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SCIENTIFIC SYLLABUS OF FIRST YEAR COURSES
BIOMEDICAL ENGINEERING DEPARTMENT
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GEN1601) Mathematics (3)
Multiple integrals — Line and surface integrals — Partial differentiation and
applications — Infinite series — Expansion of functions in power series — Fourier
series.
:(3) wlual Al (1601a)
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(GEN1602) Thermodynamics
Definitions — Properties of Pure Substance — Work and Heat — The First Law of
Thermodynamics — The Second Law of Thermodynamics — Entropy — ldeal
Gasses.

; 1l oal) Saalisall (16020k)
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(GEN1603) Chemical Engineering
Simple mass and energy balance — Concept of a process — unit process and unit
operation — Simple reaction analysis — Filtration — Sedimentation — Heat, mass
and momentum transport — J-factors — R and P analogies — Film theories —
Dimensional analysis.
1AailasS Ain(1603ale)
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(GEN1604) Human Biology and Physiology

Basic concepts of life — Molecular requirements of life — Animal organization
and cellular function — The living cell and its components — Cellular metabolism
— Architectural patterns of an animal — Organs and systems — Digestion —
Respiration — neurophysiology and action potential — Introduction to
embryology — Principles of in vivo research on animal models — Emphasis on
laboratory skills.
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(POW1605) Electrical Engineering

Electrical quantities — definitions and laws — Circuit laws and network theorems
— Electrical signal waveforms — Phasor representation of sinusoidal signals —
Natural response— Forced response — Complete response — First and second
order circuits — Steady-state AC circuit analysis — Power — Frequency response
— Resonance — Three-phase circuits — Magnetic fields and Principles of electro-
mechanics — DC generators and motors — Alternators — Synchronous and
induction motors.
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(GEN1606) Technical English
Vocabulary building through the study of word construction — ability to write
formal definitions of technical terms and expression, — ability to analyze
information presented in graphs, charts, tables, etc. — remedial grammar; i.e.,
recognizing various grammatical structures that will aid the student improve
his/her rhetorical knowledge.
:Au58 4, 5lad) 431 (16060t
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(GEN1607) Mathematics (4)

First order and first - degree differential equations — Higher degree — Linear
differential equations and applications — Solution of ordinary differential
equations using series expansion — Special functions (Gamma, Bessel,
Legendre).
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(GEN1608) Biophysics
This course aims at providing the student with the necessary background in the
physics of the biomedical system — Principles of electrical and mechanical
properties of the living organs — VVolume conductor problem — Biomagnetism —
Basic physics of radiation interaction with living cells — Physical principles of
human physiological functions — Optics — physics of medical Lasers and fiber
optics — Basic physics of medical imaging — Method of experimental physics in
medical applications — Physics laboratory skills.
14y gl £l 3adl) (16080l)
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(GEN1609) Solid Mechanics
Different types of loads, stress/strain characteristics of elastic materials, normal
and shear, Mechanical testing of materials, Factor of safety, allowable stress,
geometrical properties of planar areas, first moment of area and second moment
of area (moment of inertia), beams, Bending stress, Thermal and compound
stresses, Deflection, Torsion, Design of simple machine elements.
1) gl IS4ilSaa (16090l)
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(ELC1610) Basic Electronics

Semiconductor physics — junction diode — bipolar transistor — and field effect
transistor characteristics and models — Analysis and design of bias circuits and
the basic configurations such as common emitter — common base and the
follower circuits — Emphasis on design practice — Analysis and design of power
amplifiers — multistage amplifiers — differential and operational amplifiers —
feedback amplifiers — active loads and oscillators.
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(GEN1611) Engineering Ethics

Philosophy of Engineering — Engineering Code of Ethics, The fundamental
principles of conduct of engineers include truth, honesty, impartiality, fairness,
equity and trustworthiness — Handling ethical dilemmas and making ethical
decisions — Historical cases from literature.
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(GEN1612) Fluid Mechanics
Fluid Properties — Fluid Statics — Fluid Flow and Basic Equations in Integral
Form for a Control Volume — Principle of Physical Similarity and Dimensional
Analysis — Internal Incompressible Viscous Flow — Incompressible Flow Round
a Body.

1) gall LilSia (161200)

aSall ALl 5y gaall 8 Apl) iV alaall 5 &l sall Gl e - ) sal) WSl - &) sl (ol 530
- Ll i ) Jalal 0 il - sl Jida s A0 5l dpealiill cilaudad - el
el Jsa Balcaidl W6 pual) 38l

SCIENTIFIC SYLLABUS OF SECOND YEAR COURSES
BIOMEDICAL ENGINEERING DEPARTMENT
@&\&ﬂ\&bﬂwﬂ\ 433;.‘3\

Ak fpinl Al pcd

(GEN2601) Mathematics (5)

Laplace transform — Fourier integral — Partial differential equations — Numerical
solution of differential equations — Matrix algebra — Eigenvalue problem —
solution of linear systems — Numerical matrix computations — Curve fitting and
interpolation
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(ELC2602) Digital Electronics

Digital concepts — Combinational logic: gates, Boolean algebra, K-maps,
standard implementations — Sequential circuits: flip-flops, timing diagrams,
state diagrams, counters and registers, design methods — MSI devices — memory
— programmable devices — Project on a biomedical application.
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(MEC2603) Engineering Economy
The importance of Engineering Economics — The time value of Money — Cash
Flow Analysis — Comparison methods — Depreciation — The Management of
resources — Travelling salesman problem — Linear programming and simplex
methods — Formulation of mathematical models for management problems
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(GEN2604) Biochemistry

Organic chemistry — Carbohydrates — Proteins — Amino acids — Fats —
Introduction to aromatic chemistry — Basic human metabolism — Biochemical
processes in physiological functions — Basic biochemical cycles of major
metabolites — Models of biochemical processes — Experimental biochemistry —
Basic biochemistry laboratory skills.
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(GEN2605) Human Anatomy
Basic anatomy of human systems — Surface anatomy of humans.
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(CSE2606) Data Structures in Health Care Delivery

Organization of data — Big oh and theta notations — Arrays — lists — stacks —
gueues — Trees — Binary search trees — Hashing Graphs and digraphs — Sorting
Algorithm design techniques — Using data structures in Health Care — Project on
a relevant application.
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(ELC2607) Measurements and Measuring Devices

Introduction to measurement units and standards — Methods of measurement —
Deflection instruments dynamics — Principles used in measuring instruments —
Measurement of electrical quantities — Measurement of non-electrical quantities
— Principles of transduction — Displacement transducers — Pressure transducers
— Strain transducers — Flow and fluid level transducers — Biomedical
applications of measurement theory — Error analysis in measurements —
Statistical methods in measurement — Project on a biomedical application.
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(MEC2608) Stress Analysis
Axial Loading — Stress and strain in one dimension - Bending — Transverse
loading — Stress and strain in 2 and 3 dimensions — Mohr's circle - Principal
stresses and strains — Theory of failure — Fits and tolerance- stress analysis
techniques (photo-elasticity and strain gauges) — Other emerging stress analysis
techniques- Finite element Modeling basics.
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(ELC2609) Advanced Electronics

P-N diode — BJT — FET amplifiers — Frequency Response of amplifiers —
Feedback — Sinusoidal oscillators — Power amplifiers — Differential amplifier —
Operational amplifier — Linear applications of operational amplifiers —
Multivibrators — Digital microelectronics — Logic families — combinational and
sequential circuits — Registers and counters — Simplification of logic equations —
Computer simulation of electronic circuits — Basic models of basic electronics
components.
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(B102610) Microprocessor- based Medical Applications

Basic concepts of microprocessor design — Microcontrollers — Firmware design
basics — Assembly language programming — Interfacing biomedical sensors to
microprocessors — Design examples: Architecture of ICU- monitoring systems
— Real-time processing configurations — Report on the design of a practical
biomedical application.
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(CSE2611) Database in Health Care Delivery

The Database Environment — The Entity-Relationship Model- Logical Database
Design and the Relational Model- Object-Oriented Models and Databases—
Client/Server and Databases— medical IS— Multimedia data— processing and
storage of images— Patient monitoring— direct access of data to MIS-
Confidentiality in MIS— Data and classification standards— Ethics and access to
delicate medical data — Project on a relevant application.
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(GEN2612)Environmental Engineering

Air pollution — Water pollution — Effect on human health — Greenhouse effect —
Acid rain — Ozone depletion — Noise pollution — WHO noise standards — Waste
Management — recycling —Hospital waste management — Infectious waste —
Anatomic wastes — Sharps waste — Chemical waste — Pharmaceutical waste —
Genotoxic waste — Radioactive materials — Sterilization for waste and for
reusable products — Types of Sterilizers.

i) Autigl) (26126k)

- dpaeall Jaa¥) - g Hlall abia¥) Ll - Gl daa e il - eluall gl - o) sl sl
i) 3500 - plia seall duallall daall Adaia julaa - Sl goall S0 - g 5 5Y) dduk Mavia)
o) s - Agay ) colanl) & daedl W - adiedl il Bl s il 00 -
L 2 - Aadiall 3 gall - Apand) A5y 5l cullaill — A0 sall il - ALeSl) cilylasl) - salall
atiail) o) il - alaaiuy) sale Y AL cilaciall

SCIENTIFIC SYLLABUS OF THIRD YEAR COURSES
BIOMEDICAL ENGINEERING DEPARTMENT
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(GEN3601) Statistics

Elements of probability theory — Presentation of statistical data — Probability
model estimation — Hypothesis testing — Basic regression techniques — Error
analysis — Sensitivity and specificity analysis — ROC analysis — univariate and
multivariate ANOVA methods — Design of experiments — student-t and Chi-
square distributions and confidence level estimation — Use of computerized
statistical packages for biomedical data analysis.
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(B103602) Biomedical Instrumentation (1)

Biopotential electrodes — Biopotential amplifiers — ECG, EMG, EOG, and EEG
design and analysis — Measurement of blood flow — Measurement of blood
pressure and sound— Chemical biosensors.
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(B10O3603) Medical Pattern Recognition
Bayes theory of decision making: characterization using two categories, the
smallest error rate, specifications, characteristic function and surfaces of
excellence - characteristic of normal distribution - Bayes theory of intermittent
state - nonparametric methods: probability function estimation, analysis using
the multi-characteristic function - The characteristic linear function: the
characteristic linear function with the least square error, linear programming
method, Introduction to neural network and neural network models.

; ; sl Bl o i adll (360352)
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(B103604)Biomechanics
Review of basic mechanics — medical fields related to mechanics — force
sources in biomechanics — resolution and composition (resultant) of forces in
human body -static equilibrium in skeletal system — skeletal components
(exterimities) as lever — Use of pulleys in biomechanics — examples from human
body.

A gl LG (3604 5:)
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Elective Course (1)
1. (B103605) Biomaterial
Basic material science — Nature of materials and alloys — Nonmetallic materials
— Plastics — Elastomers — Ceramics — Porous structures — Composite materials —
Piezoelectric materials and its applications in biomedical applications— Non-
destructive tests - Friction — Wear and lubrication — Corrosion — Properties of
biological materials — viscoelastic behavior, and models of material behavior -
The measurement and characterization of properties of tendons, skin, muscles
and bone - Biocompatibility — Implant materials.
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2. (B103606) Internet of Things in Medicine

Basics of the Internet of Thing (IoT) and how it works — design and program
0T devices — IoT protocols for communication — Infrastructure for supporting
0T deployment — Applications of IoT in Medicine

sl B s LdY) @ 5 (3606 5.2
Juai) JsSsis o - Ll iyl 5 jea) daa g aranal - Lelae 4S5 LY il Gl
bl Ll e i) il oLl c Y daelall dgadll ) - L) o i el

(B103607) System Dynamics and Control

Transfer function and block diagram — System representation — Control system
characteristics — Root locus — Frequency response — Stability — Closed loop
performance — System design through closed loop specifications -—
Fundamentals of matrix algebra — Vectors and linear vector space —
Simultaneous linear algebraic equations — Linear transformations — Eigenvalue
problem — Functions of square matrices — State variables and state-space
representation of control systems.

spsadll g cila glaiall S1alia (3607 522)
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(B103608)Biomedical Instrumentation (2)

Clinical laboratory instrumentation — Therapeutic devices: micro and macro
electrical shock — Measurements of the respiratory system.

:(2) 4ub g 5341 (360850)
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(B103609) Biomedical Signal Processing

[168]



Ol sl daaly
o908 A ) Ol sl daigl) 4,1

Basics of the concepts of linear system theory — the Fourier transform:
continuous, Basic stochastic processes — Discrete-time and discrete forms — The
definition of Z-transform — Basic FIR filter design concepts — IIR filters —
Signal Modeling — Noise in biomedical signals —Project on a biomedical
application of signal processing.

rdadal) @) LAY Aallas (3609.5:2)
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(B103610) Medical Lasers

Basic physics of lasers: Types & generators — Laser in surgical applications:
Control of bleeding, Photocoagulation, Probes — Laser in clinical laboratory —
Laser in ophthalmology — Photodynamic therapy.

1) o (3610.5:)
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(MEC3611) Project Management
The importance of Project Management — Skills of project manager —Project
lifecycle —waterfall versus cyclic project management — Managing time —
Managing limited resources — Risks — mitigation and contingency plans —

understanding stakeholders.

e gy 3 12) (361105%)
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Elective Course (2)

1. (B103612) Rehabilitation Science and Instrumentation

Basics of rehabilitation science — Design of basic assisting devices for the
handicapped — Prosthetic devices - ergonomics — wheel chair seating — custom
contour seating — interface seat pressure mapping — pressure ulcer prevention
via cushion design — custom vs. off-the-shelf — some implant designs — bone-
tissue engineering.
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2. (B103613) Software Engineering

Requirement Engineering — Software Specifications — Software Design and

architecture — Software programming techniques — Quality Assurance -

Maintenance and Evolution — Project on a relevant application.

s ) dudia (3613.5:0).2
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3.(B103614) Selected Topics
13 LA Qe g 50 (3614.522).3

SCIENTIFIC SYLLABUS OF FOURTH YEAR COURSES
BIOMEDICAL ENGINEERING DEPARTMENT
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(B104601)Biomedical Image Processing

Imaging sensors and their principles - Image representation and storage - coding
and compression techniques (lossy versus lossless) - Techniques for noise
reduction - Image enhancement including contrast manipulation - histogram
equalization and edge highlighting - Filtering and transform techniques for
medical image processing including two dimensional Fourier transforms,
wavelets and convolution - Spatial transformations and image registration -
Segmentation and thresholding techniques - Applications of morphology to
medical image processing including erosion, dilation and hit-or-miss operations
for binary and grey scale images - Image feature estimation such as edges, lines,
corners, texture and simple shape measures - Object classification, template
matching techniques and basic image-based tracking will also be examined -
Fundamentals of image formation, camera imaging geometry, features, edges,
tracking, boundary detection and matching, stereo, motion estimation and
tracking - image classification, scene understanding, Image recognition - Image
registration.

sdgdal) ) geall 408 ) dallaall (4601 523)
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(B104602) Medical Imaging Systems (1)

Ultrasound, x-rays — Difference and advantages of each type— Scan methods
and applications — Calibration procedures for medical imaging systems —
Design concepts of medical imaging systems — Computer assisted radiology:
Image Enhancement, radiotherapy planning system, Ultrasound field calculation
— Report on a practical design aspect of medical imaging instrumentation.

(1) (b sl Slaghiia (4602.5:5)
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(B104603) Biomedical Modeling and Simulation

Introduction to modeling — Definitions — Types of models — Purpose —
Limitations — Verification and implementation of models — Model development
— Problem definition — Experimental data — approximations and assumptions for
mathematical description — Interpretation of results — Model of human
movement — Models of human muscles — Models of glucose/insulin regulation —
Models of neurons — Models from the human physiology — Elements of
computer simulation — Introduction to Monte Carlo methods — Model
verification using simulation — Project on a biomedical application of modeling
and simulation.

skl 4 gad) BlSlaall g Aadalll (4603 52)
Zasaill sk - o dlail) dydw g (B - 0 gl - G el - Alaill o)l - iy jlat - dadaill L desia

SR PN PR e DR WEN R TR DR e CPR FCXPRC CE= R
@hm_h}uhj\ Saddl )AU.G -ag)uuj\ sliac ) QJJUQJX CJM-M\ \TJM C.JLAJ
b Sl s Al e ikt g 5 e — SSLal) Al 73 gl (o Finll - gl S i e 5k

Andall 4 gall Aligl) Jlas

(B104604) Hospital Design

Design concepts of hospitals and clinics — Design characteristics of different
departments in the hospital — Installation of medical equipment — Installations
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for central medical gases supply — Installation of Radiology equipment — Safety
standards in hospital design — Hospital information systems — Hospital
procurement — Turn-key hospital project management — Example design —
Practical training in clinical sites — Project on a relevant application.
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Elective Course (3)
1. (B10O4605) Clinical Laboratory Instrumentation
Basic physical background — Spectrophotometry instrumentation — Automated
chemical analyzers — Blood gas & acid-base measurement — Chromatography &
electrophoresis — Hematology.
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2. (B104606) Computer Aided Diagnosis

Definition of problems of pattern recognition - feature selection, measurement
techniques, etc. — Classification methods — Statistical decision theory—
Automatic feature selection — The relationship between mathematical pattern
recognition and artificial intelligence — CAD as a second opinion for
Radiologist — Diagnosis, and risk assessment of diseases (cancer, hepatitis, etc.)
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3.(B104607) Selected Topics
18 LA Qe g 54 (4607 522).3

(POW4608)Digital Control Systems

Time- and frequency-domain analysis of discrete-time and digital control
systems — Data conversion and interfacing — Digital computers as control
system components — Software and hardware considerations in digital control
system design.
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(B104609) Medical Imaging System (2)

MRI, CT, PET, SPECT, Thermography — Difference and advantages of each
type — Scan methods and applications — Calibration procedures for medical
Imaging systems — Design concepts of medical imaging systems — Computer
assisted radiology: Image Enhancement, radiotherapy planning system — Report
on a practical design aspect of medical imaging instrumentation.

1(2) b Ryl Slaghiia (4609 5:)

- sl b akaiall sl - dppdaall WGy gl - spalinall ()l sl
Gob - g5 JS Li3es 1Y JS Gn GO - oloall sl - Lls Andly a1y sl
_‘S\H\ }M\@M’Mm_fﬂ\ ﬁ)mﬂ\ulmy '&J,g\.’ud\ Siled yal -Qw\}ua;ﬂ\
O i - e ladY) ) L ldaadll GUai 68 ) seall G 148V ) ga A 4 gulall sac Ll
bl il 3 el asacail el cuilal)

(B104610) Advanced Statistics

Random variables — Sequences and Limit Theorems — Basic concepts of
Random Processes - Random Processes through linear systems — Mean Square
Estimation — Entropy — Markov Processes.
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(B104611) Clinical Engineering
Medical equipment evaluation; technical evaluation and information analysis —
inspection and testing of medical equipment — Controlling storage; producing
company, model, serial number, price, etc. — Preventive maintenance and
inspection — Risk assessment.
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Elective Course (4)
1. (B104612) Medical Informatics
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Medical-record systems — Hospital information systems — Nursing information

systems — Pharmacy systems — Physician's office information systems —

Bibliographic-retrieval systems — Clinical research systems — Medical education
systems — Health-care delivery, financing, technological assessment systems.
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2. (B104613) Bioinformatics and Genetics

Introduces bioinformatics concepts and practice - biological databases -
sequence alignment - gene and protein structure prediction - molecular
phylogenetics - genomics and proteomics - Principles of genomic
characterization and bioinformatic analysis of eukaryotes, including an
overview of analytical platforms, computational tools, experimental design,
analysis methods and databases used to study DNA sequence - gene expression
and protein levels.
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(B104615) Graduation Project
A practical design project in one of the biomedical engineering application
areas is to be undertaken by a group of students under the supervision of a
faculty member.
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