that utilize
those chips and efficient communication systems that interconnect those systems. Communications
engineers analysis, design, and develop communications equipment and systems. They are also involved in
the production of these systems. As a communication engineer you could work within several industries,
including internet and computing technologies, networking and telecommunications, and radio
transmission. Many posts include elements of both managerial and technical responsibilities but it's also
possible for you to focus on just one of these areas.

List of Electronics and Electrical Communications Engineering Requirement Courses

Requirement Cr. Hrs. Ct. Hr
Lec Lab Tut Tot
Benha University Requirements 14 14 0 0 14
Benha Faculty of Engineering Requirements 32 19 34 47 50
Discipline Requirements 68 45 30 29 104
Electronics and Electrical Communications 46 29 28 19 76
Program Requirements
Total 160 107 92 95 244
Basic Science Requirements of Electronics and Electrical Communications
Engineering
. Cr. Ct. Hr.
Code Course Title Pre-Req Hrs. [Lec | Lab | Tut T Sum
BES 011 Mathematics | 3 2 0 2 4
BES 041 General Chemistry 4 3 2 1 6
BES 031 Physics | 3 2 2 1 5
BES 012 Mathematics Il BES 011 3 2 0 2 4
BES 032 Physics 11 3 2 2 1 5
BES 111 Differential Equations BES 012 3 2 0 2 4
BES 112 Numerical Analysis BES 111 3 2 2 0 4
"BES 141 | Pollution and Industrial Safety BES 041 2 2 1 0 3
BES 113 Mathematics 111 BES 012 3 2 0 2 4
BES 211 Englnegr_lng Statistics and BES 012 3 2 2 0 4
Probability
"ELE 114 | Semiconductors Physics BES 032 3 2 0 2 4
Total 30 21 3 17 41
* Course teaching is shared between the Basic Engineering Science Department and Electrical Engineering
Department.
** One credit hour is considered as Basic Engineering Science topics and two Cr. Hrs. are Electrical Engineering
topics.
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Program Requirements of Electronics and Electrical Communications Engineering

: Cr. Ct. Hr.

Code Course Title Pre-Req Hrs. [ Lec T Lab | Tut | Sum
BES 111 Differential Equations BES 012 3 2 0 2 4
BES 112 Numerical Analysis BES 111 3 2 2 0 4
ELE 111 Electric Circuits | BES 032 3 2 1 2 5
ELE 112 | Electric Circuits I ELE 111 3 2 1 2 5
ELE 114 | Semiconductor Physics BES 032 3 2 0 2 4
ELE 141 Digital Logic Circuits 3 2 1 2 5
ELE 142 Digital System Design ELE 141 3 2 2 1 5
ELE 143 | Object Oriented Programming ELE 042 3 2 2 0 4
ELE 144 Data Structure and Algorithms ELE 143 3 2 2 0 4
ELE 173 Electrical Applications 2 1 3 0 4

Measurements and Instrumentations | ELE 179 or | 3 2 2 1 5
ELE1%2 |, ELE 111
BES 113 | Mathematics IlI BES 012 3 2 0 2 4
BES 211 Engineering Statistics and BES 012 3 2 2 0 4
Probability
ELE 211 | Signals and Systems BES 111 3 2 0 2 4
ELE 213 | Electronic Circuits | BES13lor | 3 2 1 2 5
ELE 114
ELE 214 | Electronic Circuits |1 ELE 213 3 2 1 2 5
ELE 245 | Computer Applications ELE042 |3 2 2 0 4
ELE 216 Electromagnetic Field BES 113 3 2 0 2 4
ELE 241 | Computer Architecture ELE 142 3 2 2 1 5
ELE 242 | Computer Organization ELE 241 3 2 2 1 5
ELE 231 Control Theory BES111 |3 2 1 2 5
ELE 2xx Elective | 3 2 2 1 5
ELE 341 Microprocessor Based Systems ELE 242 3 2 1 2 5
Total 68 45 30 29 104

Pool of Electives of Discipline Requirements of Electronics and Electrical
Communications Engineering

Elective | Code Course Pre-Req
Elective ELE 246 Computer Network
| ELE 232 Modern Control ELE 231
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Major Requirements of Electronics and Electrical Communications Engineering

Cr. Ct. Hr.

Code Course Title Pre-Req Hrs | Lec | Lab | Tut | Tot
ELE 212 | Analog Communication Systems ELE 211 3 2 1 2 5
ELE 311 | Digital Communication Systems ELE 212 3 2 1 2 5
ELE 312 | Wireless Communication Systems ELE 211 3 2 1 2 5
ELE 313 | Information Theory BES 211 2 2 1 1 4
ELE 314 | Digital Signal Processing | ELE 211 3 2 1 2 5
ELE 315 | Transmission Lines ELE 216 3 2 1 2 5
ELE 316 | Antenna Theory and Wave ELE 315 3 2 1 2 5

Propagation |
ELE 317 | Electronic Circuit Design ELE 214 3 2 1 2 5
ELE 4411 | RTL design ELE 242 3 2 2 1 5
ELE 411x | Elective Il 3 2 2 1 5
ELE 412x | Elective Il 3 2 2 1 5
ELE 413x | Elective IV 3 2 2 0 4
ELE 442x | Elective V 3 2 2 1 5
ELE 415x | Elective VI 3 2 2 0 4
"ELE 392 | Senior Design Project | 2 0 4 0 4
ELE 491 | Senior Design Project Il ELE 392 3 1 4 0 5
Total 46 | 29 28 |19 |76
*The student can register the Senior Design Project course after passing 70% of the program cr. hrs, i.e.,
105 Cr. Hr.
Pool of Electives of Electronics and Electrical Communications Engineering
Elective Code Course Title Pre-Req
Elective II ELE 4111 | Satellite Commun_icat_ion ELE 312
ELE 4112 | Cellular Communication ELE 312
Elective 11l ELE 4121 | Antenna Theory and Wave Propagation |1 ELE 316
ELE 4122 | Microwave Circuits and Devices ELE 316
Elective IV ELE 4131 | Forward Error Correction Codes ELE 313
ELE 4132 | Embedded Systems ELE 341
Elective V/ ELE 4425 | VLSI Desi_gn ELE 4411
ELE 4427 | ASIC Design ELE 4411
Elective VI ELE 4151 | Digital Signal Processing Il ELE 314
ELE 4152 | Detection and Estimation Theory ELE 211

231



Benha University
Benha Faculty of Engineering

g Aaals
L daigl) 48
2023 Cuso st Al e dasy

Zn¥

Proposed Study Plan for Electronics and Electrical Communications Engineering

Level 0-1
cr Ct. Hr. Final Assessmgnt
Code Course Pre-Req Hrs. Lec | Lab | Tut | sum E:(ni:en SA | MT | PE/OE | Final Exam | Sum
BES 011 Mathematics | 3 2 0 2 4 2 30 | 30 - 40 100
BES 021 Mechanics | 3 2 0 2 4 2 30 | 30 - 40 100
BES 041 General Chemistry 4 3 2 1 6 2 10 | 30 20 40 100
BES 031 Physics | 3 2 2 1 5 2 10 | 30 20 40 100
MEC 011 Engineering Graphics 2 0 0 4 4 2 30 | 30 - 40 100
UHS 101 Foreign Language 2 2 0 0 2 2 30 | 30 - 40 100
UHS 102 | Information and Communication technology 2 2 0 0 2 2 30 | 30 - 40 100
Total 19 13 4 10 27 700
Level 0-2
cr Ct. Hr. Final Assessmf_ent
Code Course Pre-Req Hrs. Lec | Lab | Tut | sum Iilxrﬁren SA | MT | PE/OE | Final Exam | Sum
BES 012 Mathematics |1 BES 011 3 2 0 2 4 2 30 | 30 - 40 100
BES 022 Mechanics Il BES 021 3 2 0 2 4 2 30 | 30 - 40 100
BES 032 Physics Il 3 2 2 1 5 2 10 | 30 20 40 100
MEC 012 Production Engineering 2 1 3 0 4 2 10 | 30 20 40 100
MEC 014 Computer Aided Drafting MEC 011 2 1 2 0 3 2 10 | 30 20 40 100
ELE 042 Computer Programming Fundamentals 2 0 2 2 4 2 10 | 30 20 40 100
UHS 103 Societal Issues 2 2 0 0 2 2 30 | 30 - 40 100
Total 17 10 9 7 26 700
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Level 1-1
Cr Ct. Hr. Final Assessment
Code Course Pre-Req Hrs. Lec | Lab | Tut | sum Etlxn:f\]r: SA | MT | PE/OE | Final Exam | Sum
ELE 111 Electric Circuits | BES 032 3 2 1 2 5 2 10 | 30 20 40 100
ELE 141 Digital Logic Circuits 3 2 1 2 5 2 10 | 30 20 40 100
ELE 143 Object Oriented Programming ELE 042 3 2 2 0 4 2 10 | 30 20 40 100
ELE 173 Electrical Application 2 1 3 0 4 2 10 | 30 20 40 100
BES 111 Differential Equations BES 012 3 2 0 2 4 2 30 | 30 - 40 100
BES 141 Pollution and Industrial Safety BES 041 2 2 1 0 3 2 10 | 30 20 40 100
UHS 2XX Humanities Elective | 2 2 0 0 2 2 30 | 30 - 40 100
Total 18 13 8 6 27 700
Level 1-2
cr Ct. Hr. Final Assessment

Code Course Pre-Req Hrs. Lec | Lab | Tut | sum Elxrzr: SA | MT | PE/OE | Final Exam | Sum
ELE 112 Electric Circuits 1l ELE 111 3 2 1 2 5 2 10 30 20 40 100
ELE 142 Digital System Design ELE 141 3 2 2 1 5 2 10 | 30 20 40 100
ELE 144 Data Structure and Algorithms ELE 143 3 2 2 0 4 2 10 | 30 20 40 100
ELE 132 Measurements and Instrumentations | EIE‘EEl %; ' 3 2 2 1 5 2 10 | 30 20 40 100
BES 112 Numerical Analysis BES 111 3 2 2 0 4 2 10 | 30 20 40 100
ELE 114 Semiconductors Physics BES 032 3 2 0 2 4 2 30 | 30 - 40 100
Total 18 12 9 6 27 600
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Field Training |
Ct. Hr. Final Assessment
Code Course Pre-Req Cr. Exam
Hrs. Lec | Lab | Tut | Sum time SA | MT | PE/OE | Final Exam | Sum
. . Completion .
FTR 103 | Field Training | of 65 Cr. Hr 0 0 0 0 0 Oral - - - Pass or Fail -
Level 2-1
Cr Ct. Hr. Final Assessment
Code Course Pre-Req Hrs. Lec | Lab | Tut | sum E“xmagn SA | MT | PE/OE | Final Exam | Sum
ELE 211 Signals and Systems BES 111 3 2 0 2 4 2 30 | 30 - 40 100
ELE 213 Electronic Circuits | ELE 114 3 2 1 2 5 2 10 | 30 20 40 100
ELE 245 Computer Applications ELE 042 3 2 2 0 4 2 10 | 30 20 40 100
ELE 241 Computer Architecture ELE 142 3 2 2 1 5 2 10 | 30 20 40 100
ELE 231 Control Theory BES 111 3 2 1 2 5 2 10 | 30 20 40 100
BES 113 Mathematics 111 BES 012 3 2 0 2 4 2 30 | 30 - 40 100
Total 18 12 6 9 27 600
Level 2-2
Cr Ct. Hr. Final Assessment
Code Course Pre-Req Hrs. Lec | Lab | Tut | sum Elxrzr: SA | MT | PE/OE | Final Exam | Sum
ELE 212 Analog Communication Systems ELE 211 3 2 1 2 5 2 10 | 30 20 40 100
ELE 214 Electronic Circuits Il ELE 213 3 2 1 2 5 2 10 | 30 20 40 100
ELE 216 Electromagnetic Fields BES 113 3 2 0 2 4 2 30 | 30 - 40 100
ELE 242 Computer Organization ELE 241 3 2 2 1 5 2 10 | 30 20 40 100
BES 211 Engineering Statistics and Probability BES 012 3 2 2 0 4 2 10 | 30 20 40 100
ELE 2xx Elective | 3 2 2 1 5 2 10 | 30 20 40 100
Total 18 12 8 8 28 600
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Field Training Il
Ct. Hr. Final Assessment
Code Course Pre-Req Cr. Exam
Hrs. Lec | Lab | Tut | Sum time SA | MT | PE/OE | Final Exam | Sum
. . Completion .
FTR 203 Field Training 11 of 96 Cr. Hr 0 0 0 0 0 Oral - - - Pass or Fail -
Level 3-1
Cr Ct. Hr. Final Assessment
Code Course Pre-Req Hrs. Lec | Lab | Tut | sum E“xrﬂ(ran SA | MT | PE/OE | Final Exam | Sum
ELE 311 Digital Communication Systems ELE 212 3 2 1 2 5 2 10 | 30 20 40 100
ELE 313 Information Theory BES 211 2 2 1 1 4 2 10 | 30 20 40 100
ELE 315 Transmission Lines ELE 216 3 2 1 2 5 2 10 | 30 20 40 100
ELE 317 Electronic Circuit Design ELE 214 3 2 1 2 5 2 10 | 30 20 40 100
ELE 341 Microprocessor Based Systems ELE 242 3 2 1 2 5 2 10 | 30 20 40 100
UHS 104 Professional Ethics 2 2 0 0 2 2 30 | 30 - 40 100
UHS 3XX Humanities Elective Il 2 2 0 0 2 2 30 | 30 - 40 100
Total 18 14 5 9 28 700
Level 3-2
Cr Ct. Hr. Final Assessment
Code Course Pre-Req Hrs. Lec | Lab | Tut | sum Elxrzr: SA | MT | PE/OE | Final Exam | Sum
ELE 312 Wireless Communication Systems ELE 311 3 2 1 2 5 2 10 | 30 20 40 100
ELE 314 Digital Signal Processing | ELE 211 3 2 1 2 5 2 10 | 30 20 40 100
ELE 316 | Antenna Theory and Wave Propagation| | ELE 315 3 2 1 2 5 2 10 | 30 20 40 100
ELE 4411 RTL design ELE 242 3 2 2 1 5 2 10 30 20 40 100
ELE 392 Senior Design Project | 2 0 4 0 4 2 50 - 50 - 100
UHS 8XX Humanities Elective 111 2 2 0 0 2 2 30 | 30 - 40 100
Total 16 10 9 7 26 600
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Level 4-1
cr Ct. Hr. Final Assessmgnt

Code Course Pre-Req Hrs. Lec | Lab | Tut | sum Et|xr2[an SA | MT | PE/OE | Final Exam | Sum
ELE 411x Elective 1l 3 2 2 1 5 2 10 | 30 20 40 100
ELE 412x Elective Il 3 2 2 1 5 2 10 | 30 20 40 100
ELE 413x Elective IV 3 2 2 0 4 2 10 | 30 20 40 100
ELE 442x Elective V 3 2 2 1 5 2 10 | 30 20 40 100
ELE 415x Elective VI 3 2 2 0 4 2 10 | 30 20 40 100
ELE 491 Senior Design Project |1 ELE 392 3 1 4 0 5 2 50 - 50 -- 100
Total 18 11 14 3 28 600

236



Benha University
Benha Faculty of Engineering

Lt Ay

L Aurigh)

2023 (e gislsyl) s o Aoy

Curriculum Plan

Program Map - Electronics and Electrical Communications

|| Year (Preparation) |

Year (2) Year (1)

Year (3)

Year (4)

Required

CR CT
BES 011 BES 021 BES 041 BES 031 MEC 011 UHS 101 UHS 102
Information and
Mathematics I Mechanics I General Chemistry Physics I Engineering Graphics Foreign Language Communication
3 | 4 3 4 4 6 3 5 2 [ 4 2 | 2 2 | 2 [ 1o 27|
BES 012 BES 022 MEC 012 BES 032 MEC 014 ELE 042 UHS 103
Mathematics I Mechanics I Production Engineering Physics IT Computer Aided Drafting c°m‘;:“::;:::n’m"l';m'“g Societal Issues
3 | 4 3 | 4 2 | 4 3 | 5 2 | 3 2 [ 4 2 | 2 | 17 [ 26 |
BES 111 ELE 111 ELE 141 ELE 143 ELE 173 BES 141 UHS 2XX
Differential Equations Electric Circuits I Digital Logic Circuits (joEt @i Electrical Application BOEen Crel e Humanities Elective I
Programming Safety
3 4 3 5 3 5 3 | 4 2 4 2 | 3 2 | 2 I 18 27 |
BES 112 ELE 112 ELE 142 ELE 144 ELE 182 ELE 114
. " " N N P " Data Structure and Measurements and N "
Numerical Analysis Electric Circuits IT Digital System Design e A Iretentations T Semiconductors Physics
3 I 4 3 I 5 3 I 5 3 I 4 3 I 5 3 [ 4
FIR 103
Field Training I
o 25
BES 113 ELE 211 ELE 213 ELE 245 ELE 241 ELE 231
Mathematics IIT Signals and Systems Electronic Circuits I C i C i Control Theory
3 I 4 3 I 4 3 I 5 3 I 4 3 I 5 3 I B
BES 211 ELE 212 ELE 214 ELE 216 ELE 242 ELE 2xx
Engineering Statistics and Analog Communication T = (ST . o @ - — —
T e ectronic Circuits ectromagnetic Fields omputer Organization ective
3 I 4 3 I 5 3 5 3 4 3 5 3 5 [ 18 [ 28 ]
FIR 203
Field Training II
o 25
ELE 311 ELE 313 ELE 315 ELE 317 ELE 341 UHS 3XX UHS 104
D] (o e e ien Information Theory Transmission Lines Electronic Circuit Design| LGOI e Humanities Elective IT Professional Ethics
Systems Systems
3 [ 5 2 4 3 5 3 5 3 | 5 2 | 2 2 [ 2 [ 18 FEE |
ELE 312 ELE 314 ELE 316 ELE 4411 UHS 8XX ELE 392
Wireless Communication Digital Signal i Theory and . " . . . .
Systems o Wave Propagation I RTL design Humanities Elective IIT Senior Design Project I
3 I 5 3 I 5 3 I 5 3 I 5 2 I 2 2 [ 4
ELE 411x ELE 412x ELE o0 ELE 442x ELE 415x ELE 491
Elective IT Elective Il Elective IV Elective V Elective VI Senior Design Project IT
3 5 3 5 3 4 3 5 3 [ 4 3 I 5 [ 18 [ 28 ]
160 244
Basic Science University Req. Faculty Req. Discipline Program Electives
30 43 14 32 50 68 [ 104 46 [ 76 24 [ 34
30 12.8 32 56 48 24
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Curriculum Flowchart

Program Map - Electronics and Electrical Communications

Year (Preparation)

Year(1)

Year(2)

Year 3)

Year ()

Required

BESO11

CR cT
BES 021 BES 041 BES 031 MEC 011 UHS 101 UHS 102
General Engineerin, Foreign Information and
Mathematics I Mechanics I R e Physics I nga hicss o e Communication
xy P anguag technology
<3 a 3 2 a T [ <3 5 z a I | - —-ra
V ~
BESO12 BES 022 MEC 012 BES 032 MEC 014 ELE 042 UHS 103
Computer
Mathematics II Mechanics IT }:P'°_"“'=“_°“ Physics IT 5.:‘:‘;":‘.‘:? 1 I
BT S e Fundamentals
3 4 3 I 4 T a 3 I 5 I 3 4 T iz T ze
2
BES 111 ELE 141 ELE 111 BES 141 ELE 173 ELE 143 UHS 2XX
Differential Digital Logic Electric Pollution and Electrical oor;’e’:fe'd Humanities
Egquations Circuits Circuits I Industrial Safety Application " Elective I
Programming
3 4 3 I 5 3 5 Z T 3 z a <3 a I  —=——-va
b 2 1
BES 112 ELE 142 ELE 112 ELE 114 ELE 132 ELE 144
Measurements
Numerical Digital System Electric Semiconductors and Data Structure
Analysis Design Circuits IT Physics Instrumentations and Algorithms
T
3 I 4 3 I 5 T s 3 T 4 3 I 5 3 I 4 I T =27
] T
ELE211 ELE 241 ELE 213 ELE 231 ELE 245 BES 113
Signals and Computer Electronic P — Computer Mathematics
Systems Axrchitecture Circuits I ontro! S Applications X
3 L 4 3 L 5 3 =3 3 5 3 I 4 3 4 27
¥ +
BES 211 ELE 212 ELE 214 ELE 2xx ELE 242 ELE 216
Engineering a: s .
Statistics and Communication Electronic Elective I Computer Electromagnetic
T1s Circuits IT Oxganization Fielas
Probability stems
3 4 3 [ 5 3 5 3 [ 5 3 [ 5 3 [ a 28
ELE 313 ELE 311 ELE 317 ELE 315 ELE 341 UHS 3XX UHS 104
Information = SR Electronic Transmission Microprocessoxr Humanities Professional
Theory °“;’,:‘“to‘:: on Circuit Design Lines Based Systems Elective IT Ethics
2 [ 4 3 | 5 3 I 5 3 5 3 I 5 2 [ 2 2 I 2 [1s [ 28
L g
ELE 314 ELE 312 UHS 8XX ELE 316 ELE 4411 ELE 392
Wireless Antenna Theory
et Compamiation e e s acsion TR
=4 Systems Propagation I
3 [ s 3 | 5 2 I 2 3 5 3 [ 5 2 a [ T 26
ELE 415x ELE 411x ELE 3cxcxx ELE 412x ELE 442x ELE 491
Elective VI Elective IT Elective IV Elective III Elective V Senior Design
Project II
3 [ 4 3 [ 5 3 [ 4 3 [ 5 3 [ 5 3 | 5 [ 18 [ =28

University Rea-
14 14

1z.8

Faculty Req.-
32 50
32
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Program Learning Outcomes to Program Courses Matrix
Lev CODE Course Name PLO PLO PLO PLO PLO PLO PLO PLO PLO PLO PLO PLO PLO PLO PLO PLO PLO PLO PLO
el 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
BES 011 Mathematics | v v
BES 021 Mechanics | v v
. BES 041 General Chemistry v v
= | BES031 Physics | v v
§ MEC 011 Engineering Graphics V v
UHS 101 Foreign Language Vi v
Information and Communication y v
UHS 102 technology
BES 012 Mathematics I v Y
BES 022 Mechanics Il v v
o | BES032 Physics Il v v
E MEC 012 Production Engineering v V
2 MEC 014 Computer Aided Drafting v v
ELE 042 Computer Programming Fundamentals v v
UHS 103 Societal Issues v v
ELE 111 Electric Circuits | \ \
ELE 141 Digital Logic Circuits v v v v
en | ELE 143 Object Oriented Programming v v v
¢ [ ELE173 Electrical Application vV o[ v v v
2 BES 111 Differential Equations \ \
BES 141 Pollution and Industrial Safety \ v v
UHS 2XX Humanities Elective | v
ELE 112 Electric Circuits Il v v v v
ELE 142 Digital System Design \ v \'
% ELE 144 Data Structure and Algorithms v \
§ ELE 132 Measurements and Instrumentations | \ v v
BES 112 Numerical Analysis ' '
ELE 114 Semiconductors Physics \' v
FTR 103 Field Training | v v
© C 4 ELE 211 Signals and Systems ) v
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ELE 213 Electronic Circuits |
ELE 245 Computer Applications V
ELE 241 Computer Architecture V
ELE 231 Control Theory v \
BES 113 Mathematics Ill v v
ELE 212 Analog Communication Systems v v
ELE 214 Electronic Circuits Il v
% ELE 216 Electromagnetic Fields
§ ELE 242 Computer Organization v v
BES 211 Engineering Probability and Statistics v v
ELE 2xx Elective | v v
FTR 203 Field Training Il v v
ELE 311 Digital Communication Systems v v v v
ELE 313 Information Theory v v v v \ \
~ ELE 315 Transmission Lines v v v \ v
E ELE 317 Electronic Circuit Design v v v v
2 ELE 341 Microprocessor Based Systems
UHS 104 Professional Ethics v
UHS 3XX Humanities Elective Il v v
ELE 312 Wireless Communication Systems v v v v v v
ELE 314 Digital Signal Processing | v v v \ v
% ELE 316 Antenna Theory and Wave Propagation | \ v v \ v
3§ | ELE4411 | RTLdesign vV o| v v v | v
ELE 392 Senior Design Project | v v v v v v \ Vv
UHS 8XX Humanities Elective IlI v v
ELE 411x Elective Il v v \ \
ELE 412x Elective Il \ \
I [ ELE413x | Elective IV v v | v v
& | ELE442x | Elective V v v V|V v
ELE 415x Elective VI \ \ \
ELE 491 Senior Design Project Il v v v v v v v v Vv '
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The Matching of the Electronics and Electrical Communications Engineering Program with ABET

Requirements

Curriculum Criteria

Electronics and Electrical Communications ABET
Engineering Program
Mathematics and Basic Science 30 cr. Hrs. >=30 Cr.Hrs.
Discipline 68 Cr.Hrs. >=45 Cr.Hrs.

ABET Program Criteria for Electronics and Electrical Communications Engineering

ABET Criteria

Electronics and Electrical Communications Engineering to Cover the Criteria

Probability and Statistics

ELE 211 Engineering Statistics and Probability.

Mathematics

BES 011 Mathematics I, BES 012 Mathematics Il, BES 111 Differential Equations,
BES 113 Mathematics Ill, BES 112 Numerical Analysis.

Sciences

BES 021 Mechanics I, BES 022 Mechanics I, BES 031 Physics I, BES 032 Physics
I, ELE 114 Semiconductors Physics, BES 041 General Chemistry, BES 141
Pollution and Industrial Safety.

Topics to analyze and design
complex electrical and
electronic devices, software,
and systems containing
hardware and software
components.

ELE 111 Electric Circuits I, ELE 112, Electric circuits 1, ELE 141 Digital Logic
Circuits, ELE 142 Digital System Design, ELE 143 Object Oriented Programming,
ELE 144 Data Structure and Algorithms, ELE 173 Electrical Applications, ELE 245
Computer Applications, ELE 132 Measurements and Instrumentations I, ELE
211  Signals and Systems, ELE 213 Electronic Circuits |, ELE 214 Electronic
Circuits I, ELE 216 Electromagnetic Fields, ELE 241Computer Architecture, ELE
242 Computer Organization, ELE 231 Control Theory, ELE 232 Modern Control,
ELE 341Microprocessor Based Systems, ELE 246 Computer Network, ELE 317
Electronic Circuit Design, ELE 4411 RTL design, ELE 4425 VLSI Design, ELE
4427 ASIC Design.

advanced mathematics, such
as differential equations,
linear algebra, complex
variables, and discrete
mathematics.

BES 111 Differential Equations, BES 113 Mathematics 111, ELE 211 Signals and
Systems, ELE 314 Digital Signal Processing |.

topics in communication
theory and systems.

ELE 212 Analog Communication Systems, ELE 311 Digital Communication
Systems, ELE 312 Wireless Communication Systems, ELE 313 Information Theory,
ELE 314 Digital Signal Processing I, ELE 315 Transmission Lines, ELE 316
Antenna Theory and Wave Propagation I, ELE 4111Satellite Communication, ELE
4112  Cellular Communication, ELE 4121Antenna Theory and Wave Propagation
I, ELE 4122 Microwave Circuits and Devices, ELE 4131 Forward Error Correction
Codes, ELE 4151 Digital Signal Processing Il, ELE 4152 Detection and Estimation
Theory.
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Program# 7 Biomedical Engineering Program

Program Description

Biomedical Engineering is a discipline that integrates the science and technology of design, implementation,
controlling and maintenance of software and hardware components of computing systems, computer-
controlled equipment, and networks of intelligent devices. Generally, Biomedical Engineering is some
combination of both electrical engineering and computer science.

Because of the breadth of the Biomedical Engineering field, computer-related coursework typically comes
from computer organization and architecture, networks, algorithms, programming, databases, software
engineering, automation, and intelligent systems. Electrical engineering related coursework typically comes
from circuits, digital logic, microelectronics, signal processing, control systems, and integrated circuit design.
Foundational areas typically include basic sciences, mathematics for both discrete and continuous domains,
and applications of probability and statistics.

Basic Information

Program Mission

The mission of the Biomedical Engineering program is to provide the highest standard of excellence in higher
education and to pursue continuous quality improvement of various engineering and management aspects in
Biomedical Engineering and healthcare field. And to provide the community with graduates capable of
effectively using relevant scientific and technical knowledge in digital healthcare. Problem-solving
capabilities, teamwork, and communications skills developed by the graduates of the program will contribute
to qualify the healthcare facilities for accreditation.

Program Objectives
Biomedical Engineering program is planned to:

1. Providing fundamental knowledge required for practicing high quality medical engineering .

2. Scientific principles, rigorous analysis, and creative design necessary for advanced study to serve
healthcare systems.

3. Providing knowledge of important current issues, that are necessary for productive careers in both
public and private sectors, and for the pursuit of graduate education .

4. Qualifying graduates for local, regional (particularly, in the Arab and African regions) and
international markets .

5. Developing high communication skills, and emphasizing professional attitudes and ethics, so that
graduates are prepared for complex modern work environments and lifelong learning .

6. Providing an environment that enables students to pursue their goals in an innovative program that
is rigorous, challenging, open, and supportive .

7. To realize the impact of multidisciplinary engineering and scientific technologies in healthcare.

Graduate Attributes

Graduate attributes are the academic abilities, personal qualities, and skills which Biomedical Engineering
graduates should have.
According to NARS 2018 all engineering graduates must:
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1. Master a wide spectrum of engineering knowledge and specialized skills and can apply acquired knowledge
using theories and abstract thinking in real life situations.

2. Apply analytic critical and systemic thinking to identify, diagnose and solve engineering problems with a
wide range of complexity and variation.

3. Behave professionally and adhere to engineering ethics and standards.

4. Work in and lead a heterogeneous team of professionals from different engineering specialties and assume
responsibility for own and team performance.

5. Recognize his/her role in promoting the engineering field and contribute in the development of the
profession and the community;

6. Value the importance of the environment, both physical and natural, and work to promote sustainability
principles.

7. Use techniques, skills, and modern engineering tools necessary for engineering practice.

8. Assume full responsibility for own learning and self-development, engage in lifelong learning and
demonstrate the capacity to engage in post- graduate and research studies.

9. Communicate effectively using different modes, tools, and languages with various audiences; to deal with
academic/professional challenges in a critical and creative manner.

10. Demonstrate leadership qualities, business administration and entrepreneurial skills.

In addition to all engineering graduate attributes defined by NARS 2018, Biomedical Engineering graduate
should be able to:

11. Apply knowledge of mathematics, science, and engineering concepts to the solution of engineering

problems.
12. Design a system; component and process to meet the required needs within realistic constraints.
13. Consider the impacts of engineering solutions on society and environment.

Program Learning outcomes

= Level A learning outcomes

The Engineering Graduate must be able to:

PLOL. Identify, formulate, and solve complex engineering problems by applying engineering fundamentals,
basic science, and mathematics

PLO2. Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, assess,
and evaluate findings, and use statistical analyses and objective engineering judgment to draw
conclusions

PLO3. Apply engineering design processes to produce cost-effective solutions that meet specified needs with
consideration for global, cultural, social, economic, environmental, ethical, and other aspects as
appropriate to the discipline and within the principles and contexts of sustainable design and
development

PLO4. Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and
safety requirements, environmental issues, and risk management principles

PLO5. Practice research techniques and methods of investigation as an inherent part of learning.

PLOG6. Plan, supervise and monitor implementation of engineering projects, taking into consideration other
trades requirements

PLO?7. Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural teams

PLO8. Communicate effectively — graphically, verbally and in writing — with a range of audiences using
contemporary tools

PLO9. Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills to
anticipate and respond to new situations

PLO10. Acquire and apply new knowledge, and practice self, lifelong and other learning strategies
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Level D learning outcomes

In addition to the program learning outcomes for All Engineering Programs the BASIC ELECTRICAL
Engineering graduate and similar programs must be considered as: NARS 2018 &
https://www.sydney.edu.au/handbooks/engineering/engineering_combined/combined biomedical.shtm
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PLO11. Design, model and analyze an electrical/electronic/digital system or component for a specific
application; and identify the tools required to optimize this design.

PLO12. Design and implement elements, modules, sub-systems or systems in electrical/electronic/digital
engineering using technological and professional tools.

PLO13. Estimate and measure the performance of an electrical/electronic/digital system and circuit under
specific input excitation and evaluate its suitability for a specific application.

PLO14. Adopt suitable national and international standards and codes to design, build, operate, inspect and
maintain electrical/electronic/digital equipment, systems and services.

PLO15. Determine the characteristics of a given problem, choose the appropriate method to solve, analyze,
design, and apply programming paradigm in Algorithm design/software design problems/intelligent
systems design/ software engineering and testing

PLO16. Design and Implement Embedded Systems/ Image and Signal Processing Systems/ Systems Using
Programmable Devices/Systems Using ASIC Design, taking into account relevant system design
constraints (time, interrupts, reliability, reducing failure, bridging the analog and digital domains,...)

PLO17 Effectively address non-routine design and troubleshooting problems in biomedical engineering, and
apply diverse strategies to develop and implement innovative ideas in biomedical engineering.

PLO18 Plan, design, and review biomedical systems, services, embedded system in a medical device and
policies to support biomedical engineering decision making.

PLO19 Contribute as an individual to multidisciplinary and multicultural teams to deliver projects related to
biomedical engineering, and apply relevant values, standards and judgement to contribute to the
economic, social and environmental sustainability of biomedical engineering systems.
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Faculty Mission vs. Program Mission Matrix

Faculty M

ission

Program Mission

The mission of the Biomedical Engineering program is to provide the highest standard of
excellence in higher education and to pursue continuous quality improvement of various
engineering and management aspects in Biomedical Engineering and healthcare field. And to
provide the community with graduates capable of effectively using relevant scientific and technical
knowledge in digital healthcare. Problem-solving capabilities, teamwork, and communications
skills developed by the graduates of the program will contribute to qualify the healthcare facilities

for accreditation.

provide the highest standard of
excellence in higher education
and to pursue continuous
quality improvement of
various engineering and
management aspects in
Biomedical Engineering and
healthcare field

provide the community with
graduates capable of
effectively using relevant
scientific and technical
knowledge in digital healthcare

Problem-solving capabilities,
teamwork, and
communications skills
developed by the graduates of
the program will contribute to
qualify the healthcare facilities
for accreditation.

Benha Faculty of
Engineering - Benha
University is committed to
graduate well prepared
engineers equipped with

committed to graduate well
prepared engineers
equipped with knowledge
and skills necessary to
compete in labor market

knowledge and skills
necessary to compete in labor
market, and capable of using
and developing modern
technology, and providing

capable of using and
developing modern
technology, and providing
research in engineering
fields

research in engineering fields
to serve society and
community.

serve society and
community
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Program Mission vs. Program Objectives Matrix

Program Mission

Lo

an

Program Objectives

PO1 PO2 PO3 PO4 PO5 PO6 PO7
The mission of the Biomedical | provide the highest standard of
Engineering program is to provide the | excellence in higher education and to
highest standard of excellence in higher | pursue continuous quality improvement N N N N N
education and to pursue continuous | of various engineering and
quality  improvement of  various | management aspects in Biomedical
engineering and management aspects in | Engineering and healthcare field
Biomedical Engineering and healthcare | provide the community with graduates
field. And to provide the community | capable of effectively using relevant N N N
with graduates capable of effectively | scientific and technical knowledge in
using relevant scientific and technical | digital healthcare
knowledge in digital healthcare. Problem-solvin capabilities
Problem-solving capabilities, teamwork, teamwork ;/r:dgcomm n'cat'gnslsllg'lls,
and communications skills developed by deve;,c\Jl ed, by the rL:;\dluatelzs of ;he J N N N
the graduates of the program will ro rarr:1 willycontribgte to qualify the
contribute to qualify the healthcare Eealgthcare facilities for accrectljitation
facilities for accreditation. '
Program Objectives Vs Graduate Attributes
Program Graduate Attribute
Objectives GA1 GA2 GA3 GA4 GAS GA6 GA7 GA8 GA9 | GA10 | GA1l | GA12 | GAI13
PO1 Vv
PO2 v Vv
PO3 v Vv Vv
PO4 v v Vv
PO5 v v
PO6 \' V) v v
PO7 v
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Program Competencies vs. Program Objectives Matrix

Competencies
Program Objectives Level A | Level D

Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | D1 | D2 | D3 | D4 | D5 | D6 | D7 | D8 | D9 | D10
PO1 \'A \'i \'} \'} \'}
PO2 Vv Vv \'} \'} \'}
PO3 \'/ \'/ \'} Vv |V | V
PO4 Vv v v v '
PO5 \'i \'} \'} \'} \'} \'
PO6 Vv \' ' vV |V |V |V v | V \'
PO7 \'} \'} \'} \'} \'}
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Career Prospects

Based on multidiscipline knowledge and learned courses, Biomedical engineers can work in many
functions related to healthcare facilities. They start from designing high-tech devices ranging from tiny
microelectronic integrated-circuit chips reaching for smart systems. Biomedical engineers also work as
Biomedical Engineer, clinical engineer, medical planning and hospital design, technical support for
medical equipment and clinical applications, medical equipment manufacture, integrated systems and
healthcare operation. In addition to implement advanced software application to serve and facilitate
medical signal and image processing.

List of Biomedical Engineering Requirement Courses

Requirement Cr. Ct. Hr
Hrs. | Lec | Lab | Tut | Sum
University Requirements 14 14 0 0 14
Faculty of Engineering Requirements 32 19 34 47 100
Discipline Requirements 67 45 31 26 102
Biomedical Engineering Program
Requirements 47 30 30 14 74
Total 160 | 108 | 95 87 288

Basic Science Requirements of Biomedical Engineering

Cr. Ct. Hr.
oz CouEE HIENEY Hrs. | Lec | Lab | Tut | Sum

BES 011 | Mathematics | 3 2 0 2 4
BES 041 | General Chemistry 4 3 2 1 6
BES 031 | Physics | 3 2 2 1 5
BES 012 Mathematics Il BES 011 3 2 0 2 4
BES 032 | Physics Il 3 2 2 1 5
BES 111 | Differential Equations BES012 |3 2 0 2 4
BES 113 | Mathematics Il BES012 |3 2 0 2 4
BES 112 | Numerical Analysis BES111 |3 2 2 0 4
BES 114 | Discrete Mathematics and Linear BES012 |3 2 0 2 4

Programming
"BES 141 | Pollution and Industrial Safety BES041 |2 2 1 0 3
BES 211 | Engineering Statistics and BES012 |3 2 2 0 4

Probability

Total 33 23 11 13 47

* Course teaching is shared between the Basic Engineering Science Department and Electrical
Engineering Dep
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Discipline Requirements of Biomedical Engineering

an

Cr. Ct. Hr.

Code Course Pre-Req Hrs. [ Lec | Lab | Tut | Sum
BES 111 | Differential Equations BES 012 3 2 0 2 4
BES 113 | Mathematics Ill BES 012 3 2 0 2 4
ELE 179 | Electric Circuits Analysis BES 032 3 2 1 2 5
ELE 141 | Digital Logic Circuits 3 2 1 2 5
ELE 143 | Object Oriented Programming ELE 042 3 2 2 0 4
ELE 173 | Electrical Applications 2 1 3 0 4
BES 112 | Numerical Analysis BES 111 3 2 2 0 4
ELE 132 | Measurements and ELE1790r | 3 2 2 1 5

Instrumentations | ELE 111
ELE 142 | Digital System Design ELE 141 3 2 2 1 5
ELE 144 | Data Structures and Algorithms ELE 143 3 2 2 0 4
ELE 114 | Semiconductor Physics BES 032 3 2 0 2 4
ELE 211 | Signals and Systems BES 111 3 2 0 2 4
ELE 213 | Electronic Circuits | ELE 114 3 2 1 2 5
ELE 231 | Control Theory BES 111 3 2 1 2 4
ELE 241 | Computer Architecture ELE 142 3 2 2 1 5
ELE 245 | Computer Applications ELE 042 3 2 2 0 4
BES 211 | Engineering Statistics and BES 012 3 2 2 0 5
Probability
ELE 276 | Electric Machines ELE 179 3 2 1 1 4
MEC 251 | Mechanical Engineering MEC 012 2 2 0 1 3
ELE 214 | Electronic Circuits Il ELE 213 3 2 2 1 5
ELE 218 | Digital Signal Processing ELE 211 3 2 2 1 5
ELE 254 | Al and advanced algorithms ELE 144, 3 2 1 2 5
BES 111
ELE 342 | Embedded Systems ELE 141 3 2 2 1 5
Total 67 45 31 26 102
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Biomedical Engineering Program Requirements

Cr. Ct. Hr.

o ColEE IR Hrs. | Lec | Lab | Tut | Sum
ELE 255 | Anatomy and Physiology 2 2 0 0 2
ELE 256 | Introduction to Biomedical ELE 142 3 2 1 2 4

Engineering
ELE 351 | Hospital Instrumentation ELE 241 3 2 0 1 4
ELE 353 | Biomedical Modeling and ELE 211, 3 2 2 1 5
Simulation BES 112
ELE 355 | Medical Imaging, | 3 2 2 1 5
ELE 357 Bioinformatics ELE 211, 3 2 2 1 5
ELE 254
ELE 359 | Image Processing for Biomedical ELE 245 3 2 2 1 5
ELE 356 | Medical Imaging Il ELE 355 3 2 2 1 5
ELE 3XX | Elective | 3 2 2 1 5
ELE 3XX | Elective Il 3 2 2 1 5
ELE 4XX | Elective IlI 3 2 2 1 5
ELE 4XX | Elective IV 3 2 2 1 5
ELE 4XX | Elective V 3 2 2 1 5
ELE 4XX | Elective VI 3 2 2 1 5
ELE 392 | Senior Design Project | 70% of 2 0 4 0 4
total CH
ELE 491 | Senior Design Project Il ELE 392 3 1 4 0 5
Total 46 30 30 14 74
*The student can register the senior design Project | course after passing 70% of the program cr. hrs, i.e., 112 Cr.
Hr
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Pool Courses for Elective I, I, 111, 1V, and V
Cr. Ct. Hr.
Gioals CoUlEE Pre-Req | s, [Lec [ Lab | Tut | Sum
ELE 350 | Biomechanics BES022 |3 2 2 1 5
ELE 352 | Rehabilitation Engineering and BES 022 3 2 2 1 5
Assistive Technology

ELE 354 | Cardiovascular Biomechanics BES022 |3 2 2 1 5

ELE 358 | Introduction to Information Theory | BES114 |3 2 2 1 5

ELE 360 | Biometrics BES114 |3 2 2 1 5

ELE 361 | Pattern Recognition ELE451 |3 2 2 1 5

ELE 362 | Medical Robotics BES022 |3 2 2 1 5

ELE 363 | Advanced Human Biodynamics BES 022 |3 2 2 1 5

ELE 364 | Artificial Organs BES 022 |3 2 2 1 5

ELE 365 | Kinematics and Kinetics of Human | BES022 |3 2 2 1 5
Movement

ELE 331 | Machine Learning ELE254 |3 2 2 1 5

ELE 367 | Deep Learning in Medicine ELE254 |3 2 2 1 5

ELE 368 | Medical Image Computing ELE 355 3 2 2 1 5

&BES 114

ELE 450 | Computational Methods for ELE355 |3 2 2 1 5
Medical Image Analysis

ELE 451 | Advanced Image Processing ELE359 |3 2 2 1 5
Techniques

ELE 452 | RF (Radiofrequency) Medical ELE256 |3 2 2 1 5
Devices

ELE 453 | Biomedical Optical Microscopy ELE141 |3 2 2 1 5

ELE 454 | Bioinstrumentation: Bio-signals and | ELE 256 | 3 2 2 1 5
Biosensors

ELE 455 | Clinical Engineering Fundamentals | ELE 256 | 3 2 2 1 5

ELE 456 | Clinical Equipment Management ELE256 |3 2 2 1 5

ELE 457 | Medical Instrumentation in the ELE256 |3 2 2 1 5
Hospital

ELE 458 | Engineering Problems in the ELE256 |3 2 2 1 5
Hospital

ELE 459 | Clinical Systems Engineering ELE256 |3 2 2 1 5

ELE 460 | Medical Device Cybersecurity ELE256 |3 2 2 1 5

ELE 461 | Computer Applications in ELE 143 |3 2 2 1 5

Bioengineering
ELE 462 | Biomedical Applications of Signal | ELE354 |3
Processing

N
N
=
ol

ELE 464 | Digital Communication Systems ELE352 |3 2 2 1 5
ELE 465 | Digital and Analog Filters Design ELE352 |3 2 2 1 5
ELE 466 | Vision Sensors ELE256 |3 2 2 1 5
ELE 467 | Advanced Random Signals and BES 114 |3 2 2 1 5

Information Technology
ELE 468 | Neural Networks in Medical Fields | BES 114
ELE 469 | Quantum for Information and BES 114 |3 2 2 1 5
Encoding
* The course content must be approved by Electric Engineering Department Council before any

w
N
N
=
ol

student can register it.
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Proposed Study Plan for Biomedical Engineering

Level 0-1
C Ct. Hr. Final Assessment
Code Course Pre-Req Hrrs.. Lec Lab Tut Sum E>‘(am A MT PE/ Final | Sum
Time OE Exam
BES 011 Mathematics | 3 2 0 2 4 2 30 30 - 40 100
BES 021 Mechanics | 3 2 0 2 4 2 30 30 - 40 100
BES 041 General Chemistry 4 3 2 1 6 2 10 30 20 40 100
BES 031 Physics | 3 2 2 1 5 2 10 30 20 40 100
MEC 011 Engineering Graphics 2 0 0 4 4 2 30 30 - 40 100
UHS 101 Foreign Language 2 2 0 0 2 2 30 30 - 40 100
UHS 102 Information and Communication 2 2 0 0 2 2 30 30 - 40 100
Technology
Total 19 13 4 10 27 700
Level 0-2
Ct. Hr. Final Assessment
Code Course Pre-Req I-(|:rrs Lec Lab Tut sum E).(am SA MT PE/ Final | Sum
Time OE Exam
BES 012 Mathematics I BES 011 3 2 0 2 4 2 30 30 - 40 100
BES 022 Mechanics Il BES 021 3 2 0 2 4 2 30 30 - 40 100
MEC 012 Production Engineering 2 1 3 0 4 2 10 30 20 40 100
BES 032 Physics I 3 2 2 1 5 2 10 30 20 40 100
MEC 014 Computer Aided Drafting MEC 011 2 1 2 0 3 2 10 30 20 40 100
ELE 042 Computer Programming 2 0 2 2 4 2 10 30 20 40 100
Fundamentals

UHS 103 Societal Issues 2 2 0 0 2 2 30 30 - 40 100
Total 17 10 9 7 26 700
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Level 1-1
C Ct. Hr. Final Assessment
Code Course Pre-Req Hr;. Lec Lab Tut sum E>.<am SA MT PE/ Final | Sum
Time OE Exam
BES 111 Differential Equations BES 012 3 2 0 2 4 2 30 30 - 40 100
BES 113 Mathematics llI BES 012 3 2 0 2 4 2 30 30 - 40 100
ELE 179 Electric Circuits Analysis BES 032 3 2 1 2 5 2 10 30 20 40 100
ELE 141 Digital Logic Circuits 3 2 1 2 5 2 10 30 20 40 100
ELE 143 Object Oriented Programming ELE 042 3 2 2 0 4 2 10 30 20 40 100
ELE 173 Electrical Applications 2 1 3 0 4 2 10 30 20 40 100
UHS XXX Humanities Elective | 2 2 0 0 2 2 30 30 - 40 100
Total 19 13 7 8 28 700
Level 1-2
C Ct. Hr. Final Assessment
Code Course Pre-Req HrrS:. Lec Lab Tut Sum E>'<am SA MT PE/ Final | Sum
Time OE Exam
BES 112 Numerical Analysis BES 111 3 2 2 0 4 2 10 30 20 40 100
BES 114 Discrete Mathematics and Linear BES 012 3 2 0 2 4 2 30 30 - 40 100
Programming
ELE 132 Measurements and ELE1790r | 3 2 2 1 5 2 10 30 20 40 100
Instrumentations | ELE 111

ELE 142 Digital System Design ELE 141 3 2 2 1 5 2 10 30 20 40 100
ELE 144 Data Structure and Algorithms ELE 143 3 2 2 0 4 2 10 30 20 40 100
ELE 114 Semiconductor Physics BES 032 3 2 0 2 4 2 30 30 - 40 100
Total 18 12 8 6 26 600

253




Lt Ay

Benha University L Aigh) 440€
Benha Faculty of Engineering 2023 w\’i)\,.“.s;i‘ s 4a 3\;"? /7 \

CIL

1** Field Training

Ct. Hr. Final Assessment
Code Course Pre-Req I-(I:rrs Lec Lab Tut Sum E>‘(am A MT PE/ Final | Sum
Time OE Exam
FTR 103 Field Training, | Completed 0 0 0 0 0 - - - - - Pass
65 CH or
fail
Level 2-1
C Ct. Hr. Final Assessment
Code Course Pre-Req Hrrs.. Lec Lab Tut Sum E>‘(am SA MT PE/ Final | Sum
Time OE Exam
ELE 211 Signals and Systems BES 111 3 2 0 2 4 2 30 30 - 40 100
ELE 213 Electronic Circuits | ELE 114 3 2 1 2 5 2 10 30 20 40 100
ELE 231 Control Theory BES 111 3 2 1 2 5 2 10 30 20 40 100
ELE 241 Computer Architecture ELE 142 3 2 2 1 5 2 10 30 20 40 100
ELE 255 Anatomy and Physiology 2 2 0 0 2 2 30 30 - 40 100
ELE 245 Computer Applications ELE 042 3 2 2 0 4 2 10 30 20 40 100
Total 17 12 6 7 25 600
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Level 2-2
Cr Ct. Hr. Final Assessment
Code Course Pre-Req Hrs. Lec Lab Tut sum E>.<am SA MT PE/ Final | Sum
Time OE Exam
BES 211 Engineering Statistics and BES 012 3 2 2 0 4 2 10 30 20 40 100
Probability
ELE 276 Electric Machines ELE 179 3 2 1 1 4 2 10 30 20 40 100
ELE 214 Electronic Circuits Il ELE 213 3 2 2 1 5 2 10 30 20 40 100
ELE 218 Digital Signal Processing ELE 211 3 2 1 2 5 2 10 30 20 40 100
ELE 254 Al and advanced algorithms ELE 144, 3 2 2 1 5 2 10 30 20 40 100
BES 111
ELE 256 Introduction to Biomedical 3 2 1 1 4 2 10 30 20 40 100
Engineering
Total 18 12 9 6 27 600
2" Field Training
cr Ct. Hr. Final Assessment
Code Course Pre-Req Hrs. Lec Lab Tut Sum E>'<am SA MT PE/ Final | Sum
Time OE Exam
FTR 203 Field Training, Il Completed 0 0 0 0 0 - - - - - Pass
96 CH or
Fail
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Cr Ct. Hr. Final Assessment
Code Course Pre-Req Hrs. Lec Lab Tut sum E>.<am SA MT PE/ Final | Sum
Time OE Exam

ELE 351 Hospital Instrumentation ELE 256 3 2 1 1 4 2 10 30 20 40 100
ELE 353 Biomedical Modeling and ELE 256, 3 2 2 1 5 2 10 30 20 40 100

Simulation BES 112
ELE 355 Medical Imaging | 3 2 2 1 5 2 10 30 20 40 100
ELE 357 Bioinformatics ELE 256, 3 2 2 1 5 2 10 30 20 40 100

ELE 254
ELE 359 Image Processing for biomedical | ELE 245 3 2 2 1 5 2 10 30 20 40 100
UHS XXX Humanities - Elective Il 2 2 0 0 2 2 30 30 - 40 100
Total 17 12 9 5 26 600

Level 3-2
Cr Ct. Hr. Final Assessment
Code Course Pre-Req Hrs. | Lec Lab Tut | Sum E).(am SA MT PE/ Final -} Sum
Time OE Exam

ELE 342 Embedded Systems ELE 141 3 2 2 0 4 2 10 30 20 40 100
ELE 356 Medical Imaging Il ELE 355 3 2 2 1 5 2 10 30 20 40 100
ELE 3XX Elective | 3 2 2 1 5 2 10 30 20 40 100
UHS 104 Professional Ethics 2 2 0 0 2 2 30 30 - 40 100
ELE 3XX Elective Il 3 2 2 1 5 2 10 30 20 40 100
ELE 392 Senior Design Project | 70% of 2 0 4 0 4 2 50 - 50 -- 100

total CH
ELE 332 Innovation Management and 2 2 0 0 2 2 30 30 - 40 100

Entrepreneurship
Total 18 13 11 3 27
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Cr Ct. Hr. Final Assessment
Code Course Pre-Req Hrs. | Lec Lab Tut | Sum E>.<am SA MT PE/ Final | Sum
Time OE Exam
BES 141 Pollution and Industrial Safety BES 041 2 2 1 0 3 2 10 30 20 40 100
ELE 4XX Elective llI 3 2 2 1 5 2 10 30 20 40 100
ELE 4XX Elective IV 3 2 2 1 5 2 10 30 20 40 100
ELE 4XX Elective V 3 2 2 1 5 2 10 30 20 40 100
ELE 491 Senior Design Project Il ELE 392 3 1 4 0 5 2 50 - 50 -- 100
UHS XXX Humanities Elective IlI 2 2 0 0 2 2 30 30 - 40 100
Total 18 11 11 3 25 600
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Courses Plan and Matrix

Curriculum Plan for Biomedical Engineering
| Program Map - Electrical Dept - Biomedical Engineering

258

Basic Science
Faculty Req.
University Req.
Major
Electives

Program

CR CT
— BES 011 BES 021 BES 041 BES 031 MEC 011 UHS 101 UHS 102
z 5
3 Mathematics | Mechanics | General Chemistry Physics | Engineering Graphics Foriegn Language (AT &)
£ Communication Technology
S
b 3 4 3 4 4 6 3 B 4 2 2 2 2 19 27
= BES 012 BES 022 MEC 012 BES 032 MEC 014 ELE 042 UHS 103
k) -
2 Mathematics Il Mechanics Il Production Engineering Physics Il Computer Aided Drafting I AECEUAL Societal Issues
= Fundamentals
S
3 3 4 3 4 2 4 3 5 3 2 4 2 2 17 26
BES 111 BES 113 ELE 179 ELE 141 ELE 143 ELE 173 UHS XXX
7}
bl Differential Equations Mathematics Iil Electric Circuits Analysis Digital Logic Circuits Object Oriented Programming Electrical Applications Humanities Elective |
£
3 3 4 3 4 3 5 3 5 4 2 4 2 2 19 28
= BES 112 BES 114 ELE 132 ELE 142 ELE 144 ELE 114
7] Numerical Analysis (e (ER A erd) e e S e ateiand tal System Design Data Structure and Algorithms Semiconductor Physics
2 Programming Instrumentations |
3 3 a 3 4 3 5 3 s 4 3 a
> ELE 211 ELE 213 ELE 231 ELE 241 ELE 255 ELE 245
2
2 Signals and Systems Electronic Circuits | Control Theory Computer Architecture Anatomy and Physiology Computer Applications
1=
3 3 a 3 s 3 5 3 s 2 3 4
= BES 211 ELE 276 ELE 214 ELE 218 ELE 254 ELE 256
fr)
@ {1 Bit i
8 and Pr Electric Machines Electronic Circuits Il Digital Signal Processing Al and advanced algorithms It ettt o ol lomedical
= e et
A
E] 4 3 4 3 s 3 s 5 3 a
s ELE 351 ELE 353 ELE 355 ELE 357 ELE 359 UHS XXX
£ Hospital Instrumentation and Medical Imaging | Bioinformatics Image Processing for biomedical Humanities Elective Il
£
ki 3 a 3 s 3 5 3 5 5 2 2
= ELE 342 ELE 356 ELE 3XX UHS 104 ELE 3XX ELE 392 UHS XXX
g Embedded Systems Medical Imaging Il Elective | Professionl Ethics Elective Il Senior Design Project | Humanities Elective Il
£
3 3 4 3 5 3 5 2 2 5 2 4 2 2 18 27
x BES 241 ELE 4XX ELE 4XX ELE 4XX ELE 491 UHS XXX
% Pollution and Industrial Safety Elective I Elective IV Elective V Senior Design Project Il Humanities Elective I
£
3 2 3 3 s 3 s 3 s s 2 2 Legend
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Curriculum Flowchart for Biomedical

Program Map = Electrical Dept - Biomedical Engineering
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CR [H)
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A 3 4 3 4 3 5 3 5 3 4 2 4 & 2 15 28
A T P
L] Ld L ¥ L ] ki d
= BES 112 BES 114 ELE 132 ELE 142 ELE 144 ELE 114
o
] ) . Dizcrete Mathematics and Measurments and . ) Data Structure and . .
E Numerical Analysis iiacar Pragrasnankag (o oo o Diigital System Design Algorithms Semiconductor Physics
# : 3 3 s 2 ; 2 s 2 : : :
s T —
* ¥ 14 ¥ L4
'; ELE 211 ELE 213 ELE 231 ELE 241 ELE 255 ELE 245
E Signals and Systems Electronic Circuits | Controd Theory Computer Architectne Anatomy and Physiology Computer Applications
o 3 4 3 5 3 5 3 5 3 F 3 4 [Tia | o |
e —
¥ L] L ]
= BES F11 ELE 276 ELE 214 ELE 218 ELE 254 ELE 256
[ - ng Statist - - -
E L o sl Electric Machines Electraric Circuits 11 Digital Signal Processing &l and advanced algarithms ! n"?l ] R e
B Prabahility Engineering
# 3 [ F 3 F 5 3 5 E 5 3 4 BN
[ ]
.4 T L]
L2 ELE 351 ELE 353 ELE 385 ELE 357 ELE 3589 LIS X0
o
5 N N Biomedical Modehng and . L ) Image Frocessing far
i Hospital instrumentation R Medical Imaging | Bioimformatics R Humanities Elective Il
B 3 4 3 H 3 5 3 5 3 5 3 2
- |
I -
il ELE 342 ELE 356 ELE 3ix UH5 104 ELE 3xx ELE 352 LHS J00
]
T Embedded Systems Medical imaging 1l Elective | Professionl Ethics Elective 1l Senior Design Project | Humanities Elective I
E. 3 I 4 3 5 3 5 k] . 3 5 F i Fd o 18 27
|
¥ ¥
= BES 241 ELE 45X ELE 3 ELE 43X ELE 491 [IEFE
E Pollution and industrial Safety Elective NI Elective ¥ Elective V Senior Design Project 1 Humanities Elective 0
L] 2 3 3 5 3 5 3 5 3 5 ] 2 Legend i
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Map of Elective Courses

Eiomedical Engincering Program -Elective Courses Fap

ELE 350 ELE 352 ELE 354 ELE 355
. . Hehabilitation ardioyascular Introduckion ko
Eiomechanic= . . . . .
Fraineerina and Finmerhanic= InFarmaki;mn
ELE 33X
Electire |
] 5 ELE 360 ELE 361 ELE 362 ELE 363
Eicmetrics Fatkern Meledical Adyanced Human
= i Fecoanition Roboticz EBiodunamics
?
u
F ELE 354 ELE 365 ELE 360 ELE 36T
o - Kancmatics and . A Uecp Learning in
ELE 33X Artificial Organs Kinetics of Human Eiometrics Medicing
Electire 11
] 5
ELE 365 ELE 331
Pledical Image PMlachine Learning
ELE 450 ELE 451 ELE 452 ELE 453
L OMpUcaceanal Aavanced Imags Hr ClSmeancal
flethads= Far Pracezsing [Fadiafrequency] Optizal
L, IS TPy | P, Torhnimunas [ PRI o T Fllicro s
ELE 4 ELE 454 ELE 455 ELE 456 ELE 457
- Eicinstrumentati Clinical Clinical Fledical
Elective 111 . . . . . Lo
on: Bic-zigqnalz Enqincering Equipmaent Inztrumentakion in
] 5
=t ELE 43X - ELE 455 ELE 453 ELE 450 ELE 451
T} - Enginzering Clinical Eystems= Mledical Device Computer
Eleck 1
f; eekire Froblems in the Enqincering Cuybersccuriky Applications in
H b 5
ELE 4 ELE 452 ELE 454 ELE 455 ELE 456
- Eiomedical Digikal Diigital and i N
Elective ¥ Aopolications of Communication Analoa Filter= Wizien enzors
] 5
ELE 45T ELE 4565 ELE 453
Mavanced Meural Metworks LUANCUM For
Random Eignal=s . . T Information and
. in Fedical Ficld= .
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260




3 daala
Benha University s ?

N L Auig) dls S
=~ Benha Faculty of Engineering /7 i \
. b

&’ 2023 (52808l Ay day

Program Learning Objectives to Biomedical Engineering Courses Matrix

Code Title Al AZ A3 A4 AS AS AT ABE A9 Alo|lDL D2 D3 D4 DS D& DT DS DS
BES O11 Mathematics | * *
BES 021 Mechanics | * *
E BES 041 General Chemistry - -
E BES 031 Physics |1 = =
<A MEC O11 Engineering Graphics e e
UHS 101 Foreign Language e e
UHS 102 Information and Communication Technology == ==
BES 012 Mathematics 11 * *
BES 022 Mechanics 11 * *
E MEC O12 Production Engineering b b
6] BES 032 Physics 11 < <
E MEC O1a Computer Aided Drafting b b
ELE OA2 Computer Programming Fundamentals * *
UHS 103 Societal Issues B B
Code Title Al AZ A3 A4 A5 AE AT AB AS Alo|lD1L D2 D3 D4 DS DE DY DE D9
BES 111 Differential Equations »* »*
BES 113 Mathematics 111 - -
ELE 179 Electric Circuits Analysis > *
o ELE 141 Digital Logic Circuits * * * *
g ELE 143 Object Oriented Programming - - -
é ELE 173 Electrical Applications g £ £ g
<X UHS 200 Humanities Elective | Refer to the Mext Three Courses
UHS 201 Principles of Enterprenuership and Project Management * »*
UHS 202 Introduction to Economics and Accounting * »*
UHS 203 Human Resources Management L £
BES 112 Mumerical Analysis > >
= BES 114 Discrete Mathematics and Linear Programming »* »*
_.E ELE 132 Measurments and Instrumentations |1 * - -
= ELE 142 Digital System Design * | *
< ELE 144 Data Structure and Algorithms »* *
ELE 114 Semiconductor Physics * £
FTR 203 Field Training | | = * | |
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Code Title Al AZ A3 A4 AS AG AT A8 AS Alo|lD1L D2 D3 D4 DS De D7 D8 | D9
ELE 211 Signals and Systems * »*
—_ ELE 213 Electronic Circuits | e
= ELE 231 Control Theory * | *
E ELE 241 Computer Architecture e EC
A ELE 243 Anatomy and physiology £ £
ELE 245 Computer Applications e g e
BES 211 Engineering Statistics and Probability * >
= ELE 276 Electric Machines o *
§] ELE 214 Electronic Circuits IT * »*
g ELE 218 Drigital Signal Processing * »* * »*
A ELE 254 AT and advanced algorithms * > > > >
ELE 2 Introduction to Biomedical Engmeermg - - - #*
FTR 303 Field Training 11 | - - | |
Title Al A2 A3 A4 AS Ae AT AB A9 Al0|D1 D2 D32 D4 D5 D6 D7 D2 | DS9S
Hospital Instrimmentation * * * Ok Ok Ok *
Biomedical Modeling and Simulation e B3 R * * * *
= Medical Imaging I * * *
g Bioinformatics * * * *
g ELE 359 Image Processing for biomedical * * *
A UHS 200 Humanities - Elective 11 Refer to the Next Two Courses
UHS 301 Communication and Presentation Skills * |
UHS 302 Leadership Skills | R
ELE 342 Embedded Systems * *
ELE 356 Medical Imaging IT * * * *
= UHS 104 Professional Ethics ol
; ELE 3xx EIECt_ive ! Refer to Biomedical Engineering Elective Courses
*g ELE 3xX Elective Il
E ELE 392 Senior Design Project | e I I I *
“ UHS 20 Humanities - Elective 111 Refer to the Next Two Courses
UHS 801 Research Methodologies * *
UHS 803 Thinking Skills & o
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Code Title Al A2 A3 A4 A5 A6 A7 A8 A9 AlDlDl D2 D3 D4 D5 D6 D7 D8 D9
BES 241 Pollution and Industrial Safety * * % |
= ELE 43X Elective IlI
g ELE AXX Elective IV Refer to Biomedical Engineering Elective Courses
é ELE AXX Elective V
A ELE 491 Senior Design Project I LA AR A | LA
UHS XXX Humanities - Elective I1I * *
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Code Title Al A2 AS A4 AS AG AT AB AS A:ld D1 D2 D3 D4 D5 D6 D7 DE D9
ELE 332 FEehabilitation Engineering and Aszsistive Technelogy -
ELE 334 Cardiovascular Biomechanics » »
ELE 338 Introduction to Information Theoty »
ELE 360 Biometrics -
ELE 361 Pattern Recopnition =
ELE 362 Medical Robotics » » »
ELE 363 Advanced Human Biodynamics = =
ELE 364 Avrtificial Organs - - -
§ ELE 365 Kinematics and Kinetics of Human hMovement L
B |ELE331  Machine Learning *
Lgn ELE 367 Deep Learning in Medicine - " | w
5 |ELE368  Medical Image Computing *
En ELE 430 Computational Bethods for Meadical Image Analy=is = =
u_': ELE 431 Advanced Image Processing Techniques * | 0w
% ELE 452 RF (Radiofrequency) Medical Devices = [ & L & | =
E  |ELE 433 Biomedical Optical Microzcopy - - ®| = W -
= ELE 434 Bicinstrumentation: Bie-signals and Biesenzors - - - bl B B
ELE 433 Clinical Engineering Fundamentals - ® | = W -
ELE 436 Clinical Equipment Mlanagement »
ELE 457 Mledical Instrumentation in the Hospital D& o o ™| ow
ELE 458 Engineering Problems in the Hospital = L &
ELE 439 Clinical Systems Enginesring * * *
ELE 4460 Mdedical Device Cybersecurity = =
ELE 461 Computer Applications in Bicengineering - L~ L~
ELE 462 Biomedical Applications of Signal Processing L L * -
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Matching Biomedical Engineering Program Courses with ABET

Requirements
ABET criteria for Bioengineering and Biomedical and Similarly Named Engineering

Programs.

7/
RSN

an

Lead Society: Biomedical Engineering Society Cooperating Societies: American Ceramic
Society, American Institute of Chemical Engineers, American Society of Agricultural and
Biological Engineers, American Society of Mechanical Engineers, and Institute of Electrical
and Electronics Engineers

Biomedical Engineering Program Courses Required to Cover ABET Criteria

ABET Criteria CODE Course Name l_?:s
A minimum of 30 | The curriculum must prepare | BES 011 Mathematics | 3
semester Cr. Hrs. (or | graduates to apply | BEs 012 Mathematics |1 3
equwglen_t) of a | knowledge of ma_thematl_cs BES 111 Differential Equations 3
combination of college- | through differential
level mathematics and | equations. BES 113 Mathematics IlI 3
basic sciences with — - -
. At least one additional area | BES 112 Numerical Analysis 3
experimental of basic science; apply
experience appropriate o Lo i i isti
to ?he progran?p P probability and statistics to | BES 211 Eng:iflr.mg Statistics and 3
' address uncertainty Probability
BES 041 General Chemistry 4
Chemistry Sollon Tindostrial >
BES 141 ollution and Industria
Safety
. BES 031 Physics | 3
Calculus-based physics Y -
BES 032 Physics 11 3
Total 30
ABET Criteria CODE Course Name |—(|::s
A minimum of 45 Analy_ze and des_ign ELE 173 Electrical Applications 3
sem_ester Cr. Hrs. (or | electrical and medmal ELE 142 Digital System Design 3
equivalent) of | processes and systems in a —
engineering topics | biomedical engineering |_ELE 245 Comp'“ter Ap?"cat'ons 3
appropriate  to  the | specialty field. ELE 276 Electric Machines 3
program, consisting of ELE 254 Al and advanced 3
engineering and algorithms
computer sciences and ELE 342 Embedded Systems 3
engineering design and Biomedical Modeling and
utilizing modern ELE 353 \ ' né 3
. . Simulation
engineering tools.
Apply knowledge of ELE 042 Computer Programming 3
methods, materials, Fundamentals
equipment, planning, [ ELE 179 Electric Circuits Analysis 3
Zzgfgsﬂlsl'ngiosaztigllaiind bg(s)isg ELE 141 Digital Logic Circuits 3
legal and ethical concepts ELE 114 Semiconductor Physics 3
and the importance of | ELE 231 Control Theory 3
professional engineering
licensure in the biomedical | g g 255 Anatomy and Physiology 2

industry
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Explain basic concepts of
economics, business,
accounting, communications,

leadership, —decision and | g xxx | Humanities Elective Il 2
optimization methods,
engineering economics
the engineering relationships | UHS XXX Humanities Elective | 2
between the management
tasks of planning,
organization, leadership,
control, and the human | UHS XXX Humanities Elective 111 2
element in  production,
research, and service
organizations;
The stochastic nature of
management systems ELE 351 Hospital Instrumentation 3
Integrating management ELE 456 Clinical Equipment 3
systems into a series of Management
different technological Medical Instrumentation 3
environments ELE 457 in the Hospital

ELE 458 Engineeri.ng Problems in 3

the Hospital
ELE 459 CIin.icaI Systems 3
Engineering
Total 55
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Courses offered to Electrical Engineering Programs
The course coding is divided into two parts and follows the following convention:
1. Three Letters which are the Department code.

2. Three Numbers indicating the Level, the Specialization inside the department, and a counter inside
the specialization.

——> Serial (1-9)

» Specialization inside the Department (1-9)

> Level (0-4)
> Department Code

The Electrical Engineering Department is responsible for teaching courses that serve the following
programs:

1. Power and Electrical Machines Program.

2. Computers and Control Systems Program.

3. Electrical Communication and Electronics Program

4- Biomedical Program

The coding system is demonstrated in the following table:

ELE x1x Course offered by Electrical Engineering Department/ Electrical

ELE x2x Communication and Electronics Program

ELE x3x Course offered by Electrical Engineering Department/ Computers and
ELE x4x Control Systems Program

ELE x5x Course offered by Electrical Engineering Department/ Biomedical
ELE x6x Program

ELE x7x Course offered by Electrical Engineering Department/ Power and
ELE x8x Electrical Machines Program

ELE x9x Graduation Project

The following Abbreviation are used in the contents table:

Pre-req | Prerequisite CH Credit Hour SA Student Activity
MT Midterm Exam PE Practical Exam OE Oral Exam
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Course Title Pre-req Cr. Ct. Hr. Assessment

Hrs.

Electrical Circuits BES 2 Lec. Lab Tut Sum | ST MT PE/OE | Final

032 1 (o [2 |3 30 | 30 | O 40

Course Content

DC circuit  analysis: Circuit Variables, Kirchhoff’s Laws, Simple Resistive
Circuits, The Wheatstone Bridge, A to-Y (or m -to- ) EquivalentCircuits, TheNode-Voltage
Method and Dependent Sources, TheMesh-Current Method and Dependent Sources, TheVenin and
Norton Equivalents, Maximum Power Transfer, Superposition, Topology in Circuit
Analysis, TheOperational Amplifier circuits,Inductance and Capacitance, The Natural Response of
RL and RC Circuits, Step Response of First-Order RL and RC Circuits.

References

e Nilsson, J. W., & Riedel, S. A., “Electric circuits”, 12" Edition, Pearson Education Limited,
2020.

Code

Course Title Pre-req Cr. Ct. Hr. Assessment

Hrs.

ELE104

Electronic Lec. Lab Tut Sum | ST MT PE/OE | Final

DevicesandCircuits ELE 103 2 I 0 2 3 30% | 20% | 0% | 50%

Course Content

Semiconductorphysics,Structureofdiodes,Diodecircuitsandrectifiers,StructureofBJT,Biasingandope
rationmodesoftransistors,DCandsmallsignalanalysisoftransistorcircuits, AmplifierscircuitsusingBJT,
Poweramplifiers,Fieldeffecttransistors,BiasingofFET,Smallsignalmodelof FET.Amplifiercircuitsusi
ngFET ,Designofamplifiercircuits,Frequency response ofamplifiercircuits,Active filters,
Feedbackinelectronic  circuits, Differentfeedbackconfigurationinelectroniccircuits,Oscillators
circuits.

References

e Sedra/ Smith, Microelectronic Circuits, 8th Edition, Oxford University Press, 2019.

Code

Course Title Pre-req Cr. Ct. Hr. Assessment

Hrs.

ELE 111

BES Lec. Lab Tut Sum | SA MT PE/OE | Final

Electric Circuits | 032 3 2 1 2 5 10 | 30 20 40

Course Content

The concepts of current, voltage, power and energy. Circuit Variables - Ohm's Low. Kirchhoff’s
Laws - Simple Resistive Circuits - A to-Y Equivalent Circuits - The Node-Voltage Method and
Dependent Sources - The Mesh-Current Method and Dependent Sources - Thevenin and Norton
Equivalents - Maximum Power Transfer - Superposition, Topology in Circuit Analysis - The
Operational Amplifier circuits - Inductance and Capacitance - The Natural Response of RL and
RC Circuits - Step Response of First Order RL and RC Circuits - Natural and Step Responses of
RLC Circuits. Sinusoidal Steady-State Analysis - The Phasor - The Passive Circuit Elements —
circuit theorems and Laws in the Frequency Domain.

References

e Nilsson and Riedel, Electric Circuits, 11th Edition, Pearson, 2018, ISBN-13:978-
0134746968.

Laboratory

Ohm's Low.

Kirchhoff’s Laws

Series and Parallel Connection of Resistors
Voltage Divider in No-load Operation
Superposition’s and Thevenin's Theorems
Ohmic Resistance in AC Circuits.

R-C And R-L Circuits in AC.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
e ELE Lec. | Lab | Tut Sum | SA MT | PE/OE | Final
ELE 112 Electric Circuits 11 111 3 2 1 2 5 10 30 20 20

Sinusoidal Steady-State Power Calculations Appliance Ratings. Balanced Three-Phase Circuits -
Power Calculations - Mutual Inductance - The Dot Convention - Energy Calculations - The
Linear and Ideal Transformer - Series and Parallel Resonance - The Laplace Transform - The
Step and Impulse Functions - Functional and Operational Transforms - The Inverse Laplace
Transform - Circuit Elements and Circuit Analysis in the s-Domain - The Transfer Function -
Two-Port Circuits.

e Nilsson and Riedel, Electric Circuits, 11th Edition, Pearson, 2018, ISBN-13:978-
REreres 0134746968.

Course
Content

Power calculations in AC circuits
RC circuits, RL circuits

Ideal transformer circuits

Series resonance circuit

Parallel resonance circuit
OP-AMP circuits

Laboratory
e 6 o o o o

Code Course Title Pre-req | Cr. Ct. Hr. Assessment
Hrs.
ELE 114 Semiconductors BES 3 Lec. | Lab | Tut Sum | SA MT PE/OE | Final
Physics 032 2 0 2 4 30 30 - 40

Crystal structure of solid, Miller indices, Types of bonding. Semiconductor in Equilibrium:
Bonding model and energy band model, Fermi-Dirac distribution, Intrinsic carrier concentration,
Doped semiconductors, Charge-neutrality Equation and Mass action law. Carrier transport
phenomena: mobility, drift current, diffusion current and the Einstein relation. Nonequilibrium
excess carrier in semiconductors: carrier generation and recombination, carrier lifetime and
continuity equation. Dielectrics: Electric dipoles, Capacitors without and with dielectrics, Losses
in dielectrics, Polarization vector and susceptibility, Local fields, Clausius-Mosotti relation,
microscopic models for polarization, Time and frequency response of dielectric materials

e S.M. Sze, Kwok K. Ng, "Physics of Semiconductor Devices", John Wiley & Sons, 2007.

e  Marius Grundmann, "The Physics of Semiconductors", Springer, 2016

Course Content

References
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Code

Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.

ELE 132

ELE 179 3 Lec. Lab Tut Sum SA MT | PE/OE | Final

Measurements and or ELE 2 2 1 5 10 | 30 20 40
Instrumentations | 111

Course Content

Introduction, Error analysis and accuracy, operating principles of sensors and transducers. Analog
measuring instruments. - Consideration for selection and evaluation of measurement equipment. -
Measurement of current, voltage, resistance, power, energy, frequency, and power factor DC
bridges — AC bridges. - Measurements of nonelectrical quantities (Speed, Displacement, Level,
Velocity, Temperature, pressure, ...etc. - Transducers: classification, Strain gauge, Displacement,
Capacitive, Inductive, Piezoelectric, Temperature, and Photoelectric Transducers.

Data acquisition system, Signal conditioning circuit. Digital to Analog and Analog to Digital
converters. Data acquisition system and computerized control. - The relevance of the sensed and
processed signals, Analogue/Digital and Digital/Analogue conversion

References

Alan S Morris, “Measurement and Instrumentation Principles”, Third Edition, Publisher:
Butterworth-Heinemann; 2001.

Laboratory

e Basic principles of electronics measurements and calibration.

o Error analysis and accuracy on DC circuit.

e Simple DC Circuits using a Digital Multi-Meter and Analogue Multi-Meter to measure
voltage, current, and resistance, power, an oscilloscope to display time-varying voltages; a
power supply to produce constant (DC) voltages; and a function generator to produce time
varying (AC) voltages.

o AC Measurements. Characterization and measurement of waveforms using an oscilloscope

o Different type of transducers, calibration, connection, and measurements.

e Introduction to signal processing
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Code Course Title Pre-req | Cr. Ct. Hr. Assessment
Hrs
ELE Measurements ELE 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
237 and Instruments 11 132 2 1 2 5 10 | 30 20 40
Cathode ray Oscilloscopes (CRO): Block diagram - Vertical Deflection Circuit - Horizontal
= Deflection Circuit - Trigger Circuits - Multiple trace Oscilloscopes -Analog storage oscilloscopes -
2 Digital storage oscilloscopes.
8 Transducers: Strain Gauges - Temperature Transducers - Displacement, velocity and acceleration
@ Transducers - Force and Pressure Transducers - Light Transducers
3 Digital Instruments: Data Converters - Voltage to Frequency Converters - A/D and D/A Converters -
O Basics of digital instruments: Time base - Amplified DC Meter - Digital VVoltmeters - Digital
Frequency Meters
e John G. Webster, HalitEren, “Measurement, Instrumentation, and Sensors Handbook”, 2
8 Edition, CRC Press, 2016
§ e K. Lal Kishore, “Electronic Measurements and Instrumentation”, Pearson India, 2009, ISBN-13:
E 978-8131721995.
& e Alan S Morris, “Measurement and Instrumentation Principles”, 3 Edition Butterworth-
Heinemann; 2001.
- o Using Photoelectric transducer in designing small control circuit
% e Basic Oscilloscope Operation and Measurements
g e Measuring frequency and phase shift with oscilloscope
9 e Designing Simple A/D converter applied in digital meters
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Code Course Title Pre-req | Cr. Ct. Hr. Assessment
Hrs
ELE Digital Logic Circuits - 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
141 2 1 2 5 10 30 20 40
= Introduction to Digital Concepts with emphasis on the difference between analog and digital system and the
8 need for digital system design — Number systems - number-based conversion — The binary arithmetic operations
s on the signed and unsigned binary numbers — Coding systems — Boolean Algebra - Logic Gates — logic
g minimization techniques (Karnaugh maps, Quine-McCluskey)
@ Combinational circuits: Gate level design, Multiplexer, decoder, encoder, decoder, and adder.
2 Sequential circuits: Flip-flops, latches, analysis and design of simple sequential circuits, state tables and state
O diagrams, counters, registers
e John Wakerly, "Digital Design: Principles and Practices", 5th Edition, Pearson, 2018, ISBN-13:978-
3 0134460093
§ e M. Morris Mano, Michael D. Ciletti, "Digital Design: With an Introduction to the Verilog HDL, VHDL, and
% System Verilog”, 6th Edition, Pearson, 2017, ISBN-13: 978-0134549897.
ee e Floyd, Thomas L, "Digital Fundamentals", 11" Edition, Pearson Education, 2014, ISBN-13: 978-0132737968
e Logic Trainer Familiarization
- ¢ Breadboards and Building Digital Circuits.
% e adders, subtractors, encoders and decoders, multiplexers and demultiplexers.
g e Flip-flops
S ¢ design and analysis of combinational circuit
o design and analysis of simple sequential circuit
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.

ELE igital . ELE 3 Lec. | Lab | Tut Sum | SA MT PE/OE | Final
142 Digital System Design 141 2 2 1 5 10 30 20 20
= Modular design of combinational circuits — synchronous circuit designs using discrete gates and flip-flops
o (Registers, Counters, ...) — Moore and Mealy machines Finite State Machines analysis and design — Top-down
S digital systems design approach — Timing aspects of digital systems — ASM charts — Digital circuit
g representation formats including high level hardware description languages such as Verilog-HDL — Design
@ methodologies using current computer aided design tools — Synthesis and modern digital circuit design —
3 Modern programmable devices (PLDs) including ROMs, CPLDs and FPGAs — Mapping the designs to

O programmable logic devices in the form of FPGAs and CPLDS.
e John Wakerly, "Digital Design: Principles and Practices", 5th Edition, Pearson, 2018, ISBN-13: 978-
0134460093
§ e M. Morris Mano, Michael D. Ciletti, "Digital Design: With an Introduction to the Verilog HDL, VHDL, and
5 System Verilog”, 6th Edition, Pearson, 2017, ISBN-13: 978-0134549897.
E) e Charles H. Roth, Jr., Lizy K. John, "Digital Systems Design Using VHDL" 3" Edition, Cengage Learning,
& 2017, ISBN-13: 978-1305635142
e F.P. Processor, D. E. Wiskel, “The art of digital Design and introduction to top- Down Design”, 3" Edition.,
Prentice Hall
- e implement combinational circuit using HDL
§ e implement sequential circuit using HDL
< e structural design
= e Interfacing with FPGA/CPLD boards
- [ ]

mapping designs on FPGA
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Object Oriented ELE 3 Lec. Lab Tut | Sum | SA MT | PE/OE | Final
143 Programming 042 2 2 0 4 10 | 30 20 40
= Revision on Structured Programming - Fundamentals of Object Oriented Programming, necessity and
[} advantages - Unified Modelling Language (UML) -Objects and Classes - Encapsulation - data and method
S binding - access specification - modularity based encapsulation - Inheritance: passing knowledge down, single
g versus multiple inheritance, sub- and super-classes - Code reuse - Polymorphism: Simple polymorphism,
2 method overloading, subtype polymorphism through method overriding, 'virtual' methods - abstraction through
3 polymorphism - Exception Handling - Templates - Comparison of Popular OOPLs, OOPL varieties.
O Comparing C++, Java, C#, and Python
e W, Savitch, "Problem Solving with C++" lothEdition, Pearson, 2018, ISBN-13: 978-0134448282
§ e Reema Thareja, "Python Programming Using Problem Solving Approach", Oxford University Press, 2017,
o ISBN-13: 978-0199480173
% e R. Sedgweck, K. Wayne, "Introduction to Programming in Java: An Interdisciplinary Approach”, Z"dEdition,
- Addison-Wesley Professional, 2017, ISBN-13: 978-0672337840
The laboratory includes solving problems and implementing programs focusing on OOP to cover the lecture
topics along with the course including:
e Programs to create classes and objects (Classes with primitive data members, arrays, pointers, and constants
as data members)
g\ e  Constructors and Destructors
= e Programs to illustrate Access Specifiers (public, private and protected)
g e Operator Overloading
< e Inheritance (single, hierarchical, multiple, multi-level and hybrid)
e  Polymorphism (Compile and Run Time)
¢  Virtual Functions and classes
e Exception Handling
e Templates (template class, member function templates)
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Data Structure and ELE 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
144 Algorithms 143 2 2 0 4 [10 |30 |20 40
- Pointers - Dynamic Memory allocation - Abstract Data types and representation — Stacks:
|5 Representation, elementary operations, and applications. - Queues: Simple queue, circular queue,
S dequeue, elementary operations and applications - Linked lists: Linear, circular, and doubly linked
g lists, elementary operations, and applications - Trees: Binary tree, tree traversal, complete binary tree,
2 other operations, and applications of trees - Hashing: hash tables, hash functions, open addressing -
8 File structures: Introduction, data file types, file organization, file access methods.
Algorithms: Searching algorithms — Sorting Algorithms (Bubble, selection, insertion, quick)
e W. Savitch, "Problem Solving with C++" 10th Edition, Pearson, 2018, ISBN-13: 978-0134448282
" e M.J. Augenstein, A.M. Tenenbaum, Y. Langsam, “Data Structure Using C & C++”, 2 edition,
§ Prentice Hall of India, 2007, ISBN-13: 978-0387202778.
% e M. Goodrich, R. Tammasia, M. Goldwasser, "Data Structure and Algorithms in Python", Willey,
@ 2013, ISBN-13: 978-1118290279
o e M. T. Goodrich, R. Tamassia and M. H. Goldwasser, “Data Structures and Algorithms in Java”, 6"
Edition, Wiley 2014, ISBN-13: 978-1118771334
> Laboratory includes writing programs to implement the basic operations with different data structures
% using a high-level language as (C, C++, Java, Python, .... etc.)
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Code Course Title Pre-req | Cr. Ct. Hr. Assessment
Hrs.
Electrical 2 Lec. Lab Tut Sum | SA MT PE/OE | Final
ELE173 Application 1] 3] 0| 4 [ 10]30 | 20 [40

Laboratory Safety, Familiarization with electronic components(resistors, capacitors, inductors,
Diodes, Transistors, ICs, ...etc. Principals of layout of electrical and electronic circuits - modern
representation for modern block diagrams - Designation, abbreviations and standards - wiring
and cabling - PCB design process and issues — Etching - Electrical drawing and diagrams -
Printed circuit board - Introduction to CAD- Simple electronic projects - Assembly of complete
electronic project- Electrical Power System Elements- Relays and contactors types - Control and
power circuits - 3 phase motor direction reversal - Star- Delta starting of 3 phase Induction Moto
References |e Lecture Notes

o Electrical Engineering: Principles and Applications (Allan R. Hambley).

Course Content

Laboratory | Monostable circuit

* astable circuit

* power supply

* Digit BCD Counter

* start stop induction motor
* reverse induction motor

Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 179 Electric Circuits BES032 | 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
Analysis 2 1 2 5 10 30 20 40

Circuit Topologies and DC Analysis: Concepts, resistive network. Network laws and theorems:
The Node-Voltage Method and Dependent Sources - The Mesh-Current Method and
Dependent Sources - Thevenin and Norton Equivalents - Maximum Power Transfer -
Superposition, Topology in Circuit Analysis - Inductance and capacitance. The Operational
Amplifier circuits - Transient Response: RC circuits, RL circuits, RLC circuits. The Natural
Response of RL and RC Circuits - Step Response of First Order RL and RC Circuits - Natural and
Step Responses of RLC Circuits -Sinusoidal Steady-State Analysis - The Phasor - The Passive
Circuit Elements — circuit theorems and Laws in the Frequency Domain - Sinusoidal Steady-
State Power Calculations Appliance Ratings.

References |e Nilsson, J. W., & Riedel, S. A., “Electric circuits”, 12" Edition, Pearson Education Limited,
2020.

Course Content

Laboratory Verify laws and theorems in the course using experiments, project construction and
simulation, the topics include:

Series/parallel connection circuit for resistance, Capacitance Circuit, Inductance Circuit, RC &
RL Circuit, LC Resonance Circuit
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Code Course Title Pre-req | Cr. Ct. Hr. Assessment
Hrs.
ELE 201 Electric ELE 2 Lec. Lab Tut Sum | ST MT PE/OE | Final
Machinery 103 1 2 0 3 10% | 30% | 20% | 40%
Rotatingelectricalmachines,operating principles, main terminology, and industrial standards.
= Static conversion of electrical energy: three- phase inverter and current control. DCmotor:
2 principle of operation, main characteristics and construction, electrical drives with DC
3 motor,sizingofrealapplicationexamples.Synchronousmotor(“brushless”):principleofoperation,mai
@ ncharacteristicsandconstruction,electricaldriveswithsynchronousmotor. Asynchronousmotor:princ
= iple
o
&) ofoperation,maincharacteristicsandconstruction,electricaldriveswithasynchronousmotor. Stepper
motors.
References | "Electric machines and drives", By G.R. Slemon, Addison Wesley, MA, 1992
Polarity-test for single-phase Transformer
Open-circuit test for single-phase Transformer
Short-circuit test for single-phase Transformer
Parallel-operation for single-phase Transformer
Three-phase Transformer’s connections
Magnetization curve or Open circuit characteristic of DC Machine (plot of Ea vs. 1a).
Armature Control of DC Machine Drives.
Field Control of DC Machine Drives.
> Voltage Regulation and Speed Regulation of DC Machine.
% Starting a DC Motor with DC Manual Starter.
_g Principles of Induction Motor
S Star Delta Starter of Induction Motor

Speed Control of Induction Motor Drives

Speed Regulation of Induction motor

Parameters determinations

Starting of Synchronous Machine

Connection of Synchronous Machines in Parallel or with the Grid
The effect of changes in field currents on Power-factor

Speed Control of Synchronous Machines Drives

Speed Control of Stepper motor Drives
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs
Logic Circuits Design Lec. | Lab Tut Sum | ST MT PE/OE | Final
ELE204 1 7% applications | EFE10% | 3 [ 12 [0 |4 | 20 | 20 | 20 | 40

Number systems and data representation - Boolean algebra - simplification of Boolean functions -
logic gates - combinational and sequential logic circuits. Registers, counters, and adders — Memory.
Digital electronics. Performance of analogue and digital transducers; selecting a proper transducer
for a given application. Digital transducers: optical encoders, ultrasonic sensors. Data acquisition
systems (A/D and D/A converters). Stepper motors: microprocessors: structure, programming,
applications.

References e Charles H. Roth Jr., Larry L Kinney, 2009, "Fundamentals of Logic Design", 6th Edition,
Publisher: CL Engineering

e Sajjan G. Shiva, 1998, "Introduction to logic design”, M. Dekker, New York

Laboratory °

Course
Content

Project: At the end of the course the student must provide a project emphasizing the course content

Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 211 | Signals and Svst BES 111 3 Lec. |Lab | Tut | Sum | SA | MT | PE/OE | Final
ignals and Systems > o 12 14 130 T30 I 0

Signals and systems: Continuous time and discrete-time signals - Exponential and sinusoidal
signals - The unit Impulse and unit step functions - Basic system properties -Linear time invariant
systems: Discrete-time LTI systems: The convolution sum - Continuous-time LTI systems -
Properties of LTI systems - Causal LTI systems described by differential and difference equations
- Filters described by differential equations and filters described by difference equations - The
continuous-time Fourier Analysis — Discrete Fourier Transform -Energy and power spectral
densities.

References | e  B.P. Lathi, “Signal Processing and Linear Systems”, 2" Edition, Oxford University, 2021.

e Oppenheim, Alan V., Willsky, Alan S. with Nawab, S. Hamid, “Signals & Systems”, 2nd Edition,
Pearson, 2014.

Course Content
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE | Analog Communication ELE 3 Lec. | Lab | Tut Sum | SA MT | PE/OE | Final
212 Systems 211 2 1 2 5 10 30 20 40

Course
Content

Review on Fourier analysis, Canonical representation of Band-Pass signals, Band-pass systems, Phase
and Group delay, Amplitude Modulation, DSB-SC modulation, Filtering of Sidebands, Vestigial
Sideband Modulation, Single Sideband Modulation, Frequency Translation, Frequency-Division
Multiplexing, Angle Modulation, Frequency Modulation, Phase-Locked Loop, Nonlinear Effects in FM
systems, Superheterodyne receiver, Noise in DSB-SC receiver, Noise in SSB receiver, Noise in AM
receiver, Noise in FM receiver, Pre-emphasis and De-emphasis in FM

Refere
nces

e "Simon Haykin, ""Communication Systems"", Wiley, 4th edition
e Lathi, "'Modern Digital and Analog Communication System™", Oxford University Press, 5th
edition"

e Generation of AM signal
o | Generation of DSB-SC signal
S | e Coherent detector receiver
g e Generation of SSB signal
2 | e Generation of narrowband and wideband FM signal
— | « FM detection using frequency discrimination
e FM detection using PPL
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE o BES131or | 3 Lec. [Lab [Tut |Sum |SA | MT | PE/OE | Final
213 Electronic Circuits | ELE 114 2 1 2 5 10 130 |20 20

Course
Content

The course offers the specific materials pertain to analog electronics including review on PN junction
physics, diode circuits analysis, bipolar-junction transistors (BJT), Metal Oxide Semiconductor Field
Effect Transistors (MOSFET), and basic amplifier configurations. Design and analyze single stage and
multistage amplifier circuits. Analyze the frequency response of small signal amplifiers. Analysis of the
basic logic gates: the DTL, TTL, ECL, P-MOS, N-MOS and CMOS gates Circuit simulation. Circuit
performance is predicted by means of both hand calculations and computer simulations.

Refere
nces

e Sedra/ Smith, Microelectronic Circuits, 8th Edition, Oxford University Press, 2019.
e Jacob Baker, CMOS Circuit Design, Layout, and Simulation, 3rd Edition, Institute of Electrical and
Electronics Engineers, 2010.

Laboratory

PN Junction diode characteristics: Forward bias and Reverse bias.
Zener diode characteristics and voltage regulator.

Clipper, Clamping and doubler circuits.

Halfwave and Full wave Rectifiers with and without filter.
Design the transistor circuit as Switch.

Transistor CB, CC, CE characteristics (Input and Output).
Frequency response of Amplifiers.
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Code Course Title Pre-req | Cr. Ct. Hr. Assessment
Hrs.
ELE . ELE Lec. Lab Tut Sum | SA MT PE/OE | Final
214 Electronic Circuits Il 213 3 2 1 2 5 10 30 20 40

Course
Content

This course will enable the students to learn about the use of transistors in analog circuits like BJT
differential amplifiers, MOS differential amplifiers, multistage amplifier, DC and AC analysis of
multistage amplifiers, current sources and sinks, current mirrors, voltage and current references,
feedback amplifiers, and the frequency response of amplifier circuits. Circuit performance is predicted
by means of both hand calculations and computer simulations.

e Sedra/ Smith, Microelectronic Circuits, 7th Edition, Oxford University Press, 2015.

g e Jacob Baker, CMOS Circuit Design, Layout, and Simulation, 3rd Edition, Institute of Electrical and
o Electronics Engineers, 2010.
&£ | e James M. Fiore, Operational Amplifiers & Linear Integrated Circuits: Theory and Application / 3E,
s West Group, Version 3.2.1, 20 February 2020.
e Design and test operational amplifier application, Inverting amplifier, non-inverting, summer,
voltage follower, integrator, and differentiator.
> | o Plot the frequency response of two stage RC coupled amplifier and calculate the bandwidth and
= compare it with single stage amplifier.
g e Design and test using operational amplifiers for performance zero crossing detector, Schmitt trigger
) for different hysteresis values.
e Design and test using operational amplifiers for performance of full wave precision rectifier.
e Current Sources and Voltage Source.
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE I BES Lec. Lab Tut Sum | SA MT PE/OE | Final
216 Electromagnetic Field 113 3 2 0 2 4 30 30 : 20

Course
Content

Review of vector analysis. Repetition of the electrostatic and magnetostatic fields, including the
polarization field in dielectrics and the magnetization field in magnetizable media. Potential theory with
applications in electrostatics, magnetostatics and stationary current distributions. Induction law and
displacement current. Transformation of the electromagnetic field. Maxwells equations. Pointing
theorem

References

e Engineering electromagnetics by William Hyat, McGraw-Hill Education; 8th edition
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE - . . ELE Lec. | Lab | Tut Sum | SA MT | PE/OE | Final
218 Dlgltal Slgnal ProceSS|ng 211 3 2 1 2 5 10 30 20 40

Introduces the fundamental theoretical concepts of digital signal processing. It covers quick review on
discrete-time signals and systems, LTI systems, Z-Transform, digital filter design, filter realization, and
frequency domain analysis using discrete and fast Fourier transforms.

¢ | o« Fundamentals of digital signal processing, Lonnie C. Ludeman, Wiley 1986.
§ o Digital Signal Processing: Principles, Algorithms and Applications, J. Proakis, D. Manolakis,
S Prentice-Hall, 2006 (4-th edition)
&
o | Generation of common discrete-time signals using MATLAB.
S |° Evaluation of impulse response and frequency response of LTI system with different ROC's.
g o Digital filter design using MATLAB.
2 | o Evaluation of DFT and FFT algorithms without using inherent MATLAB functions and compare
- algorithm complexity.
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
BES111 Lec. Lab Tut | Sum SA MT | PE/OE | Final
Control Theory 3 5 1 5 4 10 30 20 40

Transfer function - Block diagrams - Signal-flow graphs - State diagram. Mathematical modeling of
physical systems - DC motors - linearization of nonlinear systems. State-variable analysis: Matrix
representation of state equations, state-transition matrix - state-transition equation - relationship
between state equations and transfer functions - characteristic equation Stability of linear control
systems: methods of determining stability - Time-domain analysis of control systems - Transient and
steady state response analysis - Root locus plots - Bode Diagrams - Polar plots and frequency
response analysis

References | Course Content gﬂ
m

e Nise, N.S., “Control Systems Engineering”, 8" Edition, Wiley, 2019
e Katsuhiko, Ogata, “Modern Control Engineering”, 5™ Edition, Pearson, 2009.

Laboratory

MATLAB SIMULINK Programming LAB 1:
o Differential Equation representation by SIMULINK

e Time Response of Transfer Function to different inputs
e State space representation in MATLAB

e Root Locus Plots - Bode Plots

e Frequency Response
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Code Course Title Pre- Cr. Ct. Hr. Assessment
req Hrs.
Modern Control ELE 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
ELE232 1 gy stems 231 2 | 2 | 1 | 5 [10 [30 |20 |40

PID controller design and tuning (Ziegler and Nichols and other advanced techniques). Nyquist
stability criterion. State space modeling. Controllability and Observability. State feedback
controller and observer design. Application of state-space method to the analysis and synthesis
of feedback control systems. Pole Placement Using State Feedback. linear control systems with
time delays — data control systems: Pl — PID — Phase-Lead — Phase-Lag, Lead-Lag (Lag-Lead) —
PID controller design using amplitude optimization methods. Case studies applied to Inverted
Pendulum and Magnetic levitation using MATLAB.

References | e  Dorf, Richard C., and Robert H. Bishop, “Modern Control Systems”, 13™ Edition, Pearson,
2016.

Katsuhiko, Ogata. “Modern Control Engineering” 5" Edition, Pearson, 2009.

Course Content

o Time response for transfer function including P, PI, PD and PID Controllers

g‘ o Lag-Lead compensators and overall system time and frequency response
g o State space representation for different systems (Benchmark-inverted pendulum, ball-beam system)
'cjs o State feedback controller and observer design and Pole Placement techniques applications using
MATLAB
Code Course Title Pre-req | Cr. Ct. Hr. Assessment
Hrs.

ELE Computer Architecture ELE 3 Lec. | Lab | Tut | Sum | SA MT | PE/O Final
241 142 E

2 2 1 5 10 | 30 20 40

Basics of Computer Architecture, Computer arithmetic: Fixed-point arithmetic operations, Floating-
point Arithmetic Operations, multiplication techniques, Instruction Set Architecture: introduction to
ISA, Instruction formats- Instruction types and addressing modes, instruction cycle, Assembly
language programming, Single cycle Data path design, RISC and CISC architecture.

e Linda Null, “Essentials of Computer Organization and Architecture”, 5™ Edition, Jones & Bartlett
Learning, 2018.

Course
Content

(%2}

% e David A. Patterson and John L. Hennessy, “Computer Organization and Design MIPS Edition: The

:G__J Hardware/Software Interface”, 5" Edition, Morgan Kaufmann, 2013.

& e William Stallings, “Computer Organization and Architecture”, 11™ Edition, Pearson, 2018M.
Morris R. Mano, “Computer System Architecture”, 3rd edition, Prentice-Hall of India, 2003.

> e Processor simulators

£ o Design single cycle or multi-cycle data path processor using VHDL

% e Assembly Programming

—
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Code Course Title Pre-req | Cr. Ct. Hr. Assessment
Hrs.
ELE Computer Organization ELE 3 Lec. | Lab | Tut | Sum | SA | MT | PE/O | Final
242 241 E
2 2 1 5 |10 [30 |20 40
Performance analysis - Building single cycle Datapath processor - Pipelining: examples of some
o = | Pipeline in modern processors, pipeline hazards (Structure, data, and control hazards) - Techniques to
c . . . .
Z 2 handle hazards, performance improvement with pipelines and effect of hazards on the performance. -
8 § Superscalar and VLIW processors - Memory Hierarchy Design: A Top-Level View, Cache Memory,

Main Memory. - Input/Output organization - Classification of models, Flynn’s taxonomy of machine
models (SISD, SIMD, MISD, MIMD). - Cache Coherency

References

e Linda Null, “Essentials of Computer Organization and Architecture”, 5™ Edition, Jones & Bartlett
Learning, 2018.

e David A. Patterson and John L. Hennessy, “Computer Organization and Design MIPS Edition: The
Hardware/Software Interface”, 5t Edition, Morgan Kaufmann, 2013.

e William Stallings, “Computer Organization and Architecture”, 11™ Edition, Pearson, 2018.

e John L. Hennessy and David A. Patterson, “Computer Architecture: A Quantitative Approach” 5™
Edition, Morgan Koffman, 2011

Laboratory

o Design processor Datapath and control
o Design pipelined processor using VHDL
e Pipelined processor simulator

Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.

Algorithms Analysis and BES 114, 3 Lec. | Lab | Tut | Sum | SA | MT | PE/O | Final
Design ELE 144 E

2 2 1 5 10 | 30 20 40

Course

Algorithms Design and analysis- examples - Techniques for designing efficient algorithms - analysis
of complexity - Decrease and conquer - Divide-and Conquer paradigm - Greedy Algorithms - Branch-
and-bound - Dynamic Programming - Fundamentals of parallel algorithms - Scheduling Algorithms -
Applications (approximate string matching, data compression, computational geometry) - NP-Hard
and NP complete problems, Introduction to approximation algorithms.

References

e Douglas R. Stinson, “Techniques for Designing and Analyzing Algorithms”, Routledge, 2021, ISBN-
13: 978-0367228897

e T.Cormen, C.E. Leiserson, R. Rivest, "Introduction to Algorithms" 3rd Edition, MIT Press, 2009

e Anany Levitin, "Introduction to the Design and Analysis of Algorithms" 3rd Edition, Pearson, 2011

e R.Sedgweck, K. Wayne, "Algorithms" 4th Edition, Addison-Wesley Professional, 2011

Laboratory

Laboratory experiments will be set based on the course topics. It includes programming problems for
practicing, designing, and comparing different algorithm design paradigms.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 244 Operating Systems ELE 3 lec. | Lab | Tut | Sum | SA MT | PE/OE | Final
241 2 1 1 4 10 | 30 20 |40
Introduction to Operating Systems, Operating System Structure, Process: Operation, structure, and
Q g Management - CPU Scheduling: Context Switching, Algorithms - Process Synchronization:
’g ‘g hardware, Semaphore — Deadlock - Memory Management: address binding, logical and physical
ONE} address, swapping, Paging and Virtual Memory — Storage: files, file systems. — OS interfaces —
LINUX, Android, 10S.
" e Abraham Silberschatz Peter B. Galvin and Greg Gagne, “Operating System Concepts”,10™
8 Edition, Wiley, 2018.
% e Andrew S. Tanenbaum and Herbert Bros, “Modern Operating Systems”, 4th Edition, Pearson,
o 2016.
> e Working with Linux, Shell script, System calls, Scheduling algorithms, Producer consumer
% problems, System Process, System Log
2
[5+
-
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE L. ELE 3 Lec. Lab Tut Sum SA MT | PE/OE | Final
245 Computer Applications 042 2 2 0 4 10 30 20 20

Computer Programming with MATLAB : Introduction to MATLAB — MATLAB Desktop tools -Data
Representation in MATLAB - M files - Control Statements — Loops - Functions ( Rules for writing
MATLAB functions, function arguments, MATLAB function and Debugging ) - Importing and
exporting Data - Getting Help - MATLAB and algebra : Vectors and Matrices (operations and
functions ) - Solving Linear Equations — Polynomials - Differential Equations - MATLAB Graphic:
Two-Dimensional Plots -Three-dimensional plots - MATLAB GUI - MATLAB Simulink.

e Holly Moore, “MATLAB for Engineers”, 3rdEdition, Salt Lake Community College, 2011, ISBN-13:

978-0-13-210325-1

(%2}
% e Amos Gilate, “MATLAB: An Introduction with Applications”, SthEdition, John Wiley &Sons, Ic., 2015.
R ISBN 978-1-118-62986-4 (paper)
& e “SIMULINK Dynamic System Simulation for MATLAB”, Version 4, COPYRIGHT 1990 - 1999 by The
MathWorks, Inc.
Problem solving labs to apply explained topics in each lecture including:
¢ Input to a Script File, Output Commands
e The Save and Load Commands, Importing and Exporting Data
¢ Relational and Logical Operators, Conditional Statements.
o Loops: for-end loops, and while-end loops
g‘ o User-Defined Functions and Function Files: Creating a Function File, Structure of a Function File.
g o Local And Global Variables. Saving A Function File. Using A User-Defined Function
ﬁ ¢ Controlling the Simulation, Simulation Time, Solver Parameters, Solving Differential Equations.

¢ Plotting in two dimension and three dimensions.

e Modeling Equations in MATLAB Simulink. Simplification of Simulink Systems. The Function
Block. Construction of Subsystems in Simulation. Link M file with Simulink file. Interface GUI with
Simulink.

* Project: At the end of the course, the student must provide a project emphasizing the course content.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
Computer Network 3 Lec. Lab Tut | Sum | SA MT PE/OE | Final
2 2 1 5 |10 |30 20 40

Network applications, hardware, software, reference models: OSI and TCP/IP reference model - Internet
Control Message Protocol - Address Resolution Protocol - Describe switching concepts ( MAC learning
, Frame switching, Frame flooding, MAC address table ) - The difference between the router, switch

and the rest of the linking devices - Network Device Domains (Collision, Broadcast Domains) - IPv4
Addressing - Subnetting - Variable length subnet mask - Route summarization - Router components -
Router Configuration - Remote Access Telnet - Dynamic Host Configuration Protocol Operation -
Configuring a Router as a DHCP Server - DHCP Relay Agent.

e AS.Tanenbaum, “Computer Networks”, 6™ Edition, Pearson Education, 2021.

e James F. Kurose, Keith W. Ross, "Computer Networking a Top-Down Approach", Pearson,

8thedition, 2021, ISBN-13: 978-0-13-285620-1

Peter L Dordal, "An Introduction to Computer Networks", 2020 available in:

https://intronetworks.cs.luc.edu/current2/html/

e "CCNA-200-301-Official-Cert-Guide - volume 1 and 2", WENDELL ODOM, 2020, ISBN-10: 0-13-
579273-8, Published by: Cisco Press

e Network cables (How to prepare a UTP cable and testing a UTP cable using RJ45/RJ11 Cable
Tester)

o |P Addresses, Network Communications and Share Files between Two Computers Using LAN
Cable

e Viewing the Switch MAC Address Table

e ldentifying IPv4 Addresses

¢ Configuring Basic Router Settings

e Router configuration on real cisco devices

e Designing and Implementing a Sub netted IPv4 Addressing Scheme

e Design and Implement a VLSM Addressing Scheme

e Configuring DHCP service on a generic server in Packet Tracer

e Configure real Cisco router as DHCP server

Course Content N p
o m

References
[ ]

Laboratory
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs
ELE 254 Al and advanced ELE 144, BES | 3 Lec. [Lab | Tut | Sum | SA | MT | PE/OE | Final
algorithms 111 2 2 1 5 10 |30 |20 40

Course
Content

Introduction to decision theory, artificial intelligence, heuristic search, uncertain reasoning,
classification, and machine learning. Acquisition and representation of clinical expertise in
the computer. Example applications of using Al in medical diagnosis.

o Artificial Intelligence: A Modern Approach (3rdedition) by Stuart Russell and Peter Norvig, a.k.a
AIMA(3e)

e Introduction to Artificial Intelligence, Shinji Araya, KYORITSU SHUPPAN, ISBN4-320-12116-

% 3 (in Japanese)
§ o New Artificial Intelligence (Fundamental), Takashi Maeda and Fumio Aoki, Ohmsha, ISBN4-
O 274-13179 (in Japanese)
x o New Artificial Intelligence (Advanced), Takashi Maeda and Fumio Aoki, Ohmsha, ISBN4-274-
13198-X (in Japanese)
o Artificial Intelligence: a modern approach, S. Russell and P. Norvig, Prentice Hall, ISBNO-13-
080302-2
> e Introduction to Python, Searching problem, CSPs Problem, Game Trees, Markov Decision
£ process, Reinforcement learning, Probability model, Bayes’ Net, Decision Diagrams, ML:
_‘% Perceptron’s
-
Cr. Ct. Hr. Assessment
e SRl FE{ES) Hrs. | Lec. Lab. | Tut. | Sum | St. Act. | Mids | Exp. | Final
ELE Anatomy and
255 Physiology 2 2 0 0 2 30 30 - 40
% Application of statics to the musculoskeletal system: Systems in equilibrium, joints, muscle forces, joint
§ reaction forces, indeterminate problems. Application of dynamics to study human motion: Linear and
= angular kinematics, linear and angular kinetics, impulse and momentum, work, and energy. Strength of
®) materials: stress and strain, elastic and viscoelastic materials, linear and nonlinear constitutive equations.
& Material properties of biological tissues: bone, muscle, cartilage, tendons, and ligaments. Assessment of
= failure of bone under different loading conditions. Selected advanced topics: prosthetics design, total hip
O | joint replacement.
Science of Yoga: Understand the Anatomy and Physiology to Perfect Your Practice
Dorling Kindersley
§ DK, Ann Swanson, 2019
=
[<b]
E Anatomy & Physiology: The Unity of Form and Function
o McGraw-Hill Science/Engineering/Math

Kenneth Saladin, 2003
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Code Course Name Pre- | Cr. Ct. Hr. Ass_essment .
reg. | Hrs. [ Lec. Lab. | Tut. | Sum | St. Act. | Mids | Exp. | Final
Introduction to ELE
ELE 256 Biomedical 142 3 2 0 2 4 10 30 20 40
Engineering

CourseCo
ntents

Analog signals, Digital signals, Analog to digital conversion, low power consuming circuits digital
signal processing, biological instrumentation, and biomedical applications.

References

John Enderle, Joseph Bronzino, 2011, Introduction to Biomedical Engineering, 3rd Edition, Academic
Press

Street, Laurence J, 2011, Introduction to Biomedical Engineering Technology, Second EditionCRC
Press

Code Course Name Pre-re e Ge ol Assessment
9 | Hrs. | Lec [ Lab | Tut | Sum | SA | MT | PE/OE | Final
ELE 271 | Electrical Power System | ELE112 | 3 2 0 2 4 |30 30 0 40

Course
Contents

Representation of power systems, Generating stations, Parameters of transmission lines: series impedance,
inductance and electrical capacitance, Electrical design of transmission lines, Models of transmission
lines, Analysis of short, medium and long transmission lines, Performance of transmission lines,
Mechanical design, Overhead transmission lines insulators, Corona, Distribution systems-general, DC
distribution, AC distribution, underground cables.

§ * Stevenson, W. D., Elements of Power System Analysis, McGraw Hill, 1995.
= » Mehta, V. K. and Mehta, R., Principles of Power System, AMIE and Other Engineering Examinations.
R S. Chand Publishing, 2005.
x * Glover, J. D., Sarma, M. S., &Overbye, T., Power system analysis &design,Cengage Learning, 2012.
Cr. Ct. Hr. Assessment
Code Course Name Pre-red. | trs. [Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final
ELE 272 Electrical Power ELE271 | 3 | 2 | 0 | 2| 4 |30 30 0 2
System Il

Course
Contents

Power factor improvement, Essential features of switchgear, Basic elements of switchgear, substations
and circuit breakers, Voltage control in AC power systems, Transients and dynamics of over voltages in
high-voltage systems, DC power transmission systems, Introduction to FACTS, Introduction to power
system planning.

References

* Stevenson, W.D., Elements of Power System Analysis, McGraw Hill, 1995.

* Mehta, V. K. and Mehta, R., Principles of Power System, AMIE and Other Engineering Examinations.
S. Chand Publishing, 2005.

* Glover, J. D.; Sarma, M. S., and Overbye, T., Power system analysis and design, SI version. Cengage
Learning, 2012.
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Cr. Ct. Hr. Assessment
Lok Course Name | Pre-req. | o "ec [ Lab | Tut| Sum | SA | MT | PE/OE | Final
ELE 273 Power Electronics | | ELE 213 | 3 2 1 2 5 10 | 30 20 40

Introduction of power electronics devices- circuits, and applications- Power semiconductors:
types, construction and performance of switching states of Power Diodes, Power Transistors
and Thyristors- Characteristics, ratings, and types of power diodes, power transistors, and
Thyristors- Protection of power semiconductors switches and their circuits against temperature
rise, over current and over voltage - Uncontrolled and controlled rectifier: operation,
performance analysis and Design - Design of output Voltage with LC Filter- Dual ,series and
parallel controlled rectifier -Thyristors commutation- Firing and drive circuit.

* Bose, B.K., Power Electronics and AC Drives, Prentice Hall, 1986

* Mohan, N., Undeland, T.M. and Robbines, W.P., Power Electronics: Converters,Applications
and Design, John Wiley and Sons Inc., 1990

* Rashid, M.H., Power Electronics, Circuits, Devices And Applications, Prentice Hall, 1995.
Characteristics of the switching devices (diode, thyristor, BJT, IGBT,)

Single phase half wave uncontrolled and controlled rectifiers with different loads (resistive,
Laboratory | inductive, battery,..)

Single phase full wave uncontrolled and controlled rectifiers with different loads (resistive,
inductive, battery ,..)

References| Course Contents

Cr. Ct. Hr. Assessment
Code Course Name Pre-ed. | prs. [Lec | Lab | Tut| Sum | SA | MT | PE/OE | Final
ELE 274 Power Electronics |1 ELE273 | 3 2 1|2 5 |10 | 30 20 40
DC-AC inverters: operation, performance analysis and design- harmonic Reductions- AC Voltage
Course ) . ; : .
Contents Contrqllers. operation, perforrr_]ance anal_y5|s and design- DC-DC converters (_DC choppers):
operation, performance analysis and design. Update of power electronic circuit and system.
3 *Bose, B.K., Power Electronics and AC Drives, Prentice Hall, 1986
S *Mohan, N., Undeland, T.M. and Robbines, W.P., Power Electronics: Converters,Applications and
% Design, John Wiley and Sons Inc., 1990
@ *Rashid, M.H., Power Electronics, Circuits, Devices And Applications, Prentice Hall, 1995.

Single phase inverter with different loads (resistive, inductive)

Three- phase square wave inverter (120°- 180°) with different loads (resistive, inductive)
Laboratory | DC chopper (buck)

Boost (DC chopper)

Single phase AC voltage controller with different loads (resistive, inductive)
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 276 Electric ELE 3 Lec. Lab Tut Sum | SA MT PE/OE | Final

Machines 179 2 2 1 5 10 30 20 40

Magnetics, electromagnetic forces, generated voltage, and energy conversion - Motor action, and
generator action - Transformer principles, construction, transformer action, ideal transformer,
equivalent impedance of transformer, voltage regulation, per-unit impedance of transformer,
transformer losses and efficiency. Transformer polarity and standard markings, transformer
nameplates, autotransformers. Overview on Generation, Transmission and Distribution of
Electrical Energy. Principles of DC machines, armature winding, developed torque. Principles of
three phase induction motors - Synchronous Motors - Principles of DC machines.

References | e  Charles I. Hubert, “Electric Machines Theory, Operating Applications, and Control”, 2" Edition,

Pearson 2020, ISBN-13: 978-0130612106.
e Sen, P.C., “Principles of Electrical Machines and Power Electronics”,3" edition, Wiley, 2013

Course Content

e Experiments on magnetics and electromagnetic forces and generated voltage
e Transformer Polarity Experiment, Loading and Unloading Exp.

e Voltage Regulation Exp.

e Open-Circuit Test and Short-Circuit Test Exp.

> e Instrument Transformers
% e Armature Control of DC Machines
_§ e Field Control of DC Machines.
S8 e Measure voltage, current and frequency of .M. at starting and running.
e Measuring of synchronous speed, rotor speed, and slip of I.M.
e Speed reversing of .M.
e |.M. Starting Methods
e Speed Control of I.M.
Cr. Ct. Hr. Assessment
Code Course Name Pre-red. | pyrs. [Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final
ELE 277 Electrical Machine | ELE112 | 3 2 1 2 5 | 10| 30 20 40
g Magnetics, Electromagnetic Forces, Generated Voltage, and Energy Conversion; Motor Action, and
5 Generator Action. Single-Phase Transformer Principles, construction, Transformer Action, Ideal
g Transformer, Equivalent Impedance of Transformer, VVoltage Regulation, Per-Unit Impedance of
& Transformer, Transformer Losses and Efficiency. and Determination of Transformer Parameters.
§ Transformer Polarity and Standerd Terminal Markings, Transformer Nameplates, Autotransformers.

References | ¢ Say, M.G., Theory and Performance of ac Machines- Third Edition, Pitman.

» Some Experiments Belongs to Magnetcs and Electromagnetc Forces and generated Voltage
* Transformer Polarity Experiment

* Transformer Loading and Unloading Exp.

* Voltage Regulation Exp.

* Open-Circuit Test and Short-Circuit Test Exp.

* Parallel Operation of Transformers

* Three-Phase connections of Single Phase Transformers

* Three-Phase Transformers

Laboratory
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Code

Ct. Hr. Assessment

Course Name Pre-req. | Cr. Hrs. | Le | La

c b Tut | Sum | SA | MT | PE/OE Final

ELE
278

Electrical Machine 11 IZI;YE 3 2 1 2 5 10 | 30 20 40

Course Contents

Principles of Three-Phase Induction Motors, Introduction, .M. Action, Reversal of Rotation, Construction,
Synchronous Speed, Slip and its effect on Rotor frequency, and Voltage, Equivalent Circuit of an .M., Air Gap power,
Mechanical Power and Developed Torque, Torque-Speed Characteristics, Losses, Efficiency and Power Factor,
Classification, Equivalent Circuits of I.M., Performance, Applications, and Operations of Induction Machines,
Squirrel-cage I.M. NEMA design, NEMA Tables, Wound-Rotor .M., Motor Nameplate Data, per-Unit values of .M.
Parameters, Determination of I.M. Parameters, Induction Generators, 1.G., .M. Starting. Synchronous Motors, S.M.,
Introduction, construction, Types; (Cylindrical and Sailent Poles); Starting of S.M., Shaft Load, Power Angle and
Developed Torque, Counter-EMF and Armature Reaction Voltage, Equivalent Circuit and Phasor Diagram of S.M.,
Power Equation (Magnet Power), V-Curves, S.M. losses and Efficiency, Sailent-Pole S.M., pull-In Torque, Speed
Control of S.M. Synchronous Generators (Alternators), Introduction, Motor to Generator Transition, S.G. Power
Equation, paralleling of S.G., Motoring of Alternators, Safe Shutdown of AC Generators in Parallel with other
Machines, Accidental Loss of Field Excitation, Per-Unit VValues of S.M. Parameters, VVoltage-Regulations,
Determination of S.M. Parameters, Losses and Efficiency, and Some Applications.

References

*Say, M.G., Theory and Performance of ac Machines- Third Edition, Pitman.

*Sen, P.C., Introduction to Electrical Machines and Power Electronics - First edition, Pitman

*Lecture Notes

*Fitzgerald, A.E.; Kingsley, C. and Umans, S.D., Electric Machinery - Fifth edition, McGraw Hill Co
*Charles 1. Hubert , Electric machines Theory, Operation, Applications, Adjustment, and Control-Second
Edition,2002

Laboratory

*Some Exps. To measue Voltage, Current and frequency of Wound Rotor .M. at starting and Running.
*Measuring of Synchronous Speed,Rotor Speed, and Slip of .M.

*Speed reversing of .M.

*Determination of .M. Parameters (DC-Test, Blocked Rotor Test, and No-Load Test).

*[.M. Starting Methods

*Speed Control of .M.

*Starting of S.M.

*Reversing the Rotation of S.M.

*Determination of S.G. Parameters (DC-Test, Open-Circuit Test, Short-Circuit Test).

Code

Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs

ELE 301 Power Electronics ELE 234 3

Lec. Lab Tut Sum ST MT PE/OE | Final

2 2 0 4 15% | 20% | 15% | 50%

Course Content

Power semiconductor devices, diodes, thyristors, MOSFETS, and other insulated gate devices such as
the IGBT, MCT and the FCT. Static and switching characteristics, gate drive and protection
techniques. Drive circuit design and protection techniques. Power converter circuits Applications of
AC-DC, DC-DC, and DC-AC power converter circuits. Analyses of input and output waveforms of
these circuits, harmonic performance. A basic understanding of devices, circuit principles and
implications in input/output waveform quality. Application considerations for remote and un-
interruptible power supplies, and for computer systems, telecommunications, automobiles, traction and
other industrial processes; Utility interaction, harmonic distortion.

References e Adel S. Sedra and Kenneth C. Smith, “Microelectronic Circuits”, by Oxford University press.

Laboratory

e Characteristic of silicon-controlled rectifier

e Triggering of IGBT, MOSFET & Power Transistor
e Experimental study Bridge inverter using IGBT

e Experimental study Series Inverter using MOSFET

Used in Program | Mechatronics Engineering Program | Semester | 7
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Carrier and symbols synchronization in digital receiver.

Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 311 Digital ELE Lec. | Lab Tut Sum | SA MT PE/OE | Final
Communication 212 3 2 1 2 5 10 | 30 20 40
Systems
- Review Sampling Theory, Pulse Amplitude Modulation, Time-Division Multiplexing, Pulse-Position
I Modulation, Quantization Process, Pulse-Code Modulation, Noise Considerations in PCM systems,
S Delta Modulation, Differential Pulse-Code Modulation. Matched filter, Error Rate due to Noise,
g Intersymbol interference, Nyquest's Criterion for Distortionless Baseband Binary transmission,
2 Correlative-Level coding, Baseband M-ary PAM transmission, Taped-Delay line Equalization, Eye
S Pattern, Passband transmission model, Gram-Schmidt Orthogonaliztion procedure, Gemotric
interpretation of Signals, Response of Bank of Correlators to Noisy Input.
e Simon Haykin, Communication Systems, Wiley, 4th edition
References Lathi, Modern Digital and Analog Communication System, Oxford University Press, 5th edition
e Sampling of band-limited signal
- e Pulse Amplitude Modulation
S e Pulse Position Modulation
§ e Time-Division multiplexing
2 e Pulse Code Modulation
- e Delta Modulation
e Intersymbol Interference and Eye Pattern
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
Wireless ELE Lec. Lab Tut Sum | SA MT PE/OE | Final
ELE 312 Communication 311 3 2 1 2 5 10 | 30 20 40
Systems
Coherent Detection of Signals in Noise, Probability of Error, Correlation receiver, Detection of
- signals with unknown phase, Coherent Binary PSK, Coherent Binary FSK, Coherent QPSK,
§ Coherent Minimum Shift Keying, Noncoherent Orthogonal Modulation, Noncoherent FSK,
s Differential PSK, Comparison of Binary and Quaternary Modulation Schemes, M-ary Modulation
2 Techniques, Power Spectrum Density and Bandwidth Efficiency, Synchronization in Digital
2 receivers, Time Varying Channel Models, characteristics of Time varying Channel, Signal
8 transmission through frequency non-selective slow fading channel, Signal transmission through
frequency selective slow fading channel, signal transmission through fast fading channel, Diversity
transmission in wireless communication.
e Simon Haykin, Communication Systems, Wiley, 4th edition
References | o  Lathi, Modern Digital and Analog Communication System, Oxford University Press, 5th edition
e Binay PSK modulation.
e Binary FSK modulation.
> e Binary ASK modulation.
£ e QPSK modulation.
S e Differential PSK modulation.
< e Non-coherent FSK modulation.
[ )
[ )

Simulation of Fading Channel.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 313 . BES Lec. Lab Tut Sum | SA MT PE/OE | Final
Information Theory 211 2 2 1 1 4 10 30 20 20
Course Uncertainty, Information, and Entropy. Source coding theory. Data Compaction. Discrete memoryless
Content channels. Mutual information. Channel capacity. Channel Coding theory. Implications of the
information capacity theory. Rate distortion theory. Linear block Codes.
e Simon Haykin, Communication Systems, Wiley, 4th edition
References | 4 gpy Lin, Daniel Castello, Error Control Coding, Pearson, 2nd
e  Simulation of Huffman source encoder and decoder.
e  Simulation of Limpel-Ziv source encoder and decoder.
Laboratory | ¢  simulation of BPSK system with repetition code.
e Simulation of BPSK system with Hamming block code.
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 314 Digital Signal ELE 3 Lec. | Lab Tut Sum | SA MT PE/OE | Final
Processing | 211 2 1 2 S 10 | 30 20 40
Course Introduces the fundamental theoretical concepts of digital signal processing. It covers quick review on
Content discrete-time signals and systems, LTI systems, Z-Transform, digital filter design, filter realization, and
frequency domain analysis using discrete and fast Fourier transforms.
¢ Fundamentals of digital signal processing, Lonnie C. Ludeman, Wiley 1986.
References | ® Digital Signal Processing: Principles, Algorithms and Applications, J. Proakis, D. Manolakis,
Prentice-Hall, 2006 (4-th edition)
. e Generation of common discrete-time signals using MATLAB.
S e Evaluation of impulse response and frequency response of LTI system with different ROC's.
g e Digital filter design using MATLAB.
= e Evaluation of DFT and FFT algorithms without using inherent MATLAB functions and compare
G5 g g p
- algorithm complexity.
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 315 T ission Li ELE 3 Lec. | Lab | Tut Sum | SA MT | PE/OE | Final
ransmission Lines 216 2 1 2 5 10 30 20 40

Course
Content

Understanding of RF microwaves transmission line theory. Uniform Plane Wave propagated in several
medias and power consideration. Reflection of uniform plane waves at normal incident and standing
wave ratio phenomena. Infinite and terminated transmission line. Phase and group velocity. Impedance
matching. Graphical Methods (Smith Chart). Microstrip line and Waveguides.

References

Engineering Electromagnetics, William Hayt, 6th edition.
Elements of Power System Analysis, Fourth Edition, William D. Stevenson, Jr., McGraw-Hill Book
Company, 1982, Chapter 5.

Laboratory

Steady-state performance characteristics of power transmission lines.

Open, short, and matched loaded transmission line.

Measurements under Transient Conditions (Characteristic Impedance & Velocity of Propagation.
Microstrip line transmission line.

Matching circuits.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Antenna Theory and ELE 3 Lec. | Lab | Tut Sum | SA MT | PE/OE | Final
316 Wave Propagation | 315 2 1 2 5 10 | 30 20 40

Theory of radiation, fundamental antenna parameters and concepts. Influence of earth on antenna radiation
pattern and impedance. Radiation from several types of wire antennas like dipoles and loop antennas.
Antenna matching from lumped elements and baluns. Antenna arrays and the general array formula.

e Antenna Theory, Wiley, 3th edition, C. Balanis

References | o Antenna Theory and Design, Wiley,2nd Edition, Warren L. Stutzman, Gary A. Thiele.
e Radiation Pattern of a A/2 Dipole at 1 GHz.
> o Half Wave Folded Dipole Antennas and Impedance Balun Transformation.
= e Loop Antennas.
g e Circular Polarization and Helical Antennas.
S e Vertical dipole mounted on Metallic Printed Strip Disk.
e Antenna polarization.
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE L . ELE Lec. | Lab | Tut Sum | SA MT | PE/OE | Final
317 Electronic Circuit DeSlgn 214 3 2 1 2 5 10 30 20 40

Course
Content

This course cover power amplifiers (Class A, Class B, Class A-B and C amplifiers), Passive filters (low-pass, high-

p
h

a

ass, band-pass and band-reject). Passive filters frequency response characteristics. Active filters, Design and analyze
igher order active filters. active filters frequency response characteristics. Oscillators, Different oscillator circuits RC
nd LC- phase shift, Wien’s bridge, Hartley, Colpitts, and crystal oscillator. Relaxation oscillator. VCO. Phase locked

loop. switched-capacitor circuits. Circuit performance is predicted by means of both hand calculations and computer

simulations.
o~ e Sedra/ Smith, Microelectronic Circuits, 7th Edition, Oxford University Press, 2015.
S] e Jacob Baker, CMOS Circuit Design, Layout, and Simulation, 3rd Edition, Institute of Electrical and Electronics
o Engineers, 2010.
% e Peter D. Hiscocks, Analog Circuit Design, 2nd Edition, Department of Electrical and Computer Engineering
o Ryerson University, 2010.
- e Design and test the class A, B, class B complementary symmetry power amplifiers.
S e Design active filters: LPF, HPF, BPF and BRF.
g e Plot the frequency response curve of Hartley and Colpitts Oscillator.
< e Plot the frequency response curve of phase shift and Wein bridge Oscillator.
- [ )

Design passive filters: LPF, HPF, BPF and BRF.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Machine Learning ELE 243, 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
331 BES 211 2 2 1 5 10 30 20 40

- Supervised learning (generative/discriminative learning, parametric/ nonparametric learning, neural

5 networks, and support vector machines)-Unsupervised learning (clustering, dimensionality reduction,

5 kernel methods)- Learning theory (bias/variance tradeoffs - Reinforcement learning and adaptive control.
o

Course

e Ethem Alpaydin, “Introduction to Machine Learning”, 2" edition, MIT Press, 2009, ISBN-13: 978-
0262012430

e Theobald, Oliver, “Machine learning for absolute beginners”. 3" Edition, Scatterplot Press, 2020,
ISBN-13: 978-1520951409.

References

e Linear and Logistic Regression.

e Build and evaluate machine learning models for classification and regression.

Multi-class Classification and Neural Networks.

e Perform automatic hyperparameter tuning and feature selection to optimize model performance.
o K-Means Clustering and PCA.

Laboratory
[ )

Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Innovation Management 2 Lec. Lab Tut | Sum | SA MT PE/OE | Final
332 and Entrepreneurship 2 0 0 2 130 |30 |- 40
What is Innovation, Technological Innovation and Innovation Management? Invention, Creativity and
Innovation: What is the difference? Why innovation is necessary? What causes innovation to fail?
Sources and types of innovation; Diffusion of innovation S-curves and the best timing to introduce new
products / service. Introduction to Design Thinking Mindsets, and characteristics of good solutions
Problem selection and team creation Empathize Stage of Design Thinking Define Stage of Design
Thinking ldeation Stage of Design Thinking Prototyping Stage of Design Thinking Validation and
Testing Stage of Design Thinking and What is Next Steps? Entrepreneurship mindset and characteristic
of successful entrepreneur Difference between startup, Small Business. Business Model Canvas
Business Model Innovation. Pitching

e Alexander Osterwalder, Yves Pigneur, “Business model generation: A handbook for visionaries,

game changers, and challengers”, 1st edition, 2010, ISBN-13: 978-0470876411

e Eric Ries, “The Lean Startup: How Today's Entrepreneurs Use Continuous Innovation to Create
Radically Successful Businesses™, 1st edition, 2011, ISBN-13: 978-0307887894

e https://designthinking.ideo.com/

Course Content

References
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Digital Control ELE 211, 3 Lec. Lab Tut Sum SA | MT PE/OE | Final
333 ELE 232 2 1 1 4 10 | 30 20 40
= Introduction to digital control, Discrete time systems, Modeling of digital controls systems, Stability of
g 8 digital control systems, Digital control systems design, State space representation of digital control
8 § systems, Properties of discrete state-space models, State feedback digital control, Proportional, derivative,
and integral control, Introduction to optimal digital control, Practical issues.
References | ¢ ], Sami Fadali, Antonio Visioli, “Digital Control Engineering: Analysis and Design”, 3"™Edition,
Academic Press,2019, ISBN-13: 978-0128144336
Using MATLAB Program:
o Explores the process of digital control representation in MATLAB, followed by a review of Z-
- transforms.
S o Demonstrates state-space representations and the construction of transfer functions and their
g corresponding discrete equivalents
= o Explores steady-state and transient response analysis using root locus, as well as frequency response
- plots and digital controller design using bode plots
o Employs test cases and real-life examples to provide students with hands-on experience suitable for
the industry
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Industrial Automation ELE 3 Lec. |[Lab | Tut | Sum | SA MT | PE/OE | Final
335 Systems 232 2 2 1 5 10 30 20 40

Course
Content

Automation versus mechanization - Programmable controller at the heart of the automated system - Study

of different software package used in industrial field - Ladder diagram programming language: (bit logic,
counter, timer, special functions, analog input and analog output), Sequential Function Charts (sequential
functions, alternative processes and exclusive processes,) - Functional blocks diagram (PLC software and

common applications) - Statement list - Structured Text- Supervisory control and data acquisition-
Distributed Control Systems (DCS) and SCADA Applications

References

Hugh Jack, “Automating Manufacturing Systems with PLCs”, 7" Edition, Lulu.com, 2009.

W. Bolton, 'Programmable Logic Controllers', 6™ Edition, Newnes, 2015.

Dag H. Hanssen,” Programmable logic controllers a Practical approach to IEC 61131-3 Using CoDeSys”,
Wiley, 2015.

Laboratory

Classical Control Lab

PLC Bit Logic lab.

Timer and Counter lab
Function Block Diagram (FBD)
HMI/SCADA lab.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Microprocessor Based ELE 3 Lec. | Lab Tut Sum | SA MT PE/OE | Final
341 Systems 242 2 1 2 5 10 | 30 20 40
Microprocessor-based digital system basic architecture.; Microprocessor basic architecture. Intel 8x86
e Programming Model.; 80x86 family as a particular case.; Internal registers and 80x86 architecture.;
2 Memory access and organization.; Addressing modes. Directives and operators of the 80x86 assembler.;
8 Assembly program structure. Assembly Instructions: data transfer, arithmetic and logic operations, control,
3 interruptions, etc.; PC Memory Map.; Interruptions: mechanism and interruption vectors.; Input/output
3 programming techniques (1/O). (Pulling, Interruptions, DMA); Management and programming of 80x86
O interruptions: the 8259A programmable controller.; PC hardware resources programming (Keyboard,
Timer, Real-Time Clock (RTC)).
@ e Giuliano Donzellini, Andrea Mattia Garavagno, Luca Oneto, “Introduction to Microprocessor-Based
% Systems Design”, Springer, 2021, ISBN-13: 978-3030873431.
o o Barry B. Brey- “The Intel microprocessors 8086, 8088, 80186, 80188, 80286, 80386, 80486, The
& Architecture, Programming, and Interfacing”, 8" Edition-Prentice Hall,2008.
e Addressing modes
> e Arithmetic operations
g e Logic Operations
’_g e Memory and data transfer
S e Interrupts
e |0 mapping
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 342 Embedded ELE 141 3 Lec. | Lab | Tut | Sum | SA MT PE/OE | Final
Systems 2 2 0 4 110 30 20 40

Introduction to Embedded systems, Basic Hardware foundations, - architecture of computer-controlled
real time control system - Real time interfacing - 10 types, Delays, Driving DC loads, Driving AC
loads, adding structure to your code, meeting real time constraints, Creating an Embedded OS, Multi-
State systems and function sequences, Using Serial interfaces (RS-232, 12C and SPI), ADC and DAC
interfaces (PWM), Multi-Processor Arch., Different Case studies

Course
Content

References | e M.J. Pont, “Patterns for Time-Triggered Embedded Systems: Building Reliable Applications with
the 8051 Family of Microcontrollers”,Addison-Wesley, 2001, ISBN 0201331381.

e Daniele Lacamera, “Embedded Systems Architecture: Explore architectural concepts, pragmatic
design patterns, and best practices to produce robust systems”, Packt Publishing, 2018.

e Xiaocong Fan, “Real-Time Embedded Systems: Design Principles and Engineering Practices”,
Newnes, 2015.

¢ Reading Keypad

e 7-Segment display

Real Time clock

e Serial Interface

e ADC and DAC interfaces

Laboratory
[ )
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.

ELE Database Systems ELE 3 Lec. | Lab | Tut | Sum | SA MT | PE/OE Final
343 144 2 2 1 5 10 30 20 40
- Fundamental database concepts - data structures and operations - data modeling (ER - Relational) -
5 database system architecture - Functional dependencies and normal forms. - implementation techniques of
5] database management systems (index structures, concurrency control, recovery, and query processing) -
g data definition and data manipulation languages - query languages including Algebra and SQL -
£ management of semi structured and complex data - security and integrity; concurrency control, distributed
8 and NoSQL databases.

e Hector Garcia, J. Ullman, and J. Widom, "Database Systems: The Complete Book",2nd edition, Pearson
@ Prentice Hall, 2009, ISBN 978-0131873254.
§ e R. Elmasri, S.B. Navathe, "Fundamentals of Database Systems",7th Edition, Pearson, 2015, ISBN: 978-
R 0133970777
& e T. Connolly, C. Begg, "Database Systems: A Practical Approach to Design, Implementation, and

Management”, 6th Edition, Pearson 2014

- Project based laboratory, to design a database project, the lab work includes:
o] ¢ ER Modelling
g e Schema Designing, creating Tables
§ e Writing SQL Queries

Creating Reports

Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
Microcontroller 3 Lec. | Lab | Tut | Sum | SA MT PE/OE | Final
ELE 347 Embedded ELE 141 2 2 0 4 10 30 20 40
Systems
Introduction to Embedded systems, Basic Hardware foundations, - architecture of computer-controlled

w2 real time control system - Data Acquisition Systems (DAS) - examples of DAS cards and digital
22 signal processing chips (DSP)- Real time interfacing - 10 types, Delays, Driving DC loads, Driving
8 § AC loads, Adding structure to your code , Meeting real time constraints, Creating an Embedded OS,

Multi-State systems and function sequences, Using Serial interfaces(RS-232,12C and SPI), ADC and
DAC interfaces (PWM), Multi-Processor Arch., Different Case studies .

References | ¢  M.J. Pont, “Patterns for Time-Triggered Embedded Systems: Building Reliable Applications with

the 8051 Family of Microcontrollers”, ISBN 0201331381, Addison-Wesley, 2001

Laboratory |e « Reading K4eypad, 7-Segment display, Real Time clock, Serial Interface, ADC and DAC

interfaces
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Code Course Title Pre- | Cr. Ct. Hr. Assessment
reg. | Hrs. | Lec. Lab. Tut. Sum | St Act. | Mids | Exp. | Final
ELE 350 Biomechanics %525 3 | 2 2 1 5 10 30 | 20 | 40

Application of statics to the musculoskeletal system: Systems in equilibrium, joints, muscle forces,
joint reaction forces, indeterminate problems. Application of dynamics to study human motion: Linear
and angular kinematics, linear and angular kinetics, impulse and momentum, work, and energy.
Strength of materials: stress and strain, elastic and viscoelastic materials, linear and nonlinear
constitutive equations. Material properties of biological tissues: bone, muscle, cartilage, tendons, and
ligaments. Assessment of failure of bone under different loading conditions. Selected advanced topics:
prosthetics design, total hip joint replacement.

Course Contents

References | Susan Jean Hall, 8th edition, 2019, Basic biomechanics, McGraw-Hill Education

Anthropometry and Body Segment Parameters:
Motion Capture and Analysis:

Force and Torque Measurements:

Laboratory | Muscle Activity and Electromyography (EMG):
Ergonomic Assessment and Design:

Gait Analysis and Rehabilitation:
Computational Modeling in Biomechanics:

Code Course Title Pre- | Cr. Ct. Hr. Assessment
reg. | Hrs. | Lec. Lab. Tut. | Sum | St. Act. | Mids | Exp. | Final
ELE 351 Hospital . ELE 3 2 0 1 4 10 30 20 40
Instrumentation | 241

Hospital design basics, Hospital Planning, Hospital departments, Hospital department equipment lists,
Medical instrumentation pre installation requirements, critical technical specs of medical equipment

Course
Contents

References | John G. Webster “Medical Instrumentation Application and Design”, 4th Edition, 2009

Pre- Cr. Ct. Hr. Assessment
reg. Hrs. | Lec. | Lab. | Tut. | Sum | St. Act. | Mids | Exp. Final

Code Course Name

Rehabilitation
Engineering BES
and Assistive 022
Technology

ELE 352 3 2 2 1 5 10 30 | 20 40

Seminar in musculoskeletal rehabilitation: gait analysis, kinetic and kinematic measurement
systems. Design of orthotic and prosthetic devices, design of robotic rehabilitation devices,
functional electrical stimulation (FES), BCI for rehabilitation, evaluation of rehabilitation and
orthotic devices, neural engineering. Current research will be reviewed and discussed.

Course
Contents

References | Andrew Y. J. Szeto, “Assistive Technology and Rehabilitation Engineering”, 2014
Assistive Device Evaluation and Assessment:

Wheelchair and Seating Simulation:

Assistive Technology Prototyping:

Accessible Software and Web Design:

Sensory Aids and Assistive Devices:

Rehabilitation Engineering Design Project

Laboratory
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 353 Biomedical Modeling | ELE 211, 3 Le |Lab | Tut | Sum | SA | MT | PE/OE | Final

and Simulation BES 112 C.

2 2 1 5 10 | 30 20 40

Course
Content

Introduction to Modeling — Definitions — Types of Models — Purposes of Models — Modeling
Methodology — Mathematical Modeling — Parameter Estimation — Basic Model Forms

Basic Simulation Approaches - Handling Stepped and Event-based Time in Simulations

Discrete versus Continuous Modelling - Sources and Propagation of Error - Models of Population
Dynamics — Compartmental Modeling — Model from the Human Physiology — Models of Human
Movement —Application of Modeling and Simulation in Biomedical Fields.

References

o Kojic, Milos &Filipovic, Nenad&Stojanovic, Boban & Kaojic, Nikola. (2009). Computer
Modeling in Bioengineering: Theoretical Background, Examples and Software. Computer
Modeling in Bioengineering: Theoretical Background, Examples and Software. 1-446.
10.1002/9780470751763.

e Jensen, Christopher. (2009). Biological Modeling and Simulation: A Survey of Practical
Models, Algorithms, and Numerical Methods. Computational Molecular Biology . By Russell
Schwartz . Cambridge (Massachusetts) : MIT Press . $45.00. xii + 389 p.; ill.; index. 978-0-262-
19584-3 . 2008 .. The Quarterly Review of Biology. 84. 284-284. 10.1086/644661.

¢ Hill, Raymond. (2007). Discrete-Event Simulation: A First Course. Journal of Simulation. 1.
10.1057/palgrave.jos.4250012.

Laboratory

- Introduction to Matlap and Simulink , RNG algorithms, Statstical model “data analysis”
- DTMC/CTMC, Queueing Theory model, Montecarlo simulation, Output Analysis

Code

Pre- Cr. Ct. Hr. Assessment

Course Name req. [Hrs.| Lec. | Lab. | Tut. | Sum [ St. Act. | Mids | Exp. | Final

ELE 354

Cardiovascular BES
Biomechanics 022 3 2 2 1 5 10 30 | 20 40

Course
Contents

Review of relevant theories in Fluid Mechanics, followed by anatomy and physiology of the
cardiovascular system, including blood rheology and vessel tissue mechanics. Cardiovascular
anatomy using state-of-the-art Virtual Reality equipment. Modelling, analytical and experimental
methods applied to several parts of the cardiovascular system. Application of modelling
techniques to investigate correlations with disease.

References

Peter R. Hoskins, Patricia V. Lawford, Barry J. Doyle , “Cardiovascular Biomechanics”,
Springer International Publishing, 2017

Laboratory

Cardiovascular Anatomy and Physiology:

Hemodynamic Measurements:

Cardiovascular Imaging Techniques:

Cardiovascular Stress Testing:

Cardiovascular Tissue Mechanics:

Computational Modeling of Cardiovascular Biomechanics:
Cardiovascular Device Design and Evaluation
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Code Course Title Pre-req Cr. Ct. Hr. Assessment

Hrs.

ELE 355 Medical Imaging | 3 Lec. | Lab | Tut Sum | SA MT | PE/OE | Final

2 2 1 5 10 |30 20 40

Course Content

Computed Imaging: CT, PET, and SPECT — Magnetic Resonance Imaging. Radiation and Matter —
Absorption of Radiation in Ultraviolet and Visible Regions: Sources and Detectors — Visual Colorimeters —
Filter Photometers — Spectrophotometers — Spectrophotometry— Absorption of Radiation in Infrared Region:
Sources and Detectors — Infrared Spectrophotometers — Molecular Luminescence — Fluorescence and
Phosphorescence — Spectrofluorometry — Spectropolarimetry — Flame Photometery - Atomic Absorption -
Chromatography (HPLC & GC) — Water Purification - Balances — Centrifuges - Electrophorosis - Molecular
Biology Technique - Scattering of Radiation — Laser: Sources, and Applications in Chemistry and
Spectroscopy - Chromatography - Automation - Performance Evaluation - Calibration of Analytical
Instrumentation - Analytical Laboratory Skills - Practical Training in Clinical Sites.

References

- Jerry L. Prince, Jonathan, Medical Imaging Signals and Systems

- Bushberg, J. T., The essential physics of medical imaging, 2nd edition 2002, Philadelphia: Lippincott
Williams and Wilkins.

- Cho, Z-H., J. Jones, and M. Singh. Foundations of Medical Imaging.

- Cherry, S. R., Sorensen, J. A. and Phelps, M. E., Physics in nuclear medicine, 3rd edition 2003,
Philadelphia, PA: Saunders.

Laboratory - Introduction to Matlab

- Image filtration and noise analysis
- CT image reconstruction

Code

Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.

356

Medical Imaging Il ELE 3 Lec. Lab Tut Sum | SA MT PE/OE | Final

355 2 2 1 5 10 30 20 40

Course Content

Computed Imaging: CT, PET, and SPECT — Magnetic Resonance Imaging. Radiation and Matter — Absorption of
Radiation in Ultraviolet and Visible Regions: Sources and Detectors — Visual Colorimeters — Filter Photometers —
Spectrophotometers — Spectrophotometry— Absorption of Radiation in Infrared Region: Sources and Detectors —
Infrared  Spectrophotometers — Molecular Luminescence — Fluorescence and Phosphorescence —
Spectrofluorometry — Spectropolarimetry — Flame Photometery - Atomic Absorption - Chromatography (HPLC &
GC) — Water Purification - Balances — Centrifuges - Electrophorosis - Molecular Biology Technique - Scattering
of Radiation — Laser: Sources, and Applications in Chemistry and Spectroscopy - Chromatography - Automation -
Performance Evaluation - Calibration of Analytical Instrumentation - Analytical Laboratory Skills - Practical
Training in Clinical Sites.

References

- Jerry L. Prince, Jonathan, Medical Imaging Signals and Systems

- Bushberg, J. T., The essential physics of medical imaging, 2nd edition 2002, Philadelphia:
Lippincott Williams and Wilkins.

- Cho, Z-H., J. Jones, and M. Singh. Foundations of Medical Imaging.

- Cherry, S. R., Sorensen, J. A. and Phelps, M. E., Physics in nuclear medicine, 3rd edition 2003,
Philadelphia, PA: Saunders.

Laboratory

- Ultrasound image reconstruction from RF data to image,
- Signal Analysis

- Image Analysis

- Doppler ultrasound spectrogram reconstruction

- Hospital visit
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Code Course Title | Pre-req o Sl faSSESSINEN
"|Hrs. | Lec. | Lab. | Tut. | Sum | St. Act. | Mids | Exp. | Final
ELE 211,
ELE 357 | Bioinformatics | ELE 254 3 2 2 1 5 10 30 20 40

Course
Contents

Biology background — types of cells (animal / plant) —- DNA- RNA-Proteins — genomes — proteome — web base &
biology database — Exons, Introns, and Genes - sequence alignment — Similarity — Homology - Paralogs —
Orthologs - proteins function prediction — proteins structure prediction — PPI prediction - Genes and Proteins
application and algorithms

SupratimChoudhuri, Michael Kotewicz, Bioinformatics for beginners : genes, genomes, molecular

REferences evolution, databases and analytical tools, Elsevier/AP, Academic Press, 2014
Amino Acid prediction , Sequence Alignment, Phylogenetic Analysis: , Gene Prediction and ,
Laboratory | Annotation, Protein Structure Prediction: , Omics Data Analysis:, Database Searching and Retrieval: ,
Programming and Scripting
. Pre- Ct. Hr. Assessment
e SR VL reg. el Lec. Lab. | Tut. | Sum [ St. Act. | Mids | Exp. Final
Introduction to BES
ELE 358 Information Theory 114 3 2 2 1 5 10 30 20 40

Course
Contents

Entropy — Conditional Entropy — Relative Entropy — Common Information — Jensen Sequences for Inequalities —
Logarithmic Sum for Inequalities — Data Processing — Fano Rule for Inequalities — Data Storage — Constant Rate
Encoding — Linear Encoding — Kraft Rule for Inequalities — Variable Rate Data Compression Hufmann Coding -
General Rules for Information Theory — Encoding by Shanon Noiseless Theory — Modeling Information Sources —
Markov Models — Loss of Memory — Modeling Information Channels — Constructing a Code for Limited Sources.

Jr. Johnson, Greg A. Harris, D.C. Hankerson ,Introduction to Information Theory and Data

References | Compression,
2nd edition, 2003

el Entropy Estimation and Source Coding, Channel Capacity and Error Correction, Markov Chain

y Modeling and Memory Loss, Information Source Modeling and Common Information.
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 359 | Image Processing for | ELE 245 3 Lec. | Lab | Tut | Sum | SA | MT | PE/GE | Final
Biomedical 2 2 1 5 10 30 |20 40

Introduction-digital image representation-mathematical tools for image processing-image

Course
Content

enhancement-image processing in frequency domain-image denoising-image segmentation - Image
formation-image processing-feature detection-segmentation-feature based alignment-structure from
motion-stereo correspondence-3D reconstruction- Image Enhancement, Image Restoration, Wavelets
and Multiresolution Processing, Image Compression, Morphological Image Processing, Image
Segmentation, Representation and Description, and Object Recognition

References | o H. Singh, “Practical Machine Learning and Image Processing: For Facial Recognition, Object
Detection, and Pattern Recognition Using Python,” New York, A press, 2019
e Handling Image File input and Outputs.
- e Viewing and Printing Image Numbers.
% e Implementation of image Histogram and Equalization
8 e Simulation of Edge Detections
g o Realization of Special Frequency Filtering.

¢ Realization of Image Operations.
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Code Course Title Pre- | Cr. Ct. Hr. A_ssessment _
req. | Hrs. | Lec. Lab. Tut. Sum St. Act. Mids | Exp. Final
BES
ELE 360 Biometrics 114 3 2 2 1 5 10 30 20 40

Course
Contents

Introduction to Biometry — Feature Vector and Feature Space — Classification and Recognition Principles —
Template & Shape Matching — Recognition of Fingerprint, Hand, Vein Tree, Iris, Retina, Thermograph, Speech,
Keystroke, and Multimodal — Performance of Recognition Devices

Biometrics: A Very Short Introduction (Very Short Introductions), Oxford University Press, Michael Fairhurst,

References | 2019

Mayank Vatsa, Richa Singh, Angshul Majumdar, 2018, Deep Learning in Biometrics, CRC Press

Image processing: , Features & segmentation, Fingerprint Recognition, Facial Recognition, Iris Recognition,
Laboratory o . . -

Speaker Recognition, Multimodal Biometrics.

Pre- Ct. Hr. Assessment
Code Course Name reg. CH Lec. | Lab. | Tut. | Sum St. Act. Mids | Exp. | Final
ELE 361 Pattern Recognition Elgf 3 2 2 1 5 10 30 20 40

Course
Contents

Basics of Pattern Classification — Bayesian Decision Framework — Maximum Likelihood Estimation —
Nonparametric Techniques — Linear Discriminate Analysis — Neural Networks — Fuzzy Classifiers —
Unsupervised Learning and Clustering — Bi-clustering.

References

e Christopher M. Bishop , “Pattern Recognition and Machine Learning”, Springer, 2006

e Himanshu Singh, “Practical Machine Learning and Image Processing: For Facial Recognition, Object
Detection, and Pattern Recognition Using Python”, Apress, 2019

SVM, Markov random field, Image Classification., Speech Recognition, Handwritten Digit Recognition, Text

Leloersiem; Classification, Clustering, Anomaly Detection .
. Pre- | Cr. Ct. Hr. Assessment
Code Course Title req. | Hrs. | Lec. Lab. Tut. | Sum | St. Act. | Mids | Exp. Final
BES
ELE 362 Medical Robotics | 022 3 2 2 1 5 10 30 20 40

Course
Contents

An introduction to the kinematics, dynamics, and control of robot manipulators, robotic vision, sensing, and the
programming of robots. Inverse kinematics of serial chain manipulators. The manipulator Jacobian, force relations,
dynamics and control-position, and force control. Trajectory generation, collision avoidance, automatic planning of
Network

the gross motion strategies, robot programming languages. Proximity, tactile, and force sensing.
modeling, stability are fidelity in tele-surgery. Biological analogies and medical applications of robotics.

References

Ikuo Yamamoto, 2016, Practical Robotics and Mechatronics: Marine, Space and Medical Applications
The Institution of Engineering and Technology
Achim Schweikard, Floris Ernst (auth.), 2015, Medical Robotics, Springer International Publishing

Laboratory

1. Robot Kinematics and Control.

2. Image-Guided Robotic Surgery.

3.Integrate medical imaging data (e.g. CT, MRI)
4. Teleoperation and Haptics.

5. Sensor Fusion and Navigation.

6. Robotic Assistive Devices.

7. Surgical Simulation and Training.
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Code Course Name Pre- | Cr. Ct. Hr. Assessment
reg. | Hrs. [ Lec. Lab. | Tut. | Sum | St. Act. | Mids | Exp. | Final
ELE3s3 | AdvancedHuman | BES| 5 | 2 1 | 5 10 | 30 |20 | 40
Biodynamics 022

Course
Contents

Human muscular-skeletal system explored in relation to engineering principles, focusing on torso, back,
hip, neck and shoulder, hand, wrist, elbow, and knee. Emphasis is placed on function, biomechanics,
biodynamics and modeling. Basic principles of human physiology presented from the engineering
perspective. Bodily functions, their regulation and control discussed in quantitative terms and illustrated
by mathematical models where feasible.

3 Erich Blechschmidt M.D., R.F. Gasser Ph.D., Biokinetics and Biodynamics of Human Differentiation:
S Principles and Applications, 2015.
3 Manish Arora, Paul Curtin, 2021, Environmental Biodynamics: A New Science of How the
4 Environment Interacts with Human Health, Oxford University Press.
1. Kinematics and Kinetics.
2. Musculoskeletal Modeling.
Laboratory 3. Gait Anal_y5|s. _
4, Ergonomics and Workplace Design.
5. Injury Biomechanics.
6. Rehabilitation Engineering.
Pre- | Cr. Ct. Hr. Assessment
e CovEs e regq. | Hrs. | Lec. Lab. | Tut. | Sum | St. Act. | Mids | Exp. | Final
ELE364 | Adificial Organs | o> | 3 | 2 > | 1| s 10 | 30| 20 | 40
Course Introc_juctio_n o_f existing a_rtificigl organs, prosth‘_eses, and rehabilitatior) systems, foc_using on their goals,
Contents working pr!nmples, and limitations. It fgrther st_lmulates the stL_Jdent's innovation skills through the deep
understanding of the global problem of interfacing a human with such a device.
References H_asan, Anwarul, 2017, Tissue engir_1eering_ for artificial organs : regenerative medicine, smart
diagnostics and personalized medicine, Wiley VCH
1. Biomaterials.
2. Tissue Engineering.
3. Bioreactor Design.
Leloor ity 4. Artificial Heart.g
5. Artificial Kidney.
6. Organ Perfusion.
Code Course Name Pre- | Cr. Ct. Hr. Assessment
‘/ bhGV reg. | Hrs. | Lec. Lab. | Tut. | Sum | St. Act. | Mids | Exp. | Final
Kinematics and BES
ELE 365 Kinetics of Human 022 3 2 2 1 5 10 30 20 40
Movement
Basic mechanical principles of physical activity and exercise. Quantitative and qualitative biomechanical analyses
Course of human movement. The structure, composition, and behavior of basic skeletal and muscular tissue,
Contents | pathomechanics of injury, adaptation to load and degenerative changes associated with aging are discussed within
the scope of scholarly literature
Smarter Workouts: The Science of Exercise Made Simple, Human Kinetics, Pete McCall, 2019.
References | Latash, Mark L., Zatsiorsky, Vladimir M, 2016, Biomechanics and motor control : defining central
concepts, Elsevier Academic Press
Motion Capture.
Force Plate Analysis.
Laboratory Inverse Dynamics.

Gait Analysis.
Ergonomics and Injury Biomechanics.
Modeling and Simulation.

o~ E
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Deep Learning in ELE 3 Lec. | Lab | Tut Sum | SA MT | PE/OE | Final
367 Medicine 254 2 2 1 5 10 |30 |20 40

Foundations of Deep Learning, how to build neural networks, and how to lead successful
machine learning projects. How to drive performance, effectively use the common neural
network, including initialization, L2 and dropout regularization, Batch normalization, gradient
checking.

- Introduction to python/notebook and platforms like Tensor Flow, Keras, Pytorch and Colab

- Data exploration, preparation, and analysis

- Build data augmentation

- Building DL model for 1D data set “forecasting models”

- Building DL models computer vision

- Diabetes classifier

- Breast Cancer Classifier

- Model validation

- Model deployment

Course
Content

Laboratory

Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.

ELE Medical Image ELE 355 3 Lec. | Lab | Tut Sum | SA MT | PE/OE | Final
368 Computing &BES 114 2 2 1 5 10 30 20 40

Application of new parallel processing platforms in solving biomedical engineering problems:
introduction to programming parallel processing platform such as multi-core processors and
GPUs; pitfalls in parallel computing; developing parallel algorithms for different biomedical
applications such as image reconstruction, visualization, in silico methods in genomics and
proteomics; advanced topics and applications.

Course
Content

- Ananth Grama, Anshul Gupta, George Karypis, Vipin Kumar."Introduction to Parallel
Computing”, University of Oregon - Intel Parallel Computing Curriculum

- https://ipcc.cs.uoregon.edu/curriculum.html

- Norm Matloff, UC Davis"Programming on Parallel Machines"

- Victor Eijkhout, TACC, Introduction to High Performance Scientific Computing"

References

- Analyzing Parallel Program Performance on a Quad-Core CPU

- Scheduling Task Graphs on a Multi-Core CPU

- A Simple Renderer in CUDA

- Big Graph Processing in OpenMP

- Implement Matrix Multiplication as Fast as You Can

- Biomedical projects , reconstruction of medical images{ CT, Ultrasound, Doppler ultrasound or
3d reconstruction}

- Distrusted computing project {Jolia, MPA, ....}

Laboratory
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Cr. Ct. Hr. Assessment
Hrs. | Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final

Code Course Name Pre-req.

ELE 371 | Power System Analysis ELE 272 3 2 0 2 4 30 | 30 0 40

Equivalent circuits of power system elements, Per unit representation, Formulation of network
matrices, Symmetrical fault analyses, Symmetrical components and unsymmetrical fault analyses,
Load flow solutions and control: Load flow equations, The Gauss-Seidel method, Newton-Raphson
method and approximations, De-coupled methods, Regulating transformers, Optimal dispatch of
generation, Power system stability, Control in voltage stabilizers, Generatorspeedcontrol.

Course Contents

» Hadi Saadat, Power System Analysis, PSA Publishing, Third Edition, 2010.

+ J. D. Glover, M. S. Sarma and T. J. Overbye, Power System Analysis and Design,
* Cengage Learning, Fifth Edition, 2012.

* Gross, C.A., Power System Analysis, John Wiley, 1980.

* Elgerd, O., Electric Energy System Theory: An Introduction, McGraw Hill, 1991.

References

Course Pre- Cr. Ct. Hr. Assessment
Name reg. Hrs. Lec | Lab | Tut | Sum | SA | MT | PE/OE Final

Code

ELE 373 Renewable | ELE 3 21 0| 2 4 |30 | 30 - 40
Energy 278

Sources of renewable energy - solar thermal energy - Solar radiation measurements -
photovoltaic sources - Applications of solar energy - Energy from oceans, wind energy, tidal
wave energy ,geothermal energy - Biomass and bio-fuels - Power from satellite stations -
Hydrogen energy, hydro and other common electrical renewable generation schemes - Selection
and sizing of systems components - Detailed design of a typical photovoltaic inverter battery
system - Renewable energy integration with existing grid connected power.

*A.A.M. Saigh (Ed): Solar Energy Engineering, Academic Press, 1977

*Abbasi S. A. and N. Abbasi, Renewable Energy Sources and Their Environmental Impact,Prentice Hall of

Course
Contents

g India, 2001..
§ *G.N. Tiwari: Solar Energy-Fundamentals, Design, Modelling and Applications, arosaPublishers, 2002
2 *Sawhney G. S., Non-Conventional Energy Resources, PHI Learning, 2012.
5’:’ *Tiwari G. N., Solar Energy- Fundamentals, Design, Modelling and Applications, CRC Press, 2002.
*Khan B. H., Non-Conventional Energy Resources, Tata McGraw Hill, 2009.
*Earnest J. and T. Wizelius, Wind Power Plants and Project Development, PHI Learning, 2011.
Cr. Ct. Hr. Assessment
Code Course Name Pre-req. -
9 | Hrs. [ Lec [ Lab | Tut | Sum | SA | MT | PE/OE | Final
ELE 375 | Electrical Drive ELE 278 3 2 0 2 4 30 | 30 - 40

Criteria for selecting drive components, DC motor drives, regenerative braking and four
guadrantoperation, Induction motor drives, slip power recovery, Doubly Fed Induction Motor drive
(DFIM),synchronous motor drives, Permanent Magnet Synchronous Machine drive (PMSM): motor
andgenerator applications, Stepper motor drives.

Course
Contents

* Dave Polka, "Motors and Drives A Practical Technology Guide", The Instrumentation, Systems, and
Automation Society, 2003.

* R. Krishnan, " Electric Motor Drives modeling analysis and control", Virginia Tech. Blacksburg. VA, 2001.
* Phipps, Clarence A., Variable Speed Drive Fundamentals, The Fairmont Press, Inc., Lilburn, GA, p. 22-28,
1994,

References
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Code | CourseName | Pre-req. | o = T 0T Tut | sum | SA | MT | PE/OE | Final
ELE376 | POWETSYSMS | gy pogn | 3 | 2 | 1 | 1| 4 |10 30| 20 40
Distribution
" Power handling equipment: Medium voltage switchgear, Ring main unit, Automatic transfer
= switch, Distribution boards; Wiring and raceways: Cables, Conductors, Bus duct, Cable trays,
% Conduits, Ducts; Protective devices of distribution system: Circuit breakers, fuses, Overcurrent
S relays, Differentional Relays, Ground fault circuit beakers; Control and utilization equipment:
@ Static and dynamic loads, Contactors, Dimmers, Sockets, Different types of switches, Light
= current; Load estimation methods, Interior and exterior lighting design based on codes and
38 standards, Sizing of cables, protection devices, Distribution transformer, etc; Calculations of
short circuit, losses, voltage drop.
@ * Stokes, G. (Ed.), Handbook of electrical installation practice, John Wiley & Sons, 2008.
= *Egyptian Building Codes and Regulations; International Electrotechnical Commission (IEC);
g Egyptian Standard Specifications (ES); National Electrical Code (NEC).
S * Atkinson, B., Lovegrove, R., & Gundry, G., Electrical Installation Designs, John Wiley &
o Sons, 2012.
Design and implement automatic transfer switches.
g‘ Design, implementation and testing of protection circuits for different loads.
© Design and implementation of ground protection circuits.
2 Designing lighting circuits using the Deluxe program
9 Designing socket circuits using AutoCAD
analysis of short circuit and voltage drop for power circuit ETAP program
Code Course Name Pre-req. e Ct Hr. Assessment

Hrs. | Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final
ELE 377 | Special Machines | ELE 278 | 2 2 1 0 3 10 | 30 20 40

Course | ¢ introduction , universal motor, Two phase induction motors, Single phase induction motors,
Contents | Linear induction motor, Stepper motor, DC and AC servo motors, Sensors and actuators
* Vinott., Fractional Horsepower Motors, McGraw Hill. 1980. --
* Fitzgerald, A.E.; Kingsley, C. and Umans, S.D., Electrical Machinery-fifth edition,
* McGraw Hill Co, 1990. -Chapman, S. J., Electrical Machinery fundamentals,
* Nagrth Kothari "electric machine"
* Test and examine components, equipment and systems of electrical power and control
* Designing components in electric power systems such as: electric machines, transmission
and distribution system, power electronic circuits, control systems, measuring instruments,
insulators, relays, circuit breakers, ...etc

Laboratory | References
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Code Course Title Pre-req | Cr. Ct. Hr. Assessment

Hrs
ELE Power System ELE 3 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
372 Protection 371 2 0 2 4 30 30 - 40

Course
Content

Effects of short-circuits on power systems, Basic elements of protective gear, Current and
potential transformers, Protective relays, Electromechanical and static relays, Different types of
electromechanical relays, Microprocessor-based relays, Differential protection of power systems,
Protection of transmission lines (carrier protection), Impedance Relays, Types of circuit breakers,
Bus-bars protection, Transformers protection, Generators protection, AC motors protection,
Design the primary and backup protection systems, Coordination of protective devices

Horowitz, S. H. and Phadke, A. G., Power system relaying, John Wiley & Sons, 2014.

§ * Ravindranath, B. and Chander, M., Power system protection and switchgear, New Age
= International, 1977.
E * Bakshi, U. A. and Bakshi, M. V, Switchgear and Protection, Technical Publications, 2020.
& * Deshpande, M. V., Switchgear and Protection, Tata McGraw Hill Co., 1991.
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
. ) 70 % Lec. Lab Tut Sum | SA MT PE/OE | Fin
ELE Senior Design al
392 Proiect | of Total 2
rojec Hrs. 0 4 0 4 | 50 | -- 50 | --

Course
Content

The student is assigned, among a team of students and one or more faculty professors, the design
of an applied project which simulates the real working condition to which the student will be
exposed after graduation. The project should be comprehensive and includes all the necessary
preliminary studies. At the end of the semester, there will be a seminar held for the working
team of students to present the details of the project. The working team will be orally examined

and evaluated based on the presentation.

Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 441 | Image Processing | ELE 211, 3 Lec. | Lab | Tut | Sum | SA | MT | PE/OE | Final
ELE 245 2 2 1 5 10 | 30 |20 40
- Introduction-digital image representation-mathematical tools for image processing-image
I enhancement-image processing in frequency domain-image denoising-image segmentation -
s Image formation-image processing-feature detection-segmentation-feature based alignment-
ﬁ structure from motion-stereo correspondence-3D reconstruction- Image Enhancement, Image
&£ Restoration, Wavelets and Multiresolution Processing, Image Compression, Morphological
= . . h N -
S Image Processing, Image Segmentation, Representation and Description, and Object
Recognition
References | ¢  H. Singh, “Practical Machine Learning and Image Processing: For Facial Recognition,
Object Detection, and Pattern Recognition Using Python,” New York, A press, 2019
e Handling Image File input and Outputs.
> e Viewing and Printing Image Numbers.
£ e Implementation of image Histogram and Equalization
S e Simulation of Edge Detections
3 e Realization of Special Frequency Filtering.

¢ Realization of Image Operations.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE | Computational Methods ELE355 | 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
450 | for Medical Image 2 2 1 S 10 |30 |20 40
Analysis

= Comprehensive overview on the mathematical techniques and methods used in the image

2 processing science. Inverse problems in image processing, regularization methods for ill-posed

3 problems and solutions to large scale inverse problems. Stochastic image analysis, modeling of

= image intensity distribution, local smoothing filters, wiener filters, image segmentation, and

§ shape analysis. Practical implementation and numerical case studies of real image processing

O | problems.

2 - Solutions of Ill-posed Problems, Tikhonov, A.N. , Tkhonov, A.N. and Tikhonov, A.N.

§ - Stochastic Image Processing, Chee Sun WonRobert M. Gray

R - Advanced Techniques for Image Segmentation: Image Processing, Sultan H. Aljahdali,

2 Mohammad Junedul Haque.

- Image deblurring as and example of ill-posed problem

g‘ - Stochastic image denoising

g - Segmentation based on greyscale, CT/MRI images

§ - Segmentation based on texture, ultrasound images

- Clustering Segmentation
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.

ELE | Advanced Image ELE359 | 3 Lec. | Lab | Tut Sum | SA MT PE/OE | Final
451 | Processing Techniques 2 2 1 S 10 |30 |20 40

Course
Content

This course explores a few major areas of digital image processing at an advanced level, with
primary emphasis on medical applications. Discussing the treatment of geometrical correction
of common distortions. Covering ways of classifying different areas and textures in images.
Image segmentation, image registration, and image processing using Image Processing
Toolbox in MATLAB, Python, and 3D Slicer.

- M. Haidekker, “Advanced Biomedical Image Analysis,” John Wiley & Sons, 2011.

(%2}
% - G. Shengrong et al., “Advanced Image and Video Processing Using MATLAB,” Springer
ke - International Publishing, 2018.
4 - J. Hajnal et al., “Medical Image Registration,” CRC Press, Boca Raton, 2001.
- Image restoration
g‘ - Image distortion correction
g - Texture based classification
§ - Segmentation with different techniques

- Image registration
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 452 RF ELE256 |3 Lec. Lab Tut Sum | SA MT PE/OE | Final
(Radiofrequency) 2 2 1 5 10 30 20 40
Medical Devices

Applications of electromagnetics and RF in medicine and in other devices that can cause thermal safety
hazards. Topics such as Maxwell Equations, Wave Equations, Transmission Lines, Electromagnetic
Theorems, Introduction to Antennas, and Introduction to Computational Electromagnetics will be presented.
The class will include analyses of several RF devices used in medical applications and/or have
electromagnetic safety implications such as magnetic resonance imaging (MRI), biological sensors (brain
machine interface), RF ablation, and cell phones. Upon completing the course, the student should be able to
describe how to apply fundamental electromagnetic principles to set up and solve problems in RF devices
used in medical applications.

References Bijan Elahi, Safety Risk Management for Medical Devices

D. Smith, Electromagnetic Theory for Complete Idiots (Electrical Engineering for Complete Idiots)
Constantine A. Balanis, Antenna Theory: Analysis and Design, 4th Edition

Amira S. Ashour, Yanhui Guo and Waleed S. Mohamed, Thermal Ablation Therapy

Laboratory | - Using modeling/simulation tools Ex:Comsol, Electromagnetic field simulation, Antenna simulation,

Tissue Electrical effect simulation, Simulation driven modeling of radiofrequency, Ablation modeling

Course Content

Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 453 | Biomedical ELE141 | 3 Lec. Lab Tut Sum SA MT PE/OE | Final
Optical 2 2 1 5 10 30 20 40
Microscopy

Fundamental background of tissue optics; Understanding of physics, strengths, and limitations of various
existing bio-optical imaging technologies. Optical properties of tissue, and photon-tissue interactions. Monte
Carlo simulation. Sensing of optical properties and spectroscopy. Ballistic imaging. Wide-field and dark-field
microscopy. Polarization, phase contrast, and differential interference contract microscopy (DIC) microscopy.
Fluorescence microscopy. Confocal microscopy. Two-photon microscopy. Optical coherence tomography.
Super-resolution imaging

Course
Content

References | Fundamentals of Light Microscopy and Electronic Imaging, Douglas B. Murphy, Wiley-Liss, ISBN:
0-471-25391-X

Laboratory | Comsol simulation, Tissue optical characterization, Wide/dark Field power calculation, OCT model

Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 454 Bioinstrumentati | ELE 256 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
on: Bio-signals 2 2 1 5 10 30 20 40
and Biosensors

Measurement principles of sensors found in health technologies, ranging from medical devices used in
hospitals to wearables for fithess monitoring. Bio-potential amplifiers, record and interpret bioelectrical data
(e.g. heart activity, muscle activity). Principles underlying the instrumentation for measuring respiratory and
cardiovascular function such as blood pressure, blood flow as well as biochemical sensors and neuro-
stimulators.

Course
Content

References - Webster, Medical Instrumentation Application and Design, Wiley, 4th edition, 2009
- Schreiner, Bronzino, Peterson, Medical Instruments and Devices: Principles and Practices, CRC
Press, 1st Edition, 2015

- Instrumentation amplifier, ECG amplifier circuits and simulation
- Ground loops., EEG , EMG

- Blood pressure instrument

- Respiratory measurements

Laboratory

308



Lt Al

Benha University g Auigh) 4,6 /BN
Benha Faculty of Engineerin ¥ fas // \
y g g 2023 (sl Al ja da % tﬁggAgé\‘sg
Lo o=
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 455 Clinical ELE 3 Lec. | Lab | Tut | Sum | SA | MT | PE/OE | Final
Engineering 256 2 2 1 5 10 |30 20 40
Fundamentals

Course Equipment control concepts and techniques and their application in hospitals and in the medical
Content | profession; device evaluation specifications; codes & standards; preventive maintenance and
service; calibration and medical product liability.

References - WORLD HEALTH ORGANIZATION, MEDICAL DEVICE REGULATIONS Global
overview and guiding principles

- P. Derrico, M. Ritrovato, F. Nocchi, Clinical Engineering
- FDA Report on the Quality, Safety, and Effectiveness of Servicing of Medical Devices

Laboratory - Hospital design model
- ICU design considerations
- Hemaodialysis unit design

Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Clinical Equipment | ELE 3 Lec. | Lab | Tut | Sum | SA | MT | PE/O | Final
456 Management 256 E
2 2 1 5 10 30 20 40

Structure within a Hospital: Clinical Departments, Administration and Accounting, Nursing, Information
— Handling, Support Services - Quality Control:  Equipment Acquisition and Maintenance, Codes,
L Regulations and Standards -Biomedical Engineering Department: Interaction with Administration,
o) Physicians, Nursing and Plant Services, Responsibilities, Equipment Specifications, Preventive-
g Maintenance and Maintenance, Equipment Calibration, Training -Clinical Engineering Program Functions,
&2 Structure, Personnel Facilities for Implementing a Program - Equipment Control Programs: Inventory
3 Control, Hazard Control, Cost Control, Quality Assurance and Management - Equipment Acquisition:
o Clinical Requirements, Survey of Environment and Equipment, Specifications, Equipment Evaluation,

Contracts, Requisition and Control of Acquisition Process - Medical Gases System Design.
2 - Stuart Showalter, The Law of Healthcare Administration, Ninth Edition, National Safety and
g Quality Health Service Standards
= - Ronda G. Hughes.Tools and Strategies for Quality Improvement and Patient Safety

- Hospital visit “biomedical department”
> - Design of medical gasses from real hospital
£ - Egypt standard, FDA and CE
’_g - Interview with hospital management administration
3 - Interview with biomedical device company management.
- Review of actual medical devices contracts and tender process
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Code Course Title Pre-req | Cr. Ct. Hr. Assessment
Hrs.
ELE Medical ELE 3 Lec | Lab | Tut | Su | SA | MT | PE/O | Final
457 Instrumentation | 256 : m E
in the Hospital 2 2 1 5 10 |30 |20 40
Basics of Therapeutic and Prosthetic Devices — Implementable Devices — Lithotripsy Types and
- Instrumentation — Artificial Kidney and Dialysis Machines — Heart-Lung Machines — Surgical
5 Instrumentation — Electrical Safety in Medical Devices.
S Data Acquisition and Distribution System: Principles, Review of Sampling Theory, Analog to Digital
g Converters, Digital to Analog Converters, Sample and Hold Circuits, and Analog Multiplexers,
£ Biomedical Measurements: Respiratory System Measurements (Air Flow and Flow Rate), Cardiac
8 Measurements (Blood Flow, Blood Pressure and Cardiac Output).
Ultrasound Imaging Instrumentation — X-Ray Instrumentation. Computed Imaging: CT, PET, and
SPECT — Magnetic Resonance Imaging.
- R. S. Khandpur, HANDBOOK OF BIOMEDICAL INSTRUMENTATION, 3rd Edition
" - Emilio, Data Acquisition Systems 2013th Edition
& - Signal Conditioning and Pc-Based Data Acquisition Handbook: A Reference on Analog and Digital Signal
§ Conditioning for Pc-Based Data Acquisition” by Steve Lekas
% - Peter Hoskins BA, MSc, PhD, DSc, FIPEM, FInstP , Diagnostic Ultrasound Physics and Equipment
a2 - Handbook on calibration of radiation protection monitoring instruments. (=Technical reports series /
International Atomic Energy Agency ; 133)
> - Understand the full functionality of digital Oscilloscope as an example
£ - Data acquisition design board, lab test boards
S - Hands-on lab for blood pressure, spo2, icu,
S - Hands-on lab for respiratory system measurements. Air flow meter
Code Course Name Pre- | Cr. Ct. Hr. Assessment
reg. | Hrs. | Lec. Lab. | Tut. | Sum | St. Act. | Mids | Exp. | Final
Engineering ELE
ELE 458 Problems in the 256 3 2 2 1 5 10 30 20 40
Hospital
Covers engineering solutions to problems that are found in the healthcare environment. Includes a wide
variety of topics such as electrical power quality of and the reliable operation of high tech medical
Course equi_pment, t_electrical safety in the _pa_tient care enviro_nment, qlecﬁromagnetic_ cqmpatibility of vari_ous
Contents medical devices apd electr'om_agnetlc mterference, radlgtlon s_hleld_lng and rgdlatlon protectlop, m(_edlcal
gas systems, medical ventilation systems and indoor air quality, fire protection systems required in the
hospital, project management, functionality and design implications of emerging technologies, and
hospital architecture and the design of patient care facilities.
References Clinical Engineering. A Handbook for Clinical and Biomedical Engineers, Academic Press
Azzam Taktak, Paul Ganney, David Long and Paul White (Eds.), 2014
Hospital Workflow Analysis Lab:
Medical Device Usability Lab:
Laboratory Hospital Information Systems Lab:

Lean Six Sigma for Healthcare Lab:
Medical Instrumentation and Sensor Integration Lab:
Hospital Facility Design Lab:

SouhrwdE
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Code Course Name Pre- | Cr. Ct. Hr. Assessment
req. | Hrs. | Lec. | Lab. | Tut. | Sum | St. Act. | Mids | Exp. | Final
ELE 459 Clinical Systems | ELE| 5 |, | 5 | 4 | 5 10 | 30 | 20 | 40
Engineering 256

Course
Contents

Introduction to clinical Engineering — ethical issue related to clinical research — medical devices regulations &
standard — hospital risk management — types of hospital hazards - Purchasing methods- technical specs —
technical evaluation of offered equipment. Medical engineering processes and plans- Preventive maintenance
plan and procedures.

Clinical Engineering. A Handbook for Clinical and Biomedical Engineers, Academic Press

RGeS Azzam Taktak, Paul Ganney, David Long and Paul White (Eds.), 2014
1. Medical Device Integration Lab: Implement communication protocols (e.g., HL7, DICOM, IEEE
11073) for data exchange
2. Clinical Workflow Optimization Lab:

Laboratory | 3. Biomedical Sensor Development Lab:
4. Medical Imaging and Visualization Lab:
5. Health Information Systems Integration Lab:
6. Privacy in Healthcare Lab:

Pre- | Cr. Ct. Hr. Assessment
Code CourseiName req. | Hrs. | Lec. | Lab. | Tut. | Sum | St. Act. | Mids | Exp. | Final
ELE 460 Medical Device | ELE| 5 |, 2 | 1| 5 10 | 30 | 20 | 40
Cybersecurity 256

Course
Contents

Introduction to cybersecurity primitives and algorithms. Key requirements for marketing medical device
software, medical device software life cycle processes, vulnerabilities, Software Safety Classification.
Cybersecurity requirements. Software life cycle process with cybersecurity. State-of-the-Art of Cybersecurity
for 10T applied to medical industry. Threat Analysis and Risk Assessment (TARA). Demonstrating Confor

References | Arnab Ray, 2021, Cybersecurity for Connected Medical Devices, Academic Press
1. Vulnerability Assessment Lab:
2. Secure Communication Lab:
Laboratory 3. Ac<_:ess Control and Authenticgtion Lab:

4. Incident Response and Forensics Lab:

5. Threat Modeling and Risk Assessment Lab:

6. Secure Software Development Lab:

Ct. Hr. Assessment
Code Course Name Pre- | Cr. St . .
req. | Hrs. [ Lec. | Lab. | Tut. | Sum Ac;[ Mids | Exp. Final
Computer ELE
ELE 461 Applications in 143 3 2 2 1 5 10 30 20 40
Bioengineering

[%2]
§ LabVIEW programming is taught in the context of real-world tasks that engineering students will
= likely encounter in future academic or industrial work. Practical applications of signal processing
) tools and software design specification development are especially relevant. The fundamentals of
3 LabVIEW, data flow programming concepts, programming with graphical user interfaces, modular
§ programming structures, and data acquisition and control concepts are covered.
” Computer Applications in Engineering and Management, CRC Press, Taylor & Francis Group, 2022
3 Computer Applications in Engineering and Management, CRC Press, Taylor & Francis Group, 2022
E Milos Kojic, Nenad Filipovic, Boban Stojanovic, Nikola Kojic, 2008, Computer modeling in bioengineering:
£ theoretical background, examples and software, John Wiley & Sons
o Andreas Ochsner, Holm Altenbach (eds.), 2015, Applications of Computational Tools in Biosciences and

Medical Engineering, Springer International Publishing
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Code Course Name Pre- | Cr. Ct. Hr. Assessment
reg. | Hrs. | Lec. Lab. | Tut. | Sum | St. Act. Mids Exp. | Final
Biomedical ELE
ELE462 | Applicationsof | 354 | 4 2 2 1 5 10 30 20 | 40
Signal
Processing

Course
Contents

The fundamentals of digital signal processing of time series are developed, via applied exercises and projects
with a focus on medical and biological signal analysis and interpretation. Biomedical applications are
selected from a variety of areas, such as cardiovascular, gait and balance, electrophysiological (EEG, EKG,
EOG, etc.) and neural signal processing, among others.

Falk, Tiago H., Sejdic, Ervin, Signal processing and machine learning for biomedical big data,

FEIfEEEes Taylor & Francis, 2018
Code Course Name Pre- | Cr. Ct. Hr. Ass_essment _
req. | Hrs. | Lec. | Lab. | Tut. | Sum | St. Act. | Mids | Exp. | Final
Digital ELE
ELE 464 Communication 352 3 2 2 1 5 10 30 20 40
Systems

Course
Contents

Introduction of digital communication systems. Mathematical foundation of decomposing the
systems into separately designed source codes and channel codes. Principles of commonly used
algorithms to convert continuous time waveforms into bits, and vice versa. Comprehensive
introduction to the basics of information theory, treatment of Fourier transforms and the sampling
theorem, and an overview of the use of vector spaces in signal processing.

§ e B.P. Lathi, Zhi Ding, “Modern Digital and Analog Communication Systems”, Oxford
E, University Press, 2009.
QL e Krzysztof Wesolowski , “Introduction to Digital Communication Systems”, John Wiley and
@ Sons, 2009
Laboratory Amplitude Modulation (AI\/I) and Demodulation, Freguency Modulation (FMm) and_ Demodulati(_)n,
Pulse Amplitude Modulation (PAM) and Demodulation, Fourier Transform and Signal Processing
Code Course Name Pre- | Cr. Ct. Hr. Assessment
req. [ Hrs. | Lec. | Lab. | Tut. | Sum | St. Act. | Mids | Exp. | Final
Digital and ELE
ELE 465 Analog Filters 352 3 2 2 1 5 10 30 20 40
Design

Course
Contents

Analysis, design, and realization of digital filters. Discrete Fourier Transform algorithms, digital
filter design procedures, coefficient quantization. Design of Infinite Impulse Response (IIR) digital
filters by transformation from analog filters: Impulse Invariance, Bilinear Transformation. Design of
Finite Impulse Response (FIR) digital filters by Windowing, Frequency Sampling. Computer Aided
Design of FIR and IIR digital filters by Criterion Minimization. Implementation aspects:
guantization of parameters, finite word length, and filter structure.

o Les Thede, “Practical Analog And Digital Filter Design”, Artech House Publishers, 2004.

Ref
elerences e Steve Winder, “Analog and Digital Filter Design” Second Edition, 2011
Design of IR Filters using Impulse Invariance and Bilinear Transformation, Design of FIR Filters
Laboratory using Windowing and Frequency Sampling, Computer-Aided Design of FIR and IIR Filters:

Criterion Minimization, Implementation Aspects of Digital Filters: Quantization and Finite Word
Length.
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Code Course Name Pre- | Cr. Ct. Hr. Assessment
req. | Hrs. [ Lec. | Lab. | Tut. | Sum | St. Act. | Mids | Exp. | Final
ELE 466 Vision Sensors '3'56'5 3| 2| 2|1 s 10 | 30 | 20 | 40

Course
Contents

Fundamentals of vision cameras and other sensors. Mirror-based and solid-state devices (CCD,
CMOS). Use of sensors and understand, model and deal with the uncertainty (noise) in measurements.
Conventional "single viewpoint" or "perspective” cameras. Recent "multi-viewpoint™ or "multi-
perspective" cameras that includes a host of lenses and mirrors.

Ling Shao, Jungong Han, Pushmeet Kohli, Zhengyou Zhang (eds.), 2014, Computer Vision and
Machine Learning with RGB-D Sensors, Springer International Publishing.

RS Kevin Ashley, 2020, Applied Machine Learning for Health and Fitness: A Practical Guide to Machine
Learning with Deep Vision, Sensors and 10T A press.
Laboratory Cz_imera Calibra-tion and I__en_s Distgrtion C(_)rrection, Object Detection anq Tracking, Depth Sensing
with Stereo Vision, Multi-Viewpoint Imaging and 3D Scene Reconstruction
Pre- | Cr. Ct. Hr. Assessment
it COUIES e reg. | Hrs. | Lec. Lab. | Tut. | Sum | St. Act. | Mids | Exp. | Final
_Advanced Random BES
ELE 467 Signals and Information 114 3 2 2 1 5 10 30 20 40
Technology
Course Signa! An_alysis — Review Qf Probability Theory — Characf[erigation of Ran@om Signz_als — Transmission
Contents and Fllter_mg_of Raqdom Slgnal_s — Analog Dat_a Communlcatl_on: Modulation — [?lgltal Data
Communication: Signal Detection — Introduction to Information Theory and Coding.
References | Boaz Porat, 2008, Digital Processing of Random Signals: Theory and Methods
s Histogram and Probability Density Estimation, Autocorrelation Function Analysis, Power
Spectral Density Estimation, Digital Modulation and Signal Detection.
Code Course Name Pre- | Cr. Ct. Hr. Assessment
req. | Hrs. | Lec. Lab. Tut. Sum St. Act. | Mids | Exp. | Final
Neural Networks in BES
ELE 468 Medical Eields 114 3 2 2 1 5 10 30 20 40
o Brief Introduction to Neural Networks — Historical Background — How Neural Networks Work — How Neural
% Networks Learn — Linear Separability — Back propagation of Errors — Interpretation of Neural Network Results —
% Supervised Learning — Unsupervised Learning — Hybrid Models — Divide-and-Conquer in Neural Networks —
2 Hierarchical Architectures — Bottom-up Hierarchical Architectures and Top-down Hierarchical Architectures.
g Application of Neural Networks for Medical Research: Applications in Clinical Medicine — Applications in
S Signal Processing and Interpretation — Applications in Image Processing — Evaluating Neural Network
Applications in Medicine — Neural Networks as Diagnostic Tests — Hierarchical Neural Networks for Diagnosis.
R. N. G. Naguib, G. V. Sherbet, 2001, Artificial Neural Networks in Cancer Diagnosis, Prognosis, and Patient
References | Management (Biomedical Engineering), CRC Press
1. Medical Image Analysis Lab: Implement convolutional neural networks (CNNs) for tasks such as
image classification, segmentation, or detection
2. Apply CNNs to analyze medical images (e.g., X-rays, CT scans, MRI) for disease diagnosis or tissue
identification
Laboratory 3. Predictiva_e Modeling Lab:
4. Time Series Analysis Lab: Explore the use of recurrent neural networks (RNNs), such as LSTMs or
GRUs, for analyzing time-series medical data
5. Clinical Decision Support Lab:
6. Medical Natural Language Processing Lab:
7. Generative Modeling Lab:
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Code Course Name Pre- | Cr. Ct. Hr. Assessment
req. | Hrs. | Lec. | Lab. | Tut. | Sum | St. Act. | Mids | Exp. | Final
Quantum for BES
ELE 469 Information and 3 2 2 1 5 10 30 20 40
: 114
Encoding

Course
Contents

Quantum Theory for Information and Computation — Review of Classical Information Theory —
Quantum Information Transmission through Noisy Channels — Classical Complex Theory Quantum
of Complex Components — Efficient Quantum Algorithm — Correction Code for Error Quantum.

References | Mark M. Wilde, 2017, Quantum Information Theory, 2nd Edition
Laborator Qubit Manipulation, Quantum Arithmetic, Quantum Error Correction, Quantum Cryptography,
y Quantum Algorithm Design, Quantum Simulation.
Ct. Hr. Assessment
Cade CourseiName Pre-req. | CH M e Tiab | Tut | sum | SA | MT | PE/OE | Final
ELE 471 High Voltage Engineering ELE272 | 3 2 0 2 4 30 | 30 0 40

Course
Contents

Electric fields, Electrical breakdown in gases, solid materials and dielectric fluids, Corona discharge,
Generation of high voltages and high currents, Measurement of high voltages and currents, Wave
propagation over lines and equipment, Theory of travelling waves and standing waves, Electrical
overvoltages, testing procedures and insulation coordination, Single and three-core cables, Electrical
stresses in cables, Thermal properties of cables, Grounding systems.

*Wadhwa, C. L., High voltage engineering, New Age International, 2006.

n
§ *Kuffel, J. and Kuffel, E., High voltage engineering fundamentals, Elsevier, 2000.
% *Naidu, M. S., High voltage engineering, Tata McGraw-Hill Education, 2013.
S *Abdel Salam, M.; Anis, H.; El-Morshedy, A. and Radwan, R., High-voltage engineering: theory and
o practice, revised and expanded, CRC Press, 2018.
Cr. Ct. Hr. Assessment
Pre-req. -
Gl e e 189 | Hrs. | Lec | Lab | Tut | sum | SA | MT | PE/OE | Final
ELE 472 |AdvancedPower e pogy | 3 | 2 | 0o | 2| 4 |30 30 - 40
Electronics
% Advanced Switch Mode Power Converters: Cuk dc-dc converter, Full bridge dc-dc converter, Half-bridge
E, converter Forward converter, Flyback converter, Push-pull converter, Resonant Converters: Introduction,
S classification of resonant converters, series and parallel resonant inverters, load resonant converters, resonant
O switch converters, zero voltage and zero current switching resonant converters, Multilevel Inverters: Concept,
3 types of multilevel inverters, diode-clamped, flying-capacitor, and cascaded multilevel inverters, applications,
= comparison; FACTS: Principles of shunt and series compensation, compensators: TCR, TCS, SVC, TSSC, TCSC,
o UFC, comparison, Matrix converters: Basic principles and analysis, applications.
o *M. H. Rashid, “Power Electronics: Circuits, Device and Applications”, 2nd Ed. 1993, Prentice-Hall,
S Inc.
=
g *N. Mohan, T. M. Undeland, and W. P. Robbins, “Power Electronics: Converters, Application and
E Design”, 3rd. Ed., John Wiley, 2003

* A. M. Trzynadlowski, “Introduction to Modern Power Electronics” John Wiley, 1998.
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Cr. Ct. Hr. Assessment
Hrs. | Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final
Electrical Power

ELE 473 Quality ELE 272 3 2 0 2 4 30 | 30 - 40
Brief review of various power quality (PQ) problems: Source of generation and their impacts on
equipment and systems, need of monitoring, international power quality standards, Passive Filters:
Control of harmonics using passive L-C filters, tuned and de-tuned filters, their design criterion and
implementation, Active Power Filters: Power factor improvement, reactive power compensation,
mitigation of harmonics and voltage sag compensation using active power filters. Study of various
active power filters viz., static shunt compensators (STATCOM), dynamic voltage restorer (DVR),
unified power quality conditioner (UPQC), etc. Suitability of type of active filters for mitigation of
various power quality problems, Design of active power filters, various topologies and control
schemes.

Code Course Name Pre-req

Course Contents

* A. Ghosh and Gerard Ledwich ‘Power Quality Enhancement Using Custom Power Devices (Power
Electronics and Power Systems)’, Springer; 2002.

*S. Santoso, H. W. Beaty, R. C. Dugan, and M. F. McGranaghan, ‘Electrical Power Systems
Quality’, McGraw-Hill Professional, 2002.

» B33 M. H. Bollen ‘Understanding Power Quality Problems: Voltage Sags and Interruptions’,
Wiley-IEEE Press, 1999.

* N. G. Hingorani and L. Gyugy ‘Understanding FACTS: Concepts and Technology of Flexible AC
Transmission Systems’, Wiley-IEEE Press, 1999.

References

Cr. Ct. Hr. Assessment
Code | CourseName | Pre-teq | Hrs |, 1\ 0 | 1t | sum | SA | MT | PE/OE | Final

ELE 475 Industrial 1 2\ e930 | 3 | 2 | 0 | 2 | 4 |30 30 i 40
Instrumentation

Introduction to Instrumentation system; Static and Dynamic characteristics of Instrument; Pressure
measurement: Elastic transducers (Bourdon Gauge, Bellow and Diaphragm Gauge); Temperature
measurement: Thermocouple, Resistance Temperature Detector (RTD), Thermistor, Radiation
Pyrometer; Flow and pressure measurements: Differential Pressure flow meter, Variable area flow
meter, Variable reluctance transducer, Turbine flow meter, Ultrasonic flow meter (Both transit time
and Doppler Shift), Electromagnetic flow meter and Mass flow meter; Measurement of level:
Capacitance based and Float based method; Measurement of strain: Strain Gauge; Position sensor:
Linear Variable Differential Transformer (LVDT), Synchro; Load and torque cell; pH probe and
viscosity measurement; Piezoelectric sensors; Ultrasonic sensors; Pollution measurement; Smart
sensors; Actuators and Control valves; Signal conditioning; Pneumatic and Hydraulic Instrumentation
system.

*D. Patranabis, ‘Principles of Industrial Instrumentation’, Tata Mcgraw-Hill, 2001.

*W. C. Dunn, ‘Fundamentals of Industrial Instrumentation and Process Control’, Mcgraw-Hill, 2005.
*N. A. Anderson, ‘Instrumentation for process measurement and control’, CRC press, 1998.

*E. Doebelin ‘Measurement Systems: Application and Design’, Mcgraw-Hill, 2003.

Course Contents

References
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Cr. Ct. Hr. Assessment
Hrs. | Lec | Lab | Tut | Sum | SA | MT | PE/OE Final

ELE 371 3 2 0 2 4 30 | 30 - 40

Code Course Name | Pre-req

Power System

ELE 476 Operation

Load Flow Studies in power systems, Network model formulation, Bus-Admittance Matrix,
Gauss-Siedel, Newton Raphson and decoupled load flow studies, Line Flow and Losses, Load
flow with power electronics control, AC-DC analysis; State estimation: static and dynamic.
Optimal system operation: Optimal operation of generators on bus bar, optimal unit commitment,
optimal generation scheduling, Unit commitment and Scheduling of Hydro thermal systems,
Power system security: System state classification, security analysis, contingency analysis,
sensitivity factors; State estimation of power system: LSQ, static state estimation and tracking
state estimation of power systems, computational considerations, Reliability considerations in
power system operation; Load forecasting : forecasting methodology, time series and Kalman
filter based approach, long term load forecasting; Introduction to power system restructuring,
deregulation and market operations.

Course Contents

*D. P. Kothari, I J Nagrath ‘Modern Power System Analysis’, Tata McGraw-Hill Education,
2011.

* H. Sadat ‘Power system analysis’, Tata Mcgraw Hill Education, 2002.

* Grainmger and Stevenson ‘Modern Power system Analysis’, Tata McGraw-Hill Education,
1994,

* L. L. Lai, ‘Power System Restructuring and Deregulation: Trading, Performance and
Information Technology’, John Wiley & Sons, 2001.

References

Cr. Ct. Hr. Assessment
Code | CourseName | Pre-req | o 5 T T Tue | sum | SA | MT | PE/OE | Final
Advanced
ELE 477 Power ELE 272 3 2 0 2 4 30 30 - 40
Systems

Load Flow Studies: Introduction, Network model formulation and Bus Impedance matrix,
Power flow Equations, Gauss Siedel Power flow solution, Line-Flow and losses, Newton
Raphson power flow solution, Fast decoupled power flow solution, Economic Dispatch of
Generation: Non-linear function optimization: constrained parameter optimization, equality and
inequality constraints, Operating cost of a thermal plant, Economic dispatch neglecting losses
without and with generator limit, Economic dispatch including losses, Economic dispatch of
Hydro-thermal system, Compensation in Power system: Loading capability, compensation,
Flexible AC transmission systems, Shunt Compensators: SVC and STATCOM, Series
Compensator: TCSC and SSSC, Combined series and shunt controller: UPFC, Comparison
between STATCOM and SVC, Performance of FACTSs devices.

Power System Security & Reliability: System state classification, security analysis, contingency
analysis, sensitivity factors. Basic reliability concepts, reliability function, Reliability models
generating capacity, loss of load and loss of energy indices, Transmission systems reliability
evaluation.

*H. Sadat, “Power System Analysis”, TATA-McGraw Hill Edition.

*@G. Grainger and W. D. Stevenson, Jr. “Power System Analysis”, TATA- McGraw Hill Edition.
*Roy Billinton, “Reliability Evaluation of Power Systems”, Advanced Publications.

Course Contents

References
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Course Cr. Ct. Hr. Assessment

Code Name Pre-req | HIS | oc | Lab | Tut | sum | SA | MT | PE/OE | Final

Smart Grid

Technology ELE 373 3 2 0 2 4 30 | 30 - 40

ELE 478

Review of basic elements of electrical power systems, desirable traits of a modern grid,
principal characteristics of the smart grid, key technology areas; Smart grid communication:
Two way digital communication paradigm, network architectures, 1P-based systems, Power
line communications, advanced metering infrastructure; Renewable Generation: Renewable
Resources: Wind and Solar, Microgrid Architecture, Tackling Intermittency, Distributed
Storage and Reserves; Wide Area Measurement: Sensor Networks, Phasor Measurement Units,
Communications Infrastructure, Fault Detection and Self-Healing Systems, Application and
Challenges; Security and Privacy: Cyber Security Challenges in Smart Grid, Defense
Mechanism, Privacy Challenges.

Course Contents

*J. Momoh ‘Smart Grid: Fundamentals of Design and Analysis’ Wiley-IEEE Press, 2012.
References | *P. F. Schewe ‘The Grid: A Journey through the Heart of our Electrified World’ Joseph Henry
Press, 2006.

Cr. Ct. Hr. Assessment
Hrs. | Lec | Lab | Tut | sum | SA | MT | PE/OE | Final

Code Course Name Pre-req

HVDC and Flexible
ELE 479 AC Transimission ELE 274 3 2 0 2 4 30 30 - 40
Systems

Description and application of HVDC transmission, DC System components and their functions,
Converter configuration, Principles of DC Link control and Converter control characteristics, Firing
angle, Current and extinction angle control, DC link power control, Reactive power control and VAR
sources, MTDC system types; Power flow in AC Systems, Definition of FACTS, Constraints of
maximum transmission line loading. Benefits of FACTS, Uncompensated line, shunt and series
compensation, Phase angle control. SVC and STATCOM, Operation and Control of TSC, TRC and
STATCOM, Compensator Control; TSSC, SSSC, Static voltage and phase angle regulators TCVR
and TCPAR. Operation and Control applications, Unified Power Flow Controller, Circuit
Arrangement, Basic Principle of P and Q Control, independent real and reactive power flow control,
Applications; Introduction to interline power flow controller, Compensation Devices, STS, SSC,
SVR, Backup energy supply devices, Special purpose FACTS controllers, Thyristor controlled
voltage limiter and voltage regulator, Thyristor controlled braking resistor and current limiter.

Course
Contents

* N.G Hingorani, L. Gyugyi, “Understanding FACTS: Concepts and Technology of Flexible AC
References | Transmission Systems”, IEEE Press Book, Standard Publishers and Distributors, Delhi, 2001.
Padiyar K.R., “HVDC Power Transmission System”, Wiely Eastern PVT Limited.
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Code Course Name | Pre-req | o 1™ T ab [ Tut | Sum | SA | MT | PE/OE | Final
Grid Integration
ELE 480 | of Renewable ELE 373 3 2 0 2 4 30 | 30 - 40
Energy Systems

Control of frequency and voltage of distributed generation in Stand-alone and Grid-connected
mode, use of energy storage and power electronics interfaces for the connection to grid and loads.
Design and optimization of size of renewable sources and storages. Concept of microgrid,
operation of microgrid in grid-connected as well as isolated mode, power quality problems and
fault-ride through capability of microgrid. Integration of large capacity renewable sources to grid:
Operation and control, present trends, challenges, future technological needs viz., advanced
characteristics of renewable energy generating units and plants, improved flexibility in
conventional generation, transmission technology.

Course Contents

* M. J. Bollen, F. Hassan ‘Integration of Distributed Generation in the Power System’, IEEE Press,
2011.

* S. Heier and R. Waddington ‘Grid Intergration of Wind Energy Conversion Systems’, Wiley,
2006.

e L. Lei Lai and T. Fun Chan ‘Distributed Generation: Induction and Permanent Magnet
Generators’, Wiley-IEEE Press, 2007.

References

Cr. Ct. Hr. Assessment
Hrs. | Lec | Lab | Tut | Sum | SA | MT | PE/OE Final

Code Course Name Pre-req

Switchgear
ELE 481 Engineeringand | ELE 272 3 2 0 2 4 30 | 30 - 40
substations

Switchgear equipment, Main switchgear schemes, Circuit Interrupters: Fuses: Types and

Applications, Circuit breakers: Types (Air, Air-blast, Oil, SF6 and Vacuum), Construction,

Performance and ratings, Interruption of fault currents and arcs in circuit breakers. Switching

transients and their control.Functions of substation. Voltage levels in HYAC and HVDC substations.

Types and essential features of substations. Substation equipment, Substation layout, Busbar

schemes, Busbar materials and ratings, Busbar clamp and connectors, Substation structure, Insulators

and surge arresters. Protective systems in substations. Clearances and creepage distance, power line

carrier. Substation earthing system. Special requirement of EHVAC and HVDC substations, Testing

and commissioning at site, Protection, monitoring and control by microprocessors and computers.

1. BAKSHI, Uday A.; BAKSHI, Mayuresh V. Switchgear & Protection. Technical Publications,
2020.

2. RAVINDRANATH, B.; CHANDER, M. Power system protection and switchgear. New Age
International, 1977.

3. STEWART, Stan. Distribution switchgear. IET, 2004.

4. RAM, Badri. Power system protection and switchgear. Tata McGraw-Hill Education, 2011.

Course Contents

References
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Cr. Ct. Hr. Assessment
Code | CourseName | Pre-req | o ' T 0 [ Tut | sum | SA | MT | PE/OE | Final
Advanced
ELE 482 | Electric ELE 278 3 2 0 2 4 30 | 30 - 40
Machines

Course
Contents

Analysis of electrical machines using reference frame theory; two axial-model; Transient models and
behaviors of DC, Induction machines and synchronous machines, wind generators, self-excited
induction generators, doubly fed induction generators, permanent magnet synchronous generators, field-
oriented control, and direct torque control techniques. Simulation of different types of electric machines

g 1. D. P. Kothari and I. J. Nagrth, Electric machines, 4th edition, 2010.
s 2. Chee-MUN ONJ, Dynamic simulation of electric machinery using Matlab/Simulink, 1998.
2 3. J. F. Gieras , Advancements in electric machines
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Power Electronics ELE 213 | 3 Lec. |Lab | Tut Sum | SA MT PE/OE | Final
483 2 2 1 5 10 30 20 40
Course | Introduction; Overview of power semiconductor devices, characteristics. Diode (Uncontrolled) rectifiers.
Content | Controlled AC-DC rectifiers. Non-Isolated and isolated DC - DC converters, Control issues. DC - AC
Converters (Inverters). Device losses and thermal design. Computer simulation of the given topics
@ o R. Erickson and W. Maksimovic, “Fundamentals of Power Electronics”, 3rd edition, Springer, 2020,
§ ISBN No. 978-3-030-43881-4.
O e Mohan, Undeland, Robbins: “Power Electronics: Converters, Applications and Design.” 3rd Edition.
@ John Wiley & Sons, 2003. Lecture notes.
e Buck DC-DC Converter
- e Boost DC-DC Converter
§ e Single-phase Inverter
§ e Three-phase inverter
e Switching Characteristics: Diodes, MOSFETs and IGBTs
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 484 | Special Electric ELE 276 | 3 Lec. | Lab | Tut Sum | SA MT | PE/OE | Final
Machines 2 2 1 5 10 30 20 40

Course
Content

Construction, principle of operation, control and performance of stepping motors. Construction,
principle of operation, control and performance of switched reluctance motors. Construction, principle
of operation, control and performance of permanent magnet brushless D.C. motors. Construction,
principle of operation and performance of permanent magnet synchronous motors.

o e Janardanan, E. G. “Special Electrical Machines”. PHI Learning Pvt. Ltd., 2014.

§ . e K. Venkataratnam, “Special Electrical Machines”, Universities Press (India) Private Limited, 2019.
g:g e Ratnam, K. Venkata. "Special Electrical Machine”, 2008.

> o Experimental setup of hybrid stepper motor.

= e Speed control of brushless D.C motors.

e e Control of Switched Reluctance Motor.

3 e Experimental setup of permanent Magnet Synchronous Machine.
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Cr. Ct. Hr. Assessment

Code | Course Name [ Pre-req |0 oo = T som | SA [ MT | PE/OE | Final
Electrical

ELE4gs | 'mstallations e eaoe b s 1 ol o [ 2] 4 |30 30 ] 40
and Energy
Utilization

Codes and standards of electrical installations, Installation of electrical components, Electrical
hazards, Inspection and testing, Electrical maintenance, Earth leakage detection, Installation
planning, Electromagnetic field compatibility, Illumination technologies, Industrial heating;
Conduction, Convection, Forced Convection and radiation, resistance, arc, dielectric, induction,
H.F eddy current heating. Ventilation.

1. LINSLEY, Trevor. Basic electrical installation work. Routledge, 2013.

Course
Contents

§ 2. NEIDLE, Michael. Electrical installation technology. Elsevier, 2016.
S 3. DONNELLY, Eugene Lawrence. Electrical installation: Theory and practice. Nelson
& Thornes, 2014.
¥ 4. ATKINSON, Bill; LOVEGROVE, Roger; GUNDRY, Gary. Electrical Installation Designs.

John Wiley & Sons, 2012.

Code Course Title Pre-req | Cr. Ct. Hr. Assessment
Hrs.
. . Lec. Lab Tut Sum | SA MT | PE/ | Final
ELE 491 ﬁen_lorttl)leagn I§I§2E 3 OE
rojec 1 4 0 5 |50 |- 50 | --

The second design experience course for the students. The students build\implement\ fabricate
their design. They test and evaluate their design against the design specification. The students are
asked to demonstrate a functional project to the discussion committee, make an oral presentation
and deliver their final report that documents the project

Course
Content

Code Course Title Pre-req | Cr. Ct. Hr. Assessment
Hrs.
ELE 3118 Digital ELE 3 Lec. | Lab | Tut | Su |SA | MT | PE/O | Final
Electronics 213 m E
2 2 1 5 10 |30 |20 40

Analysis of CMOS digital circuits: The CMOS logic gates (inverter, NAND, NOR, XOR, compound

gates) - CMOS inverter and its dynamic operation - Delay (Timing optimization, delay models) -

Effect of transistor sizing - Power dissipation (static and dynamics) - Digital Ices technologies and

logic circuits families - NMQOS, dynamic, bipolar logic circuits- Sequential circuit design (delay

constraint, clock skew) CMOS implementation of Latches and flip-flop - semiconductor memories -

Random access memory both SRAM and DRAM - Read only Memory. CMOS Fabrication process

technology and Layout

e David Money Harris, Neil Weste, "CMOS VLSI Design: A Circuits and Systems Perspective",
4th Edition, Pearson, 2011

e Jacob Baker, CMOS Circuit Design, Layout, and Simulation, 3rd Edition, Institute of Electrical
and Electronics Engineers, 2010.

e H. Kaeslin, “Top-Down Digital VLSI Design”, 2015

Course Content

References

Laboratory | PSPICE and HSPICE simulation for the course topics
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Code Course Title Pre-req | Cr. Ct. Hr. Assessment
Hrs.
ELE 3302 Robotics ELE ELE | Lec. Lab Tut | Sum SA MT | PE/OE | Final
232, 3302 2 2 1 5 10 30 20 40
ELE 245

Rigid Motions and Homogeneous Transformations, forward(configuration) Kinematics, Inverse
Kinematics, Velocity Kinematics, Jacobian, Singularities, and Manipulability, Path planning,
Trajectory Planning, Euler-Lagrange Method, Newton-Euler Formulation.

Course
Content

References Mark W. Spong, “Robot Modeling and Control”, 2"Edition, Wiley, 2020, ISBN-13: 978-
1119523994

Using MATLAB Robotics toolbox:
¢ Rigid Motions and Homogeneous Transformations using MATLAB command

? e Get forward kinematics for Common serial robotics configuration

g e Get Jacobian and inverse Jacobian for Common serial robotics configuration

ﬁ e Trajectory generation using Robotics toolbox (half circle, straight line, quintic polynomial)
In the sense of project-based learning, each student should submit a complete project that cover
most of the intended outcomes

Code Course Title Pre-req | Cr. Ct. Hr. Assessment

Hrs.
ELE Intelligent Control ELE 3 Lec. | Lab | Tut | Sum | SA MT | PE/OE | Final
3304 232 2 2 1 5 10 30 20 |40

Concept of Artificial Intelligence. Foundations of Fuzzy Logic. Foundations of Fuzzy Control. Types
of Fuzzy Controllers. Fuzzy Logic Toolbox. Creation of Fuzzy Inference System with Fuzzy Logic
Toolbox. Creation of Fuzzy Controllers. Neural Networks. Neuron Model. Perceptron Model.
Modeling of Basic Logic Functions using the Perceptron. Feedforward Neural Network with
Backpropagation Error. Approximation of Functions by a Two-layer Feedforward Neural Network.
Creation of a Neural Networks with Neural Network Toolbox.

e Jinkun Liu, “Intelligent Control Design and MATLAB Simulation”, Springer, 2018.

e LiXin Wang, ‘A Course in Fuzzy Systems and Control,’ 1st Edition, Pearson, 1997
e . M. Zurada, ‘Introduction to Artificial Neural Systems,” 1st edition, 1992.

References

e Thrishantha Nanayakkara, Ferat Sahin, “Intelligent Control Systems with an Introduction to
System of Systems Engineering “, CRC Press, 2009, ISBN-13: 978-1420079241

Laboratory | ¢  Fuzzy Logic toolbox in MATLAB
e Neural network toolbox in MATLAB
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Modelling and ELE 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
3306 Simulation 245 2 2 1 5 [10 |30 [20 40

Course | Basic Concepts of Modeling. Two magnetically coupled coils. Reference Frame Theory. Small

Content | Signal Modeling. Modeling of Induction machines. Modeling of Synchronous Machine. Dynamic

Analysis of Synchronous Machine.

e Ahmed Masmoudi, “Control Oriented Modelling of AC Electric Machines”, Springer, 2018.

e Asif Mahmood Mughal, “Real Time Modeling, Simulation and Control of Dynamical Systems”,

Springer, 2016.

R. Krishnan, “Electric Motor Drives - Modeling, Analysis& contro

edition, 2002.

e P.C. Krause, Oleg Wasynczuk, Scott D. Sudhoff, “Analysis of Electrical Machinery and Drive
systems”, 2" Edition, IEEE Press, 2002.

MATLAB/SIMULINK lab for

|II

, Pearson Publications, First

References
[ )

CZ; ¢ two magnetically coupled coils

g o three phase induction machines

= o three phase Synchronous machines

- .

e DC machines
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.

ELE System Identification and ELE 231 3 Lec. Lab Tut | Sum | SA MT PE/OE | Final
3308 Parameter Estimation 3 2 1 5 10 30 20 40

Introduction to Estimation theory. Parameter estimation (online and offline). Minimum variance
unbiased Estimation. Cramer- Rao lower bound. Linear estimators. Maximum likelihood. Least squares
estimation. The method of moments. Bayesian Methods. Extension to Complex Data. Linear Kalman
Filtering. Extended Kalman Filter.

Course
Content

e Steven M. Kay, “Fundamentals of Statistical Signal Processing:Practical Algorithm Development”,
Pearson College Div, 2013, ISBN 13: 978-0132808033

e P.R.Kumar, Pravin Varaiya, “Stochastic Systems: Estimation, Identification, and Adaptive Control “,
Society for Industrial and Applied Mathematics, 2016.

o Computer labs with MATLAB.

e State space Representation in MATLAB
e Kalman Filters in MATLAB

Laboratory | References
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.

ELE Advanced Topics in ELE 3 Lec. Lab Tut Sum SA MT | PE/OE | Final
3402 Computer Networks 246 2 2 1 5 10 | 30 20 40

Spanning Tree Protocol(STP) - Spanning tree enhancements - PortFast technology - virtual LANs
1= (VLANS) - 802.1Q Native VLAN - Dynamic trunking protocol - Implement VLAN trunking protocol -
= Implement Inter-VLAN Routing - Per VLAN Spanning Tree (PVST+) - IPv4 Static Routing -
S Dynamic Routing Protocols - Distance Vector Routing Protocols (RIP V1, RIP V2 ) - Network
3 management: goals, standards, protocols including SNMP (v1,2,3), Remote Monitoring - Network
3 Automation (Telnet Python Automation on Routers) - Network Programming (Sockets, IPv4, and
O Simple Client/Server Programming) - Software Defined Networking (SDN) - Wireless and Mobile

Networks: (Wi-Fi, WiMAX, LTE Wireless LAN)

e AS.Tanenbaum, “Computer Networks”, 6th Edition, Pearson Education, 2021.

e James F. Kurose, Keith W. Ross, "Computer Networking a Top-Down Approach", Pearson, 8th
o edition, 2021, ISBN-13: 978-0-13-285620-1
§ e Peter L Dordal, "An Introduction to Computer Networks", 2020 available in:
% https://intronetworks.cs.luc.edu/current2/html/
E’_:’ e PradeebanKathiravelu, Dr. M. O. FaruqueSarker, "Python Network Programming Cookbook", Packt

Publishing, 2nd edition, 2017, ISBN 978-1-78646-399-9
e "CCNP Enterprise Advanced Routing ENARSI 300-410 Official Cert Guide", Raymond Lacoste,
Brad Edgeworth, 2020, ISBN-13: 978-1-58714-525-4, Published by: Cisco Press

e Implementing Spanning Tree Protocol

e Implementing VLANS

e Inter-VLAN Routing

e Static Route Configuration

e RIP Configuration
> e Virtualization & VMware Installation & Windows Server 2019 Installation & Windows 10
= Installation - Active Directory
S e Join Domain & Create Domain Users & User Automation
S e Remote access on server & NTFS Permissions &Sharing Permissions

o DHCP server & DNS server on Windows Server

e Telnet Python Automation on Cisco Routers

e Network Simulation Tools (ex. Mininet, Omnet)

e Preparing network for practical implementation SDN (Software Defined Network)

e Configuring Wireless LAN Access
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
ELE Computer and Network ELE H3rS. Lec. Lab Tut | Sum | SA MT PE/OE | Final
3404 Security 246 2 2 1 5 |10 |30 |20 40
Networking Security Concepts: (Attacks - Mitigation Techniques- Vulnerability - Threats - Risk -
€ Exposure) - Cryptographic Technologies: Symmetric key, public key- DHCP Starvation Attack - DHCP
2 Spoofing Attack - Mitigating DHCP Attacks - MAC Spoofing Attack - MAC Flood Attack - Switch
38 Port Security - IP Spoofing Attack - IP Source Guard - ARP Spoofing Attack - Dynamic ARP
3 Inspection - Mitigating STP Attacks - VLAN Switch spoofing Attack - VLAN Double Tagging Attack-
3 Mitigating VLAN Attacks - Securing Routing Protocols - RIPv2 Authentication Keychain - Securing
o Devices Access - Secure Shell (SSH) - Securing wireless LAN - Router Password Recovery - Backup
and Restore Configuration Files - Understanding Firewall Fundamentals
e William Stallings, “Cryptography and Network Security: Principles and Practice”, 6th Edition,
Pearson, 2013, ISBN-13: 978-0133354690
e James F. Kurose, Keith W. Ross, "Computer Networking a Top-Down Approach", Pearson, 8th
@ edition, 2021, ISBN-13: 978-0-13-285620-1
§ e Jose Manuel Ortega, "Mastering Python for Networking and Security”, Packt Publishing, 2018,
2 ISBN-13: 978-1788992510
o e "CCNP and CCIE Security Core SCOR 350-701 Official Cert Guide", Omar Santos, 2020, ISBN:
9780135971833, Published by: Cisco Press
o "CCNA Security 210-260 Official Cert Guide", Omar Santos, John Stuppi, 2015, ISBN-13: 978-1-
58720-566-8, Published by: Cisco Press
e Installing Wireshark & Installing Kali Linux
o DHCP Starvation Attack using Kali Linux
e Mitigating DHCP Attacks (Configure DHCP Snooping on real Cisco Switches)
e MAC Flood ATTACK On Kali Linux
e configure port-security on real Cisco Switch
g‘ e |P Source Guard & Integration Between IP Source Guard & Port Security on real Cisco Switch
g o Detect Fake packets from attackers & Detect ARP Spoof Attack by Duplicate Address Filter
§ e Configuring Dynamic ARP Inspection on real Cisco Switch
e Configuring Root Guard &Configuring BDPU Guard
e RIPv2 Authentication Keychain
e Securing Devices Access & Configure SSH
e HTTP Protocol Sniffing & Sniffing File Transfer Protocol & Sniffing Email Protocols
e Wireless security & python security (port scanner - network scanner - network sniffer)
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Code Course Title Pre-req | Cr. Ct. Hr. Assessment

Hrs.
ELE Software Engineering ELE 3 Lec. | Lab | Tut | Sum | SA | MT | PE/OE | Final
3406 144 2 2 1 5 |10 |30 |20 40

The principles and theory of programming-in-the-large. The phases of software development,
requirements development, software design software coding, and module testing, and software
verification and validation - Documents, rapid phototyping, top down, bottom up, successive
refinement, functional and data abstraction. - Black and white box testing methods. Software quality.
Hierarchical and democratic term organization structures and the effects of personalizing and group
dynamics.

e David Farley, “Modern Software Engineering”, Addison-Wesley Professional, 2021.

B
% e Rajib Mall, “Fundamentals of Software Engineering”, 4th Edition, PHI Learning, 2014
§ e lan Sommerville, “Software Engineering”, 10" edition, Pearson, 2015, ISBN-13: 978-013703515
Phases of the software development life cycle:
- o Identify the Requirements and prepare the problem statement
g e Analysis and design
g e Implementation, testing (Integration testing, Performance testing, regression testing, metrics)
9 e Delivery, and maintenance
e The Git environment
Code Course Title Pre-req | Cr. Ct. Hr. Assessment
Hrs.
ELE 3408 Data Analytics BES 211 3 Lec. | Lab | Tut | Sum | SA | M | PE/OE | Final
T
2 2 1 5 110 |30 |20 40

Project-based course focused on exploring and understanding how data are collected, represented, and
stored, and computed/analyzed upon to arrive at appropriate and meaningful interpretation (gathering and
wrangling the data), the ETL process - Set of algorithms for data analytics which include: hashing, indexes,
caching; algorithms for structured datasets; streaming data modes; clustering algorithms; and case studies.
Introduction to data mining: Concepts, techniques, and systems of data warehousing and data mining. Data
visualization tools

Course
Content

References e Anil K. Maheshwari, "Data Analytics Made Accessible", 2021
e Mr Benjamin Smith, “DATA ANALYTICS: A Comprehensive Beginner’s Guide to Learn About
the Realms Of Data Analytics From A-Z”, 2020, ISBN-13: 979-8640455267

e Descriptive Statistics

e Reading and writing different datasets
Visualization

e Correlation and Covariance

e Using Hadoop for Big data

Laboratory
[ ]
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 3410 Web Engineering ELE 3 Lec. | Lab | Tut | Sum | SA MT | PE/OE | Final
143 2 2 1 5 10 30 20 40

Web developing basics - Website structure and hosting - HTML basics - HTML linking - HTML

Forms- JavaScript programming - website with styles: CSS properties - Media specific styles -

Layout Methods - Web design with Bootstrap - Typography - React - Database Integration - PHP

Hypertext Processor - data interchange languages (JSON/XML)

o Terry Felke-Morris, "Basics of Web Design: HTML5 & CSS3", Pearson, 3rd edition, 2016,
ISBN-13: 978-0133970746

e Marty Stepp, Jessica Miller, and Victoria Kirst, "Web Programming Step by Step”, LULU
ENTERPRISES, 2nd Edition, 2012, ISBN13: 9781105578786

e Jon Ducket, "HTML and CSS: Design and Build Websites", Willey, 2011, ISBN: 978-1-118-
00818-8

¢ Jon Ducket, "JavaScript and JQuery: Interactive Front-End Web Development"”, Willey, 2014,
ISBN: 978-1-118-53164-8

Laboratory | e Git Environment, Design using HTML, Design using CSS, Program using JavaScript,
JSON/XML, Web Application

References

Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Fault-Tolerant ELE 242, 3 Lec. Lab Tut | Sum | SA | MT | PE/O | Final
3412 Computing BES 211 E
2 2 1 5 |10 |30 |20 40

Introduction to fault tolerant systems - Fault Models - Stuck-at Faults - Error Detection - Fault Tolerant
Design Techniques Based on Hardware Redundancy, software, information Redundancy - Measures of
Fault Tolerance and Reliability— Case Studies

Course
Content

e Shooman, Martin, "Reliability of Computer Systems and Networks: Fault Tolerance, Analysis, and
Design”, Wiley Interscience, 2002. ISBN 9780471293422

(7]
% e Israel Koren C. Mani Krishna, "Fault-Tolerant Systems" 2nd Edition, Morgan Kaufmann, 2020,
O ISBN: 9780128181058.
o e Parag K. Lala, "Fault Tolerant & Fault Testable Hardware Design”, 2020, BSP Books, ISBN:
9789386819062
Project based laboratory where the student along with the course will:
g* e Design and implement a system
g e Apply Fault Tolerant Techniques to the system
§ e implement fault injection techniques

e Testand verify the design reliability
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Cloud Computing ELE 3 Lec. | Lab Tut | Su|SA | MT | PE/OE | Final

3414 246 m
2 2 1 5 110 |30 20 40

Essential characteristics of cloud computing, the evolution of cloud computing, the emerging
technologies supported by cloud, the different types of service and deployment models-
Infrastructure-as-a-Service (laaS), Platform-as-a-Service (PaaS), and Software-as-a-Service (SaaS).
the three main deployment models available on the cloud—~Public, Private, and Hybrid. various
components of a cloud computing architecture: virtualization virtual machines, bare metal servers,
and the difference between virtual machines and bare metal servers. the emergent trends in cloud
computing: Hybrid Multi-cloud, Serverless Computing, and Microservices. Cloud Security and
Monitoring.

e Anand Nayyar, “Handbook of Cloud Computing”, BPB Publication, 2019

Lizhe Wang, Rajiv Ranjan, Jinjun Chen, Boualem Benatallah , “Cloud Computing”, 2017

Course Content

References
[ ]

e Building a Cloud using OwnCloud and WAMPServer

e Transferring Cloud Data Using Secure Channel

e Harvesting Cloud Credientials by Exploiting Java Vulnerability

e Performing Cloud Vulnerability Assessment Using Mobile-Based Security Scanner

Laboratory

Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE . . ELE Lec. | Lab | Tut Sum | SA MT | PE/OE | Final
M1 Satellite Communication 312 3 2 2 1 5 10 30 20 20

Orbital Mechanics and Launchers, Satellites, Satellite Link Design, Modulation and Multiplexing

3 £ | Techniques for Satellite Links, Multiple Access Techniques, Error Control for Digital Satellite Links,
3 *g‘ Propagation Effects and their Impact on Satellite—Earth Links, VSAT SYSTEMS, Low Earth Orbit and
O O | Non-Geostationary Satellite Systems, Direct Broadcast Satellite Television and Radio, Satellite
Navigation and the Global Positioning System.

e Timothy Pratt, Charles W. Bostian and Jeremy E. Allnutt, Satellite Communications, John Wiley &
Sons, second edition, 2003

References

Set up a Satellite Communication Link.

Study the generation of a Frequency Hopping Spread Spectrum Modulated signal.

To study radiation pattern & calculate beam width for Yagi uda& folded dipole antenna.
To study radiation pattern & calculate beam width for circular & triangular patch antenna.
To study GPS data like longitude, latitude using GPS receiver

Study of Minimum Shift Keying (MSK) Modulation and de-modulation Process

Laboratory
e o o o o o
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Cellular ELE 3 Lec. | Lab Tut Sum | SA MT PE/OE | Final
4112 Communication 312 2 2 1 5 10 | 30 20 40

Elements of cellular radio system design, Different Specifications of world's cellular systems, Cell Coverage
g % for Signal and Traffic, Cell-Site Antennas and Mobile Antenna. Co-channel Interference reduction,

3 ‘g‘ Frequency Management and Channel Assignment, Handoffs, Switching and Traffic, Data Links and

OO Microwaves, Spectrum Efficiency Evaluation.

References | ®  William C. Y. Lee, "Mobile Cellular Telecommunications Systems", McGraw-Hill Inc.

e Tostudy and analyze the behavior of the PSTN TST switch on Trainer kit.
To study and analyze the behavior of the CDMA Trainer kit designed to provide experimental knowledge

>
§ of CDMA Direct Sequence Spread Spectrum Modulation/Demodulation technique.
T e Tostudy and analyze the Mobile phone on its trainer kit.
_cgd e To study and analyze the behavior of 3G network using cellular phone on the 3G mobile trainer kit.
— e Tostudy and use the AT commands using GSM trainer kit to make voice call and send messages.
e To study the VolP implementation on VOIP Trainer kit.
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 4121 | Antenna Theory and ELE 3 Lec. |[Lab | Tut | Sum | SA MT | PE/OE | Final
Wave Propagation |1 316 2 2 1 5 10 | 30 20 40

Course | Aperture antennas. Horn antennas. Microstrip antennas. Parabolic antennas. Reflect array antennas. Base-
Content | station antennas. Propagation effects.

e Antenna Theory, Wiley, 3th edition, C. Balanis.

References | 4 Antenna Theory and Design, Wiley,2nd Edition, Warren L. Stutzman, Gary A. Thiele.
e Aperture Antennas.
> e Horn Antennas.
£ e  The Rectangular Patch Antenna.
S e Microstrip Planar Array Antennas.
o .
o e Parabolic Antennas.
e Antenna Pattern Plotting.
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 4122 | Microwave Circuits ELE 3 Lec. |[Lab |Tut |Sum |SA | MT | PE/OE | Final
and Devices 316 2 2 1 5 10 | 30 20 40

Electromagnetic and plane waves review, rectangular and cylindrical waveguides, Microstrip and
strip line, Microwave Network analysis (Z, Y, S, ABCD matrices), Microwave resonators
(cavities, dielectric), Misc. components (attenuators, terminations), Microwave Filters LPF and
BPF, Active Microwave elements.

Course
Content

References | ® Microwave Engineering, David M.Pozar, Wiley, 4th edition.

e Microstrip Impedance calculations. Microwave Network by Matlab.

Laboratory | ® Microstrip Coupler. Microstrip LPF. Microstrip BPF.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Forward Error ELE 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
4131 Correction Codes 313 2 2 0 4 10 | 30 20 40

Cyclic Codes, Encoding of Cyclic Codes, Decoding of cyclic Codes, Shortened Cyclic Codes,

3 g Binary BCH Codes, Decoding of BCH codes, RS Codes, Majority-Logic decodable and finite

3 ‘g geometry codes, Convolutional Code, Viterbi decoder, Soft-output Viterbi algorithm, BCJR

ONE} algorithm, Turbo-codes, LDPC codes, Reliability based soft-decision decoding algorithm for linear

block codes.
e Simon Haykin, Communication Systems, Wiley, 4th edition
References | ,  ghy Lin, Daniel Castello, Error Control Coding, Pearson, 2nd edition
¢ Simulation of the encoder and decoder of cyclic code.
e Simulation of the encoder and decoder of BCH code.
e Simulation of the encoder and decoder of RS code.
e Simulation of the encoder of Convolutional code.
Laboratory | 4  simulation of the Viterbi decoder.
e Simulation of the soft-output Viterbi decoder.
e Simulation of the BCJR decoder.
e Simulation of LDPC decoder.
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE | Digital Signal Processing ELE 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
4151 1i 314 2 2 0 4 10 30 20 40

course covers advanced topics of DSP that provide the student solid theoretical and practical
understanding of: system solution with initial conditions using UZT, multi-rate signal processing,
guadrature-mirror filters, LTI system analysis, advanced filter design and spectral analysis.

Course
Content

e Discrete-Time Signal Processing, Oppenhiem, Schafer Pearson, 3rd edition

g e Digital Signal Processing: Principles, Algorithms and Applications, J. Proakis, D. Manolakis,
o Prentice-Hall, 2006 (4-th edition)
& | e Applied Digital Signal Processing, Theory and Practice. Dimitris G. Manolakis, Vinay K. Ingle,
o Cambridge University Press, 1st edition.

e Discrete-Time Convolution using MATLAB.
> | Sample rate conversion of audio files using MATLAB.
£ | e Design of IIR and FIR digital filters using "Filter Design and Analysis" tool of MATLAB.
_§ Evaluation of finite-word precision on filter response and stability.
< | « DTMF Generation and Detection using IFFT and FFT.

e Project: Voice Compression using double-band multi-rate Quadrature Mirror Filters.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE | Detection and Estimation ELE 3 Lec. |Lab |Tut |Sum |SA | MT | PE/OE | Final
4152 Theory 311 2 2 0 4 10 | 30 20 40

Fundamentals of detection theory, Single sample detection of binary hypotheses, Bays criterion,
Minimax criterion, Neyman-Pearson criterion, Receiver operating characteristics, Multiple sample
detection of binary hypotheses, Fundamentals of estimation theory, relation between detection and
estimation theory, Types of estimation problems, Properties of estimators, Bayes estimation, Maximum-
likelihood estimation, Cramer-Rao inequality.

g e Harry L. Van Trees, Detection, Estimation, and Modulation Theory, Part I.

@ | e Thomas A. Schonhoff, Detection and Estimation Theory and its Applications, Pearson Prentice

& Hall, 2006

@

- | Simulation of M-ary PSK receiver.

S | e« Simulation of M-ary FSK receiver.

g e Frequency offset estimation in digital receivers.

S | e« Symbol time estimation in digital receivers.

— | « Simulation of Radar transmitter and receiver.
Code Course Title Pre-req Cr. Ct. Hr. Assessment

Hrs.
ELE Advanced Robotics ELE 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
4301 3302 2 2 1 5 |10 30 20 40
» Introduction to parallel robots, Flying robots (construction, dynamic, and control), Mobile robotics
2 o | (construction, dynamic, and control), Static force and compliance, trajectory planning, robot control,
O  ( robot sensing. Environmental perception applying sensors and computer vision
© e Siciliano, Bruno, Khatib, Oussama, “Springer Handbook of Robotics”, (Eds.),2016
% 8 e Mark W. Spong, “Robot Modeling and Control”, 2" Edition, Wiley, 2020, ISBN-13: 978-1119523994
s
Using MATLAB Robotics toolbox:
e use MATLAB Robotics toolbox for flying robot modeling and control

g‘ e use MATLAB Robotics toolbox for mobile robot modeling and control
g e Trajectory generation for prespecified tasks (case study)
ﬁ e Getting start with computer vision in robotics field.

In the sense of project-based learning, each student should submit a complete project that cover most of
the intended outcomes
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 4303 Autonomous ELE 3 Lec. Lab Tut | Sum | SA MT PE/OE | Final
Systems 3302 2 2 1 5 110 30 20 40

This course introduces autonomous systems including the architecture of autonomous systems.
The Basics of Autonomy (Motion and Vision), design of agents, models and knowledge
representations, robot navigation (localization and mapping. The lectures and exercises of this
course introduce several types of robots such as wheeled, flight, and underwater robots, self-
deriving cars).

References | e R.Seigwart, I. R.Nourbakhsh, D. Scaramuzza, "Introduction to Autonomous Mobile Robots”,
2" Edition, MIT Press, 2011.

e Gerardus Blokdyk, “Autonomous System AS”, 2" Edition, 5STARCooks, 2022, ISBN-13: 978-

Course
Content

0655342304.
e MATLAB virtual lab: Modelling and simulating autonomous robotics systems
g‘ e Using different computer's program such as V-REP for simulating the dynamics of different
g robots.
§ o  Other useful simulating programs may be included (GACEEPO, MSC ADAMS).
o Laboratory experiments will be set based on the course selected topics and robots.
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Advanced Control ELE 3 Lec. Lab Tut | Sum | SA MT PE/OE | Final
4305 Systems 333 2 2 1 1 |10 |30 |20 40

Basic principles of control systems engineering, Modeling of sampled-data systems, sampling rate
selection, Controller design with continuous systems, Direct digital design, Design considerations for
robust control, Feedforward control, State space methods for control and estimation, Optimal feedback,
and long-range predictive control, Adaptive, learning, fuzzy, and variable structure control

Course
Content

e Eduardo Garcia Jaimes,”Advanced Control Systems: Theory and Practice”,Our Knowledge
Publishing, 2021, ISBN-13: 978-6202831758

o

§ e Hassan K. Khalil, “Nonlinear Control”, 1°** edition, Pearson, 2014, ISBN: 978-0133499261

E e K. Ogata, “Modern Control Engineering”, 5" edition, Pearson, 2009, ISBN: 978-0136156734

& e G. F. Franklin, J. David Powel, M.L. Workman, “Digital Control of Dynamic Systems”, 3™ edition,
Adison Wesley, 1997, ISBN: 978-0201820546

> Project based laboratory where the student along with the course will:

% o Design, build, simulate, and test control systems and strategies using both MATLAB and Simulink

g e Work on a controls-based project related to graduate thesis work. If graduate thesis is not controls-

g related, a relevant project will be assigned
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE | Advanced Industrial ELE 331 3 Lec. | Lab | Tut | Sum | SA | MT | PE/OE | Final
4307 | Automation Systems 2 2 1 5 |10 |30 |20 40

Course
Content

Introduction to industry 4.0. Sensors and transducers: Temperature, displacement, force, pressure, displacement
sensors — Actuators: Hydraulic, Pneumatic, and Electric actuators — Digital PI, PID controller — Industrial Process
Control examples: Continuous Casting process, rolling process, Winding, and unwinding process, drawing
process, Mixing Process, basics of machine safety, process safety. Industrial Communications, Protocols,
networks. Examples on media converters. Protocol converters.

e  Geoffrey Williamson, “Industrial Automation: Systems and Engineering”, States Academic Press, 2022

wn
§ e L. A.Bryan, E. A Bryan, 'programmable controllers’ theory and implementation', 2nd Edition, Amer Technical
s Pub, 2003.
S e Dag H. Hanssen,” Programmable logic controllers a Practical approach to IEC 61131-3 Using CoDeSys”, Wiley,
o 2015.
> e  Process Simulator labs
= e  Drive Control through network
E e Protocol Examples
< e WinCC SCADA
Code Course Title Pre-req | Cr. Ct. Hr. Assessment
Hrs.
ELE Selected Topics in 3 Lec. Lab Tut | Sum | SA MT PE/OE | Final
4309 Control Systems 2 2 1 5 |10 |30 |20 40

This course would cover selected contemporary topics in control systems engineering. The course
content must take approval from the Electrical Engineering Department Council before students’
registration.

Code Course Title Pre-req Cr. Ct. Hr. Assessment

Hrs.
ELE | Parallel and Distributed ELE 3 Lec. | Lab | Tut | Sum | SA | MT | PE/OE | Final
4401 Systems 3402 2 2 1 5 | 10 | 30 20 40

The use of parallelism to achieve high performance - parallelism within the central processing unit — parallel
processing in multiprocessors environment - physical components of the data flow machines — new parallel
architectures - the new advances in parallel processing - models and structures parallel data - examples of
applications of the current in parallel and distributed systems- Distributed Systems, MapReduce, Clusters -
Distributed File Systems, Security - Distributed Shared Memory, Peer-to-Peer

e  Arun Kulkarni, Nupur Prasad Giri, Nikhilesh Joshi, Bhushan Jadhav, “Parallel and Distributed Systems “,Wiley,
2016, ISBN: 9788126565825

§ e Peter Kacsuk, Thomas Fahringer, “Distributed and Parallel Systems: From Cluster to Grid Computing”,

§ Springer 2007, ISBN-13: 978-0387698571

% e F. Xhafa, F. Leu, M. Ficco, and C. Yang, “Advances on P2P, Parallel, Grid, Cloud and Internet Computing,”

o Proceedings of the 13th International Conference on P2P, Parallel, Grid, Cloud, and Internet Computing
(3PGCIC-2018).

- e Virtual Machines and Virtualization of Clusters and Data Centers

% e Implementation of Service Oriented Architecture for Distributed Computing.

E e Cloud Programming and Software Environment

3 e grid Computing, Systems, and Resource Management.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 4403 Digital Forensics ELE 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
3404 2 2 1 5 (10 |30 20 40
- Introduction to Digital Forensics, Types of cybercrimes, electronic evidence and handling,
g electronic media, collection, searching and storage of electronic media, internet crimes, hacking
5 and cracking. Data Acquisition and Authentication Process, Windows Systems, UNIX file
% Systems, mac file systems, computer artifacts, Internet Artifacts, OS Artifacts, and their forensic
2 applications. Forensic Tools, Usage of Slack space, tools for Disk Imaging, Data Recovery,
8 Vulnerability Assessment Tools, FTK tools, Anti Forensics and probable counters, process of
computer forensics and digital investigations, processing of digital and multimedia evidence.
e (. Altheide and H. Carvey, “Digital Forensics with Open-Source Tools”, Syngress, 2011. ISBN:
§ 9781597495868.
§ e Rama Chandra Malayanur, “Forensics2022: Digital Forensics and Cyber Crime", 2022
(5]
E e Preston Miller, Chapin Bryce, “Python Digital Forensics Cookbook: Effective Python recipes
for digital investigations, Packt Publishing, 2017.
e Live Case Studies
- e Open-Source Forensic Tools
g e Disk Forensics and Data Recovery
% e Steganography
— o Key loggers
o Network monitors
Used in Program ] Computer and Control Systems (Computer Concentration) | Semester | 9
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 4405 Software Project ELE 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
Management 3406 2 2 1 5 [10 |30 |20 40

Course
Content

Introduction to Software Project Management - Project Analysis: strategic assessment, technical
assessment, economic analysis - Activity Planning and Scheduling: Objectives of activity
planning, Work breakdown structure, Bar chart, Network planning model: Critical path method,
Program evaluation and review technique, Precedence diagramming method, shortening project
duration, Identifying critical activities. - Risk Management - Resource allocation - Monitoring and
control - Software quality assurance and testing - Software Configuration Management

References

e Adolfo Villafiorita, "Introduction to Software Project Management", Auerbach Publications,
2014,I1SBN 9781466559530

e Robert K. Wysocki, "Effective Software Project Management", Wiley, 2006,ISBN: 978-0-470-
44653-9

Laborat
ory

Students should prepare a project report using different concepts of software project management.
The project can be done in groups. Each group can select a case study and apply the concepts of
software project management focusing on project analysis, scheduling, risk analysis, resource
allocation, testing.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 4407 Compilers ELE 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
144 2 2 1 5 |10 |30 20 40
Course Introduction to Compiling; Lexical analysis: specification and recognition of tokens, finite
Content automata; Syntax analysis: grammars, top-down and bottom-up passing; Syntax-directed

translation; Semantic routines; Storage-allocation strategies; Code generation; Error recovery.
References e Keith D. Cooper, Linda Torczon, “Engineering a Compiler”, 3" Edition, Morgan Kaufmann,

2022.
e AlfredAho, et al, “Compilers. Principles, Techniques and Tools”, Addison Wesley,2006.

Laboratory |e Lexical Analysis

e Symbol Table

e Type Checking and Semantic Analysis
e Optimization

Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 4409 Internet of Things | ELE 342 3 Lec. | Lab Tut | Sum | SA MT PE/OE | Final
2 2 1 5 110 |30 20 40
Overview of 1oT and High-level Architecture, Setting up loT workflow. Programming with
Advanced C / Embedded C. Micro-controller programming using Arduino. Programming with
Python. Building 10T Applications using Raspberry Pi

0T Protocols: HTTP, CoAP, MQTT, AMQP, 6LoWPAN. IoT Cloud Infrastructure
Performance and Security in IoT

e John Soldatos, “Building Blocks for IOT Analytics”, River Publishers, 2017, ISBN: 978-87-

93519-03-9.

Course
Content

(%2}
(<5
% e Marco Schwartz, “Internet of Things with Arduino Cookbook”, Packt Publishing, 2016,
O ISBN-13: 978-1785286582
4 e Othmar Kyas, “How to Smart Home a Step-by-Step Guide to Your Personal Internet of
Things”, 3rd edition, Key concept Press
e reading digital input through Wi-Fi
g* e Reading analog input through Wi-Fi
g ¢ NodeRed platform intro
§ e Using MQTT broker in sending messages

e Raspberry Pi interface for 1oT
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE . ELE 242 | 3 Lec. Lab Tut Sum | SA MT PE/OE | Final
4411 RTL design 2 |2 |1 |5 [10 [30 |20 |40

Introduction - FPGA Architecture - Overview of FPGA/ASIC Design Flow- RTL Coding - Digital
Design with HDL (VHDL/Verilog) - Design modelling with examples - Test Bench Development -
Simulation and Synthesis- Timing Analysis - Chip Scope - RTL Optimization - System Design with
Finite and Algorithmic State Machine.

e Frank Vahid, " Digital Design with RTL Design, VHDL and Verilog", Second Edition A John Willey

Sons Publications, 2011

(7p]
(5]
% e Sanjay Churiwala - Sapan Garg, "Principles of VLSI RTL Design a Practical Guide”, Springer New York
E Dordrecht Heidelberg London, ISBN 978-1-4419-9295-6, 2011
[6)
o e A. Arockia Bazil Raj, "FPGA-Based Embedded System Developer’s Guide",Taylor & Francis Group,
LLC, 2018
- e Arithmetic Operations: Adders/ Subtractors - Multipliers — Dividers
2 e Trigonometric Computations: CORDIC
E e Memory Design and Implementation: ROM - RAM
g e Peripheral Interfacing
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE Selected Topics in 3 Lec. Lab Tut Su | SA MT PE/OE | Final
4413 | Computer Engineering m
2 2 1 5110 |30 20 40

| As the development of computer engineering is fast, this course would cover selected contemporary

3 & | topics in computer engineering. The course content must take approval from the Electrical Engineering

§ S | Department Council before students’ registration.
o

Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 4425 ) ELE Lec. Lab Tut Sum | SA MT PE/OE | Final
VLSI Design 4411 S I'2 [ 2 1|5 [120]3 | 20 | 40

This course covers Principles, analysis, and design of CMOS Radio frequency (RF) integrated
circuits for wireless communication systems. Noise performance and limitations of devices, RF
Circuits, Design of RF Filter design. Basic blocks in RF systems and their VLSI implementation,
Low noise Amplifier design, Design of Mixers, Various mixers working and implementation.
VVCO and definition of phase noise, Noise power and trade off. PLL frequency Synthesizers.
Frequency dividers. Cadence SpectreRF for circuit simulations.

Course
Content

e Thomas H. Lee , Design of CMOS RF Integrated Circuits, Cambridge University
press, June 2012.

References | ® Jacob Baker, CMOS Circuit Design, Layout, and Simulation, 3rd Edition, Institute of
Electrical and Electronics Engineers, 2010.

e Razavi, PHI, RF Microelectronics, Pearson, 2nd edition.

o Gilbert Mixer Simulation (Cadence SpectreRF).
Laboratory | 4 | NA simulation using Cadence SpectreRF.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE ] ELE Lec. Lab Tut Sum | SA MT PE/OE | Final
4427 ASIC Design 4411 3 2 2 1 5 [ 10 | 30 | 20 40
Course covers Fundamentals of ASIC digital Design Flow, Advanced register-transfer level RTL design
e using HDL language. RTL Verification, Synopsys design compiler, logic synthesis tool for mapping
2 £ RTL onto Gate-Level, Netlist Generation, Essential Level system on chip SOC designing, ASIC
8 S physical design flow, Floor planning, Automatic Place the Functional blocks, Optimization and timing
analysis techniques, Clock tree synthesis CTS, and Routing Algorithms, ASIC verification and post
Synthesis Algorithms. virtuoso GDS file. DRC & LVS calibration.
« | o Digital ASIC Group, Digital ASIC Design, A Tutorial on the Design Flow, Lund Institute of
§ Technology, October 20, 2005.
k3] Michael John Sebastian Smith, Application-Specific Integrated Circuits, 1997.
& Golshan, Khosrow, Physical Design Essentials, springer, 2007.
e Design and implement a FIR filter by VHDL and perform the following steps:
o Verification from your code.
e Logic synthesis.
e Import Design to SOC Encounter.
e Floor Planning.
g‘ e Placement.
§ e Optimization and timing analysis.
2 | e Pre-CTC Timing.
— | ¢ Clock Tree Synthesis.
e Post-CTS timing.
e Routing the Design.
e Post synthesis gate level simulation.
e Generating final GDS File.
Code Course Title Pre-req Cr. Ct Hrs Assessment

Hrs.

. . . Lec | Lab Tut Tot SA MT | PE/OE | Final
BES 111 | Differential Equations | BES 012 3 5 0 5 4 30 | 30 a 40
Ordinary differential equations (ODEs): Classification and types of solutions of ODEs. Solution of
first order ODEs - Applications of ODEs (Newtons law of cooling, electric circuits) - Solution of nth
order ODEs (homogeneous and non-homogeneous) - System of first order linear differential

g equations - Series solution of differential equations- Laplace transforms and inverse Laplace
*g transforms with applications - Fourier series with applications. Gamma and Beta functions

o

3 Partial Differential Equations (PDEs): Classification and types of solutions of PDEs. Applications of
3 PDEs. Solution of linear PDEs with constant coefficients, solution of some initial-boundary value
o problems. Solution of PDEs by Laplace Transforms.

% e Morris Tenenbaum, Harry Pollard, "Ordinary Differential Equations: An Elementary Textbook
§ for Students of Mathematics, Engineering, and the Sciences"”, Dover Publications, Last Edition.
Ea e Wei-Chau Xie, Differential Equations for Engineers, CAMBRIDGE UNIVERSITY PRESS,
D

o 2010.
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Code Course Title Pre-req Cr. Ct Hrs Assessment
Hrs.
BES 112 | Numerical Analysis | BES 111 3 L;C' L;b Tgt th ig '\ég P';/SE Fxgl
Numerical in general: Errors, norms, Numerical solution of a system of linear and nonlinear
§ equations. matrix eigenvalues, least square method (Curve fitting), Interpolations, Numerical
*g‘ differentiation and integration.
(&) Numerical ODEs and PDEs: methods for the solution of initial value problems in 1st order ODEs
& and higher order ODEs, Finite difference methods for boundary value problems in ODEs and
3 initial-boundary value problems for PDEs (Elliptic and parabolic PDEs)- Lab simulations of
O engineering applications
e R W Hamming, "Numerical Methods for Scientists and Engineers”, Courier Dover
3 Publications, Last Edition.
§ e Steven C. Chapra, “Applied Numerical Methods with MATLAB for Engineers and Scientists”,
& Mcgraw-Hill, 3rd edition.
o e Nita H. Shah, Numerical Methods with C++ Programming, PHI Learning, 2008.
Lab simulations by software’s as (C++, Matlab, Python,...)- Simulating practical technical
problems- linear equations due to electric circuits , truss and spring mass systems. - Electric charge
calculations- Nonlinear structural problems- Deflection of nonlinear springs- Calculating the
- shrinkage of a trunnion- Finding the longitudinal Young’s modulus -Estimating voltage drop on a
S resistor- Calculating the work done by stretching a string- Simulating equations due to the fluid
g continuum problems, DC motor speed control problems- interpolation and fitting for signals and
= voltage current relations- population growth calculations- Fluid flow rate calculations- Distributed
— wind force problems
Code Course Title Pre-req Cr. Ct Hrs Assessment
Hrs.

BES113 | Mathematics Il | BES012 | 3 LZC' Lgb T;t th 2’8 '\3’5 PEOE F"{g'
Complex Functions: Complex plane, Polar form of complex number, Powers and roots, Cauchy-
Riemann equations, Conformal transformations. Some elementary transformations (linear function,

g rational and bilinear functions, irrational functions, the exponential function, trigonometric
*g’ functions). Complex integration.

O Multivariable Calculus (B): Multiple integrals: double integrals, areas, moments, double integrals in
& polar form, triple integrals, masses and moments in three dimensions, triple integrals in cylindrical
S and spherical coordinates, substitution in multiple integrals, line and surface integrals, Green, Gauss
O and Stock’s theorems.

[72]

§ e Erwin Kreyszig, "Advanced Engineering Mathematics", / Paperback / Wiley, John & Sons,
g Last Edition. George B. Thomas, Jr., Maurice D. Weir, Joel Hass, THOMAS' CALCULUS
E:’ Multivariable (Twelfth Edition), 2010.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
BES | Discrete Mathematics and BES 3 Lec. | Lab | Tut | Sum | SA | MT | PE/GE | Final
214 Linear Algebra 011 2 0 2 3 | 30 | 30 - 40

Course
Content

Discrete Mathematics: Proofs - Recursion - Sets - Combinatorics - Number theory - Relations -
Functions and matrices - Graphs and Trees - Algebraic structures (Groups-Rings-Fields)- Introduction
to modelling computations.

Linear Programming: Definitions, Maximization and Minimization problems, Graphical solutions of
linear programming problems, Simplex and Big — M method. - Graphs and Digraphs: shortest path,
spanning tree.

Susanna S. EPP, Discrete mathematics with application, Fourth Edition, 2011, Brooks/Cole

%) [}
[<5]
(&) .
S Cengage Learning.
‘E e Gass, S. I. Linear Programming: Methods and Applications, 5th ed. McGraw-Hill, 1985, New York
Code Course Title Pre-req Cr. Ct Hrs Assessment
Hrs.
Engineering Statistics Lec | Lab Tut Tot SA MT | PE/OE | Final
BESZL | andprobabitity | ®F°%2 | 3 [2 72 [0 |4 [10 [ 30 | 20 | 40
Probability: Obtaining Data - Probability models: mathematical, deterministic model. Probability
theory concepts. - Discrete Distributions: Binomial and Poisson distribution. Continuous
Distributions: Normal and Exponential Distribution. - Joint distributions.
g Statistics and Estimation: central point theorem, Single and multiple confidence interval, Prediction
‘g’ interval, tolerance interval - Hypothesis testing, - Inferences on the mean and variance of Normal
o distribution, Inference of two samples. — Simple and multiple Linear Regression and Correlation. -
& Applications involving uniform, Gaussian. Markov chains - Queueing Theory - Course examples are
3 drawn from signal processing, system reliability, data science, wireless communications, civil
O engineering, and mechanical engineering - Lab simulations of engineering applications.
% e R. E Walpole, R. H. Myers, “Probability and Statistics for Engineers and Scientists", Macmillan
= Publishing, Last Edition.
R e David Levine, Patricia Ramsey , Robert Smidt, “Applied Statistics for Engineers and
& Scientists: Using Microsoft Excel & Minitab”, First Edition, 2000.
Lab simulations by software’s as (Excel, Matlab, Python,...)- Exploratory data analysis and data
transformation (Tabulated data summaries and statistics, Histograms, Box and Correlation plots,
- Computation of means, variances, etc, Missing data imputation)- Simple random sampling with and
S without replacement- Stratified random sampling- Simulating Bernoulli process and Poisson
g distribution - Simulating Markov chains applications-Binary and sequential hypothesis testing and
2 gambler’s ruin -Gaussian Mixture Models, clustering and anomaly detection- Regression models and
-l

inference- Time series forecasting and ARIMA models.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
BES Modern phvsics BES 031 ) Lec. | Lab | Tut | Sum | SA | MT | PE/OE | Final
131 pny BES 032 2 1 | 1 [ 41003 20 [ 40
Quantization theory and photoelectric effect and, Wave-particle duality, Schrodinger equation, Particle
@ g in a box, Quantum tunneling, Band theory of solids, intrinsic and extrinsic semiconductors, energy band
§ *g’ diagrams, drift and diffusion currents, Carrier generation and recombination, continuity equations, pn
O O | junction, Bipolar Junction Transistor, Field-Effect Transistors, solar cells, properties of dielectric

materials.

% e R. A Serway and J. W. Jewett, Physics for scientists and engineers: Cengage learning, 2018.
% e Neamen, Semiconductor Physics and Devices-Basic Principles, 4" Ed, McGraw-Hill, 2012.
qg e Robert F. Pierret, Semiconductor Device Fundamentals, 2" Ed, Addison Wisely, 1996.
o
= e Photoelectric effect,
S e Line spectrum,
S | e Hall Effect,
§ e p-n junction diode characteristics,
e Solar cell characteristics
Used in Program | Electrical power Engineering | Semester | 3
Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs.
MEC 131 Computer ELEoa2 | 2 Lec. [Lab | Tut | Sum |ST | MT | PE/OE | Final
Applications 1 2 0 3 10 30 20 40

Developing basic concepts of algorithmic thinking to solve problems of relevance in
engineering practice and implementing these algorithms MATLAB. Loops, control structures,
functions, arrays. Create MATLAB programs that solve real-world problems in engineering
and the sciences. Numerical methods, solution of nonlinear equations, plotting, logic
operations, and graphical user interfaces to design, test, and debug numerical algorithms.

e Simin Nasseri, “Solving Mechanical Engineering Problems with MATLAB”, Linus

Publications

Course
Content

References

Laboratory Student's programs of tasks and problems are carried out in the engineering Computer Labs.
Used in Program | All Mechanical Department Programs | Semester | 3
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