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CAMS 231 Emergency care
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(&ADZ"FSS‘)L-\]_)Z izl Cile L) 3 ol (s gl
Module Description Dl Caa
This course includes teaching the methods of Bl AL Gl Cay pas ) i) 1 Cangs
dealing with critical clinical cases. The student alia ol Aleal) aila b 4ga) 8 Of (Saall (e ) sl
should know how to diagnose these cases, give p b Lo iy Gl Lense Jalatll 248 G (o Aalal
the first aid procedure and call the ambulance in ) skl Jla s sl elesind s 4 5Y) Sllad) (e
the proper time. Aeliall 8l
Module Aims kel il
1- Knowing the critical clinical cases A ) dpda el SV e by -
2- Diagnosis of these critical clinical cases Vel oy (addy -
3- First Aid management of these cases Y 03¢l 5V ey w35, -
4- role of Ambulance care in management il 8 ) 8 (sl shall Jla g ey e iy -
il 138 O3S ) el eed il 3 amy QUL (yia isy (Alenll s A ) jlgall 5 48 paall 5 agill) sanlail) il A
- Know the critical clinical cases. A md) da all YA A8 e
- Diagnose these cases. Vel 38 [l
- Give the first aid of these cases. VAT a3l A Y1 il pUac
- Call the ambulance in the proper time. il 8 gl 8 CalansY) O laas e i
S A 5 giaa
Topics No. of weeks Hours contact
Ambulance care ,definitions ,concepts 2 4
Critical emergency cases, diagnosis, first aid of cases 2 4
Hypertension ,coronary artery disease myocardial 3 6
infarcation
Diabetes Mellitus 1 2
Renal Failure 1 2
Strock 2 4
Diarrhea as an emergency & Dehydration 2 4
IlIness 1 2
Burns 1 2
sdailsal) aal yall g ) Aall ulisl)
2008 New York: - Barkley, The ambulance: the story of
Exposition Press. Katherine emergency transportation of sick and
wounded through the centuries.
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Anatomy for Bioengineering

A eV 1)l ya3 45l

PBIOL-126:_2all ud) allaial)

(Glee 2+ ka1 1)2 3aainall e Ll

3 Rl (s sie

Module Description

oA gy

Fundamental human anatomy, spanning major body
systems and tissues including nerve, muscle, bone,
cardiovascular, respiratory, gastrointestinal, and renal
systems. Explore intricacies of structure and function,
and how various body parts come together to form a
coherent and adaptable living being. Correlate clinical
conditions and therapeutic interventions. Participate in
lab sessions with predissected cadaveric material and
hands-on learning to gain understanding of the
bioengineering human application domain. Encourage
anatomical thinking, defining challenges and

a3 el Jadii il () gl bl
i aall g lac Y elld 8 Ly Al g 4 )
il Sleally Lgel) Te V1, il sl
Clagiad BLESIL) (5 518N Sleadl s ¢ caagll Slead
a8 eal Calite ol jlim Cay diala gl Al
SIS 5 Lae oSl AL o dlalSie Caills g JuS3l lae
3 ey Al cdalaill g 4y yudl YA Ly
Clal all Jé el @l 8 A8 i) sl
Ladigl) agh QLS aledll o leall (ol
Y i Gl k) Jadl 8 3 gl
Aadigl) il e dlly Cbaadll s gy il

opportunities for bioengineers. Al
Module Aims LAl calaad

1-Study the anatomical structure of the various Al 5 el o il S Al a1
systems of the human body. JPevENl
2-Study the relationship between some diseases  and S AL Gl e pany Gigas Al 2 22
the anatomy of the human body. el oay i)
3-study of the relationship between the anatomy of the |  G@lis (g avall 7o pd8 o A8l 4l 0 -3
body and some of the realities of bioengineering. Ay a) gl

ool 18 &S5 oyl ol i) 2y LIy i i (Aol 5 A3l el 5 3 el 5 gl zaglal) Cin s

1-Know the anatomical structure of the various
systems of the human body.

2- Know the relationship between some diseases and
the anatomy of the human body.

3- Know the relationship between the anatomy of the
body and some of the realities of bioengineering.

Ll BB 8 3N o) uS S &b e -1

Sl () ) pany Cgan ABe A jra -2

Agsall dunigll Gilia (an

S A 5 giaa
Topics wesks | contac
Definition of physiology and internal equilibrium of the body. 2 4
Digestive and functional overlap of the pancreas and liver. 2 4
Vascular system and mechanism of blood flow. 1 2
Knowing the blood as a tissue, its classes and coagulation. 1 2
Anatomy and definition device of motor and muscular system 1 2
Anatomy of digestive system. 1 2
Anatomy of Urinogenital system. 1 2
Anatomy of respiratory system. 1 2
Anatomy of circulatory and nervous system 2 3
Correlation between some biomedical aspects and anatomical structure of the body. 2 3
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1999 Keith. L. Moore. Clinically oriented anatomy
2004 Henry Gray Anatomy of the Human Body
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MET 232 Biomedical Physiology for Engineers
AoV s el Ly yai 4ad PBIO 126:__aall Gl callaiall
(&ADZ"FSS#]_)Z:‘&JA:\MMQLDM‘ 3 il s g
Module Description oA day

This course introduces students to the . Lo i I
hvsiol fh ; ith S ae el anall 8 jeal Lis o g a5y ) jaall la
physiology of human organ systems, with an gl 3Ll e e ¢ JSUE and oS Jal e

emphasis on quantitative problem solving, st . e 1

. - . . e oAl Cagug | (gl lall & cilidaill
en_gl_neermg-_style modeling, and_ appllt_:atlo_ns to Lag ¢ 212l ¢ Lo 91 il abed Aol (5l () i
clinical medicine. The course will begin with a Al alall sl 331 25 (o ¢ Sl oL i s o
review of ba_slc prl_nC|pIes of cellular "l Gl b Lo ¢ a5 gl il slime ) il
physiology, including membrane transport and elaal a5 ¢ LS ¢ Sl ¢ A pel e ST

electrophysiology, and then take a system-by- BT P L .
system approach to the physiology of various A el AEIAN 5 Lyt A5 pusall Loyl Blasell 511

organ systems, including the cardiovascular, A ell 51 &y sad) Akl 3 51 2455 5 LRI a5k
pulmonary, renal, and endocrine systems. Yl e dadiie LA jali Cogu ) jRall (Gl 88
Throughout, the course will feature extensive Ll ) g don o) ganadl) lilaall & Qi ddass jall 45 o yudl)
discussions of clinical conditions associated Cdgebuall Gl LY 5l s a1 s

with dysfunction in specific physiological
processes as well as the role of medical devices
and prostheses. This course is geared towards
upper-division bioengineering students who
wish to solidify their foundation in physiology,
especially in preparation for a career in clinical
medicine or the biomedical device industry

c\ﬁj;&\w\ﬁﬁiﬁm&& Al i S
sl g S (8 05 Al Ul 4 guall il ¥
alall Jlae 8 Jeall dlae ) duali g ¢ sline ) Cailla g ole

4 gead) Adal) 5 ) dclia sl (g pull

Module Aims : oAl calaai

e To be able to describe a physiologic system in a 48y yhay o ol sanadl) AUl Caiag o | 50l8 ()5S
quantitative way RIS
e To be able to understand the detailed workings of the liaia Jae 44 jha agd Ao | 006 & ol e
?:ggﬁ:tsoryss{/sstteerx{ cardiovascular system, and (A sadll A N1 g ) allai g (o Jljleall
(il leall
e To be able to analyze physiologic measurements Ton gl gandl) L)) Julas e a8 o 6Ss ol e
and use them for parameter estimation O lalaall ol Lealasinl

(ilenl 5 L 30 ) jlgall 5 3 paall 5 agill) sasladl) il i

e 138 0 5S of all a3l i o aay Ul (goa Siy
a. An ability to apply knowledge of mathematics, pslall s laaly I 8 4d jadd) sudai e 3 a8l
science, and engineering Al
b. An ability to identify, formulate, and solve il JSUaAN Ui 42 lua s aad e 50l o

engineering problems
c. The broad education necessary to understand the
impact of engineering solutions in a global, )
economic, environmental, and societal context sy Sl el il pladiul e 58
An ability to use the techniques, skills, and modern Avadigl Aiga A jlaal &y ) 5 pual) Aaal) Zpigl)
engineering tools necessary for engineering practice

8 Axigh) Jslall 58l agdl b )y pim ad g ailad o~
Ao lia ) i) Lend y gobadily e (lan
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Course contents __8all s gisa

Topics

No. of
weeks

Hours
contact

1. Nervous & Muscular Systems
1.1 Introduction: Neurons & Neural Signaling

Overview of Physiology & Neural Function

Neuroengineering & the Ultimate Question

Neurons and Neuronal Signaling

Channels and Resting Membrane Potentials

R-C Circuits and the Passive Propagation of Electrical Signals, 1
R-C Circuits and the Passive Propagation of Electrical Signals, 2
Action Potentials and Active Conductances 1

Action Potentials and Active Conductances 2

Synaptic Potentials and Intercellular Communication

1.2 Sensory systems

Overview of CNS, PNS and sensory systems; somatosensory 1
Somatosensory systems 2
Audition and a bit of vision

1.3 Somatic Neuromuscular Systems

Skeletal system 1

Skeletal system 2

Neural control of Movement 1: Overview, spinal reflexes
Neural control of Movement 2

Neural control of Movement 3

weeks

1.4 Autonomic, regulatory, and Modulatory systems

Smooth muscle
Autonomic nervous system 1
ANS2: Control of Target tissues

weeks

2. Respiratory System

Respiration I: Overview & Mechanics
Respiration 2: Gas, Laws & ventilation
Respiration 3: Gas Exchange & Transport

weeks

3. Renal (Kidney) system

Kidneys 1: Overview: Anatomy, Function
Kidneys 2: Filtration & Reabsorption
Kidneys 3: Secretion, Excretion and Regulation of Urine concentration

weeks

4. Cardiovascular system
4.1 CV Electrophysiology

Overview of the CV system topics
Cellular Current and Automaticity
Contraction of Heart tissue

Heart Structure

Whole heart Electrophysiology

weeks
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» The Electrocardiogram (ECG)
» Regulation of Heart Rate
= Cardiac cycle in the pumping heart
» Cardiac Mechanic
=  Systemic Circulation
= Control of the Cardiovascular System
= Regulation of Cardiac Contraction
4.2 CV Mechanics and Flow
» Basics of Blood Flow and Pressure
» Blood Vessels structure/function
» Transport and Exchange in the capillaries
= Control of blood pressure
Laboratory Topics
e Bioinstrumentation and R-C modeling of neurons
e Stimulating and recording from nerve
e Neuromuscular systems
e Respiratory systems
e Cardiovascular structure and function
e Cardiovascular monitoring and signal analysis
shailisal) gl gall y yRal) qulicl)
ol A L il gall ) LS sl
W. B. Saunders Company )
2010 ISBN: 9781416062165 | Costanzo Physiology
2010 Cindy L. Principl_es of Hu_man Physiology_ with
Stanfield Interactive Physiology (4th Edition)

U ua gl walida
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Module Description oAl diay

Operation on Polynomials, Partial fractional, Jhsall ¢ 4 3all ) gusl) 2 gaall Gl i e dlaal)
Trigonometric functions, Exponential functions 8 N1t ke o (il Al JIoall ¢ Ailiall
and Logarithmic functions, COMPLEX S 55:4 }" T J; | m‘

NUMBERS, VECTORS and matrices b shiadly | cleatal 3

Module Aims : Jokall calaai

Basic Knowledge in mathematics Glasaly ) byl Ad el

Knowledge on the Exponential functions and . . I
i le ) cailda g g Al Jsall e 48 yaall
Logarithmic functions et 5o Rl s

Knowledge on Solving Trigonometric equations Ll Yol Ja e 48 j24l)

Knowledge on the VECTORS and matrice Gld siadl s lgadall Jo 48 jaall

rte 1M 05 o el el il 3 aay Qllally (= iy

o Acquiring knowledge through the Internet and Al ey i YD ASE JBA Ge A rall Sl
other knowledge sources LAY

o Sharing knowledge. 4 paally AS L)

o Working in groups. e sane Jee

o Conducting home-works and projects with peer o . T .

LAY aa b siall ag Ll g Cilaad o)) Jany ALl

assessments. Al g B hell bl Sl Sl Jans o

o Act rqsponsibly personal and professional gall s md ) G gall b J g pese ISk Alaia|
situations "

o Ethical standards of behavior ALl AENAY) yulaal)
o UseofIT e slaall i alasil
SR s giaa

. No of
Topics Weeks Contact hours
Operation on Polynomials 1 2
Partial fractional 2 4
System of linear equations 1 2
Trigonometric functions equations 1 2
Solving Trigonometric equations 1 2
Sine rule 1 2
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Matrices 2
COMPLEX NUMBERS 1
Exponential functions and Logarithmic functions 1 2
Graphical representations of the Exponential functions and Logarithmic 1 2
functions
VECTORS 2 4
sBailical) aal yall g ) Aall Glisl)
978-0131201934 Croft Davision Mat_hema_tlcs for
Engineering
812191129X, Khandasamy and . . .
9788121911290 others Engineering Mathematics
1965 The '.\IaFlonal M.K. Venkatraman. | Engineering Mathematics
Publishing Company,
T.Veerajan Engineering Mathematics

sl (Aua gl walida
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CAMS 233 Introduction to biostatistics
English: s il G )i 42 aall aled) i)
23zl Cile L) REBP N TR A

Module Description P oA day

Introduction to Biostatistics provides an
introduction to selected important topics in bio
statistical concepts and reasoning. This course
represents an introduction to the field and
provides a survey of data and data types.
Specific topics include tools for describing
central tendency and variability in data; methods
for performing inference on population means
and proportions via sample data.

) sal Sae jig (5 seal) clanl b dedia
Ay sl Aplian ) aliall 85 lida Al

adty s Glasall ) Slase GBlsadl 12 Jiay | shaiall 5
ol sa Jadiiy i) g 5if 5 bl e

o Ol 5 45 38yl e il caa dl <l gl Baaaa
Ol Bl ) e IVt e1aY 3k calibuli
Ul =3 ged je g

Module Aims

s ookl il

® Basic Knowledge in Biostatistics

sl elany) 8 Lulul) 38 yedl

 Interpret differences in data distributions
via visual displays

e clild) &I Lf ClAMIAY] jadi o
L padl (g el

e Calculate standard normal scores and
resulting probabilities

VLAY il 5 sl Aalad) sl il o

(aleal) 5 iadl) b Jlgall 5 3l 5 agill) zaslal) cila ia
rte 1M 05 o el a3l il 3 amy Ul iy

o Acquiring knowledge through the Internet and

other knowledge sources G OAY) A jaadll
o Sharing knowledge. 44 yeally 45 Ll
o Working in groups. Gle gana Jae

o Conducting home-works and projects with
peer assessments.

CAY e by jiall o jLiall 5 a5l ey oLl

A (5 siaa
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1 Topics to be Covered
Topic No of | Contac
Weeks | thours
Data Organization and Displaying
Definition of Population, Sample size, Random Variables
Types of Variables; Quantitative, Qualitative variables and Discrete, 2 4
Continuous variables. Data Organization, Frequency distribution, sample tables.
Classification of frequency distribution.
Displaying of group frequency data
Data Summary Measures
e Measures of Central Tendency: Mean (Arithmetic Mean, Geometric
Mean), Median, Mode and Comparing between means 3 6
e Measures of Dispersion ; Variance , Standard Deviation , Range and
coefficient of variation
In Course Examination | Revision and 1 2
Probability
e Basic probability concepts
¢ Probability of an event, Some operations of an event 4 8
o Probability applied to Health Data , Combinations
Probability Distributions of random variables, population means of
Discretrandom variables, Cumulative Distributions, Binomial Distribution,
Poisson Distribution
Interval Estimation
e Estimation of the Mean with known variance and with unknown 2 4
variance and Exercises on estimation of mean
e Estimation of the proportion with exercises on proportion
Revision and In Course Examination Il 1 2
Estimation of the proportion with exercises on proportion ! 2
Final Week
FINAL EXAM Exam 15
sdailusal) ) jall g ) Rall lisl)
1982 Lor_1do_nAdd|son N Hassett, Weiss (1982) | Introductory Statistics
Publishing company.
1981 salas Ferguson, Statistical Analysis in
George A. (1981) Psychology

JJM\J.MﬂJm&
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234 MET Bio-Physics
English :_Jadl G 33 4al agY el ) callal)
3rdaaizall Cile L) 3 il (s gl
Module Description oA gy

This course implies the concepts and
experiments related to applying physics in
medical sciences. The theoretical study focuses
on the special practical practices relevant to the
mechanics and the characteristics of substances
and all the physical measurement methods. The
course also studies kinematics, sound, light and
electromagnetic and their application. The
course also provides an introductory study on
the basics of radiation and radiotherapy.

& bl agleall 5 4yl il e ) jiall 13 (5 5iny

il e 4 hll Al ety Awlll 4kl

D el et LS Al 3l 3l o s 31 sall il
sy ] Lal ) Jady s Leilinlai

Module Aims

: oAl calaad

- Familiarize students with the basic physics
knowledge needed for their life.

-Develop the students understanding and
appreciation of the natural physical laws and
biological phenomenon.

- Develop and enhance the students mentality.

& lealing A el ale bl e Qllall cay s
Al

Ao sl sl shall 5 4l 5l o slall Gl 8l Callal) agdi -
Ul dlie 38 yig y phai -

(icLeall 5 AN il Jlaall 5 48 jaall 5 pgll) saslal) il ia

le 1,38 0 ol )l

gl 4l )3 2y Al (i jidy

Upon successful Completion of this course,
students will be able to :

- Realizing the importance of precision in
using physical measurements methods and
their practical applications.

- Analyzing the special characteristics of
physical concepts and their application in the
field of physics.

- Classification electricity types according to
their usage and identification of the probable
hazards.

- To considerate the application of physics
principles to provide safe healthy care.

- Acquiring the necessary technical skills to
operate the equipments and devices on the
basis of physical laws.

(0 Al Aelainly () sSaud ) jRall 138 Al 5o (e eleY) e
Aloal) LglEdas 5 450 5ol Cilull) (8 431 Lpeal ) ol
Ll Sl (ailiad Qa5 ol o)

Aldinal b sl e oyl g il S g1 Cagias
Al lall (8 el il ogalia pladin

el 3 jeall Jaial A U dgalal) gl e Jgaall
Al el ) e

S A

) (5 siaa
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1 Topics to be Covered
Topic No of Weeks | Contact hours
Measurements of Physics : standard units, accuracy and 2 6
precision, units conversion
Kinematics : definition, causes, Newton's laws, circular 2 6
motion and clinical applications
Gravity : the general gravity law, clinical applications 1 3
Work and Energy : laws of energy conservation, power, 2 6
machinery introduction
Fluid mechanics : pressure and its applications, Archimedes' 2 6
principle, Pascal's rule, Bernoulli's rule
Heat : difference between heat and temperature, thermal
expansion, heat transfer types, the mechanic equivalent for 2 6
heat
Electricity and magnetic : electric field and electric voltage,
the condenser and direct current, magnetic and alternative 1 3
current
Light and modern physics : Laser beam and its application, 1 3
the photoelectric effect, X rays
Nuclear physics, the biological effects of radiation, radiation
detection and its medical applications, lonizing radiation, 2 6
Non lonizing radiation.
shailival) gl gall g il Gulisl)
August 2098 Mc Graw-Hill Herman Cember Introduction to health
ISBN 13: Medical Thomas E. Johnson hysics
9780071423083 ' pny
. John R. Cameron & . .
1999 Willy John James G. Skofronick Medical physics
. . SAUNDERS Carl R.NAVE & Physics for the Health
third edition, 1985 Company BRENDA C.NAVE | Sciences

U ua gl walida
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Bio-mechanics

English:__gall (o x5 44l

a5 Vi all ) Callaiall

2:Credit Hourssaizall cile Ll
(2 Theory + 0 Practical )

3:Course Level il 5 sisa

Module Description

t oA diayg

The course provides an overview of musculoskeletal
anatomy, the mechanical properties and structural
behavior of biological tissues, and biodynamics.
Specific course topics will include structure and
function relationships in tissues and organs;
application of stress and strain analysis to biological
tissues; analysis of forces in human function and
movement; energy and power in human activity;
introduction to modeling viscoelasticity of tissues
(including an ADAMS modeling laboratory).

coabanl) Loaal) JSiel o 45 (e Asle dnal B2lal) o3 2
Ay gl Ao el o sl 5 A801S0a) al 5301 5
U Jadiies 333al) 50Lall e gam go Auileady) Saaliall
Aeay) Gabai g celiac Y daal) & Cculidlal) dads o
il 5 b (5l Jalas s e goad) AU Jladi¥) Qs
Aadia ¢yl Taliall o5 gl A8kl 5 ¢ Slaiy) A8 ja g
ite ADAMS élld 8 Lay) Ao A 5 3l dadas b
(sl

Module Aims

+ Jokall calaaf

- The course is meant to provide basic background
in biomechanics for engineering students
considering medical school, industrial positions in
the biomedical and biotechnology fields, and for
those planning to attend graduate school in
biomedical engineering.

- This course provides a foundation for careers as
design engineers in medical device companies and
exercise equipment companies, as
laboratory/testing technician in research facilities,
and as a clinical engineer in the hospital
environment.

Sl 8 A e shas i) i ) il -
Laigll e liall cailall s cdglall dunigh Ul 4y )
O shalais ) G Y Loyl ¢ 2 gunl L 51 33010 5 bl
Ay seal dlal) Aanigh s Llall agian 50 JLSY

OrpnigaS Aiga Ci¥lae B2ad Ll il 138 a0 -
Colarall S 5 Agalall 5 3ea) S 58 8 aganal
381 e (8 Al il HLas¥ g / <l sl 5 il )l
il Ay 8 LSSV duigh s i sal

it 1038 058 o) el edgd 4dul ya ey llally (1 i

1. Identify a given bone, ligament or muscle by name, anatomic

location, or function.

2. Recall the general characteristics, material properties,
appropriate constitutive model, and adaptation potential for tissue

and
organs studied.

3. Identify relationships between structure and function in tissues

and the implications/importance of these relationships.

4. Analyze the forces at a skeletal joint for various static and

dynamic human activities.

5. Calculate the energy expenditure and power required to

perform an activity.

6. Analyze the stresses and strains in biological tissues, given the

loading conditions and material properties.
7. ldentify the appropriate viscoelasticity model for the
mechanical behavior of a given biological tissue.

8. Predict the overall creep and stress relaxation behavior for a

basic viscoelastic material model.

YU Blanall dliardl of dday ;Y1 ol alael) 48 12 ]
Aila gl gl ¢ g il a8 sall 5

Thsais dl pall Gailiad 5 dalall (ailadll S35 2
Al ol Gl Al 5 ecnaliall il
iyl aneall elinc

D5 A1 3 Asda gl 5 Al (Bl aas 3
) CAEall o34 drani /

Jualia e dlalal) 38 jaital 5 4l 5 @) Qs 4
g il A Calind adaall JSuel)

s it 4 sl ALY Al 5 il o 5

' Ll
a5l sl Aaail) 8 lea¥) s o siuall st 6
okl (atlad o gl Jal e ajaa3

Sl el i) 5 3 50 3083 ]
el gl
Leal! e sla iV @l sl slga¥) ltiey 5ol 8

(Course content)__ial) (s gisa
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Publishing Year

Publisher Name

Name of Author

ol Gile L Qe
Teaching Y List of Topicscile g sall daild
Hrs. Weeks
Musculoskeletal Anatomy, Basic Statics and Joint Mechanics (elbow, shoulder, spine,
6 3 hip, knee, ankle)
Basic Dynamics to Human Motion:
Review of linear and angular kinematics; Kinetic equations of motion; Work &
6 3 energy methods; Momentum methods;
Examples in biomechanics; Modern kinematic measurement techniques; Applications
of human motion analysis
Structure, Function, and Adaptation of Major Tissues and Organs:
6 3 Bones, Cartilage, Ligaments, Tendons, Muscles, Skin, Heart, Artery, Vein, Lung,
Liver, Kidney, Intestine
6 3 Fundamental Strength of Materials in Biological Tissues:
6 3 Introduction to Viscoelasticity and Comprehensive Review
:(Textbook & References) saibwall aal pally el Glisl)

Name of the Book

Ozkaya and Nordin

1) Fundamentals of
Biomechanics: Equilibrium,
Motion, and Deformation

Rothenberg

2) The New American Medical
Dictionary and Health Manual,

Mow and Hayes

1) Basic Orthopaedic
Biomechanics

Burstein and Wright

2) Fundamentals of Orthopaedic
Biomechanics,

Simon

3) Orthopaedic Basic Science,

Nordin & Frankel

4) Basic Biomechanics of the
Musculoskeletal System,

Chandran

5) Cardiovascular Biomechanics,

Fung

6) Biomechanics: Mechanical
Properties of Living Tissues,

Dox, Melloni, and
Eisner

7) Melloni’s Illustrated Medical
Dictionary,

s (Aua gl walida
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1 Afdal bl ) 1) jia) ol
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4™ level/ 2" year: ) il (s siue

Module Description

P oAl g

Function rule, the graph of a function,
composition of functions and characteristics of
functions, Differentiation and higher derivatives,
Integration, Differential equations, First order
DE, Second order DE

LJELLJL)ASL.\A;) A_L\S‘):H\j\.\ﬂ ‘fll:uS\ (.\.ua‘)ﬂ‘j ¢adlall sacld
A Aa ol ey (oY) Anpall (g Abualil

Module Aims

1okl il

Basic Knowledge in mathematics

Szl ll A Al 48 el

Knowledge on Differentiation, Integration. etc.

&l el Joalill e 2l

Knowledge on integration of a function.

A S5 3 el

Knowledge on the Differential equations

L@l cYaled) e 48 el

(alaad) 5 Aa ]l il Jlgall 5 48 yaall 5 agill) zanleill s jia

ste 1M 05 o el edgd il 3 aay llally (4= iy

Acquiring knowledge through the Internet and

other knowledge sources s AY

Sharing knowledge. 48 jaally 4 L)

Working in groups. e gana Jae

Conducting home-works and projects with peer A gl il s ) ey oLl

assessments.

o Actresponsibly personal and professional Aigall 5 Anad il (il gl = Jspae J58 AlaiuY)
situations

o Ethical standards of behavior ALl 483AY) uladl)

o UseoflIT

il slaall 4 Ala3in

J A 5 5iaa

1 Topics to be Covered

Topic

No of Weeks | Contacthours

Function rule, the graph of a function, composition of
characteristics of functions.

functions and 5

Linear functions

Differentiation and higher derivatives

Logarithmic differentiations, Maximum and minimum of a function

Series Test — |

Integration

Calculation of center of mass

Differential equations

RlR[N|R[N|N| R
NN BN BB
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Publishing Company

M.K. Venkatraman.
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First order DE 1 2
Second order DE 4

sBailical) aal yall g ) Aall Glisl)
978-0131201934 Croft Davision Mathematics for Engineering
salas Calculus
The National

Engineering Mathematics

ISBN 978-0470647721

Haward Anton

Calculus

DA hua g alida
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242 MET Physics for medical Equipment’s
English : el (uy yxi 42 234 MET:__aall il callaiall
Bio-Physics
3:dadiaall Cile L) 4R (5 g
Module Description s A Ciag
i-Forces effects on our bodies. Al e sl i -]
ii- Mechanics in our life. Lils B Sl 22
:1ii— ELuids in our life and bodies and its affect in our Ll 853555l alasin) -3
ealth. - . .
L@A.\SJ aad) LlaS ¢ Al danla
iv- Uses of heat and cold in our life T };j\ N *u;}i\,_.;y\ 2
v- Nature of light, eye resolution and eIt By e
accommodation sl gl b ety pladi) -6

vi- lonizing Radiation and radioisotopes and its
applications in medical diagnosis.

vi- Nonionizing Radiation and its biological effects

Module Aims

: oAl calaad

- Familiarize students with the basic physics
knowledge needed for their life.

of the natural physical laws and biological
phenomenon.
- Develop and enhance the students mentality.

-Develop the students understanding and appreciation

Al 8 Lealing Al o 5l by Qllall 3y 35 -

alshally Ll s elall LY il aed -
A sl gl

el Alie A gy ghat -

(e 5 2ia3l) i JLeall 4 yuall 5 pgdll) saslal cila jia
sle 1M (5 O el sdgd 4l 53 2y QUL (m idy

Upon successful Completion of this course,
students will be able to :

- Realizing the importance of precision in
using physical measurements methods and
their practical applications.

- Analyzing the special characteristics of
physical concepts and their application in the
field of physics.

- Classification electricity types according to
their usage and identification of the probable
hazards.

- To considerate the application of physics
principles to provide safe healthy care.

- Acquiring the necessary technical skills to
operate the equipments and devices on the
basis of physical laws.

10 allall Ao Uiy ()5Sl ) el 138 A )3 (g o lgiY it
Alenl) Lestilas s Gl 5udl) a8 48 el @)y -
Lol lalad (aitlad Jilasg @l jo) -
Aliaall b jaal e Ca il 5 il 58U o) gl Cagias -
Al sl (8 ol ) esalie plasin) -
ol 8 jeall Jaial e U dgalal) ) lgall e Jpanll -
Al el ) e

S A (5 giaa
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1. Topics to be Covered

Topic No of Weeks Contact hours

Measurements of Physics : standard units, accuracy and ) 5
precision, units conversion
Nuclear physics, the biological effects of radiation, radiation
detection and its medical applications, lonizing radiation, Non 15
lonizing radiation.
Fluid mechanics : pressure and its applications, Archimedes' 5
principle, Pascal's rule, Bernoulli's rule
Optics 3
Sound and ultrasound 3
Light and modern physics : Laser beam and its application, the

. 6
photoelectric effect, X rays
Nuclear Medicine Imaging 6

sdailusal) 2l jall g ) Ral) lIST)

June 1999 . . B.H Brown . .
9780750303682 | P g D.Hose g g
June 2010 ‘o .
ISBN 13: Springer Ervin B. Podgorsak Eﬂa(g?“?n EhYS'.Cf for
9783642008740 edical physicists
. John R. Cameron & . .
1999 Willy John James G. Skofronick Medical physics
. . SAUNDERS Carl R.NAVE & Physics for the Health
third edition, 1985 | ) oany BRENDA C.NAVE | Sciences

ool (g gi aida
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Electrical Circuits

English : sl a yai 43l

MET 233 :__aall Gl (allaial)

33 2aiaal) e L)

41584 (s sine

Module Description

oA g

Introduction to circuit analysis, Study of voltage,
current and resistance. Ohms law, power and
energy. Kirchoffs voltage and current law.
Measurement of current and voltage in a series
and parallel circuits.

Determination of equivalent resistances in
different circuits, Network theorems — Thevenins,
Nortons, Superposition and Maximum power
transfer theorem. Drawing the equivalent circuit
based on the Network theorems.

Study of Capacitors, Magnetic circuits and

Inductors. Study the method of analysis to know
the behavior of current and voltage.

Series and parallel AC circuits, Study the method
of Analysis.

Series Resonance
Parallel Resonance

OB A gaals Ll sl Al s e il o L8 Aedis
deasi llly dgall Qs S Guil B adllall 5 o paallca
sl (sl e e glaal

sl il adlinall il all SIS dagid) Clua
il Jpa gt Ay plaiy cadlay) 4ok (gisg (Ol
sl ks e ol Al plsall o) o 8

seadls il Gy Jala 3 il g S Al o

)l sl e as yiall Jhall il ss Jlas

) Gl s sl Gl

Module Aims

s ool ilaal

Introducing the main concepts and theory of
Electrical Circuits

Al eI il sall byl g ol i

Understanding the basics of the Networks and
how it is designed.

Al eSh il sall apenal il agd

Ability to design an Electrical circuits with
various components

U_}\_USAM ra\d;:u.ul_: 4:\.\\_:)453\ ).\U.\S\ (Q:I.M:I ‘;:; oJJﬂ\
Al

(isbond) 5 A3l _JLeall 5 3 el agill) zaulall i i
e 1038 0 5S o el a3l il o aay Qllalls (g iy

The ability to apply knowledge of
Electrical circuits.

Al Sl il sl Jlae o3 48 el e o il

The ability to design an electrical circuit for
a given specifications.

olhza ailiad Ol A3l S o‘)fa\iwﬁuic o sl

oAl

) 5 58
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Introduction to circuit analysis Current and Voltage Resistance Ohm's Law,
Power, and Energy

Series Circuits and Parallel Circuits

Series-Parallel Networks

Methods Of Analysis and Selected Topics (dc)

Network Theorem

Capacitors

Magnetic Circuits and Inductors

Series and Parallel AC Circuits

Series-Parallel ac Networks

Methods of Analysis and Selected Topics (ac)

Network Theorems (ac), power (ac)

e LS T e T ) e T ) T e O e O e O

Series Resonance

BN~ B o] I = B N B N = S Y e

(BN

Parallel Resonance

sdailusal) pal yall g ) Ral) ligl)

) A

S0 Cilgall o SN

R.L. Boylestad Introductory circuit

Prentice Hall -
analysis

Principals of electric

Prentice Hall Thomas Floyd L
circuits

ool (g gi aida
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244 MET Electrical Skills
English : el (uy yxi 42 MET 233 :__iall Gl callaiall
2-dadliaall Cile L) 4 Rl (5 gina
Module Description P oA iy

This course integrates knowledge about electronic
circuits and all the related concepts such as
identification of electronic components, reading
and drawing electrical schematics, designing
Printed Circuits Boards (PCBs). The course aims
also to give students good practical skills when
using various hand tools and test equipment. CAD
software is also an important part of this course.

il mian 5 A g IV i sall (e 48 paall ey ) 8l 138
p s Bl Al 5 ¢ s SISIYD Ol sSall aaa i Lgy Adass )
Corgs 5 e alaal) il gal) mranal ¢l oS cillaladl)
2ie 3 dlee ) jlea Ul elae) ) Ll jadl)
ol e LAY Silaa s Ay ol <l oY) Clidia aladi)
) 138 (0 g s 3 Ll 5a S saaSll e aranadll

Module Aims

: oAl calaai

Know the principal electronic components

TalaY) A g IV il Kl 48 jae

Know the different tools used for building and
testing electrical circuits

i sal) LAl 5 ol Aeadiinel Aaliadl) <ol ¥ e o yadll
Al el

To use test equipment for testing of components
and circuit

i sall 5 el sSall LEAY SRV Chlea aladial

Understanding blocks diagram and schematic
diagrams.

Cllabially ot sl agd

Use breadboard to make prototype circuits from
schematic circuit diagram and check

I e @il 5 claladiall (a4 Y1 3l apanas

(ianl) 5 a1 el 5 2 yeal 5 agdll) sl il s
rle 1M (S O el sl 4l 5 ey QUL (i yidy

- Knowledge of the electrical current and its types

- Knowledge of the different type of electrical
measurement devices and their usages

how to test and troubleshoot them
- Ability to read an electronic circuit diagram

- Ability to use circuit simulation software.
- Knowing the common electronic components

- Knowledge of basic hand tools and skills of using them.

- Knowledge of the principal electronic components and
- Ability to solder, lift and install an electronic circuits
- Ability to build and diagnosis a simple electronic circuit

- Understanding the methods for building electronic circuits
- Reading and analyzing the diagram of electronic circuits

ac 5l 5 (A eSH Ll 48 aa -

Ll gl 5 Ay gl < a1 48 e -
RUBEECIRY,

Lelalasiin g Al 5 <) (bl 5 jeaf 48 yaa -
LA s ) A5 IV G oSall 48 yoa -
LedliSin) 5 la sl

A s ASIYY 3 sall i g a5 calad e 5 a8l -
Ay I i sall alada ) 8 e 5 jaall -
Aagu 45 i) B 0y i g oLy e 3 )il -
A5l 3lSlas el o aladiind) e 5 y0al) -

A5 I G Sl 48 jaa -

A s IV 305l Ly (3 e CallY) agd -

A5 S 3 sall (bl s N il 5361 5 -
Lgalaiind 43S 5 Gl 3 el ) 53l 48 o -

- Knowing the measuring devices types and how to use them
- knowing the testing equipment and how to use them

S A 5 siaa
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ouodl el |l aae Cile g gall 4aild
3 1 Basic hand tools in electronics.
6 2 Common electronic components.
6 2 Testing devices
6 2 Components and continuity testing.
3 1 Circuits design & Layout diagrams
6 2 Circuits implementation
6 2 PCB & Soldering Techniques
6 2 Circuit simulation & fault finding
sdailusal) 2l jall g ) Ral) gl
el A Sl ) a5l QU )
2000 . Electronics Shop Practices
978-0132519830 C. N. Herrick Equipment and Materials
1995 Edward Hughes, lan Hughes Electrical

Technology

2012 ggbfer;tla;d L ouis Electronic Devices and
978-0132622264 y ’ Circuit Theory (11" Edition)
Nashelsky

DA hua g ualida
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Module Description s A Ciag

Introduction to Computer Fundamentals,
Information Processing Cycle, Types of computers
systems, Computer Organization, Computer
hardware-RAM,ROM,CPU, Installazation,
Assembling, Troubleshooting Computer software-
System Software, Application Software, Functions
of operating systems, Popular Operating Systems,

(e slaall dadlae B ) 59 e guladl ol 8 dasia
&SI g il e saall alati g el sal) ol o) il
el cqpand il Ay 38 el Aadlaall Bas g e suilal)
adai Caills g oo sulal) Cilipdat cilac Y1~ D)

Slen (A Slens o setiall Jabill ol g o Jaaial
Y15 A 15 ¢33 Slens ) AY)

Computer Memory, Input Device, Output device, Ltk s
Storage Device, Types Networks, Internet and it’s
Applications.

Module Aims : oAl calaad
Introducing the main concepts and theory of Al 5 55 53aal Ay 15 g M) asplil o
computer and systems. ' ) T )
Understanding the behavior of systems and its A5 Ky ) gl pg

components.

Ability to identify and use different types of
hardware components

336y i S (g Adlidae o) i pladiind g aaas e 3 )

(Bulesd 5 2ia3l) i Jleall 4 yuall 5 pgdll) saslal cila jia
rsle 1M (S O el sdgd 4l 53 ey QUL (i idy

- The ability to apply knowledge of
mathematics, science and engineering.

Aaig g o shall g cilaaly 1 8 38 jaal) ket e 5 sl

- The ability to analysis different kinds of
hardware components and its performance.

Leolal 53 362l il S (pe Adlide ) il Jalad e 5 a8l -

S A (5 sl

e

) el }
R = )

Cile g gall Al

[XY

1 Introduction to Computer Fundamentals

Information Processing Cycle

Types of computers systems

Computer Organization

Computer hardware-RAM,ROM,CPU,

Installazation, Assembling, Troublesho ting

Computer software- System Software, Application Software

Functions of operating systems, Popular Operating Systems,

Computer Memory, Input Device, Output device, Storage Device

Types Networks

RIR W N R RN R R

RIR W N R RN R R -

Internet and it’s Applications

sBailical) aal yall g ) Aall lisl)
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7" Edition,2008 Gary B Shelly
-10: . Essentials Introduction to
ISBN-10: 1423912357 | Shelley Cashman Series Thomas J
ISBN-13: 978- Cashman Computer
1423912354 Misty E vermaat
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Biomaterials

English:__gall (o x5 44l

a5 Vi all ) Callaiall

2:Credit Hourssaizall cile Ll
(2 Theory + 0 Practical )

4:Course Level il (s siue

Module Description

t oA diayg

This course focuses on biomaterials and their
applications in medicine.

The course covers various types of biomaterials
and their uses in the replacement of organs.

The course also focuses of the properties of
biomaterials as well as their interaction of human
tissues.

Materials synthesis and characterization of widely
used biomaterials also covered.

An introduction to bio nanomateials also taught in
the course.

The topics which are covered are

Biomaterials classification, biocompatibility,
metallic biomaterials, bioceramics, biopolymers,
biocomposites, bio nano materials and their
properties.

bl Jlae 8 Lkt o 4, pall ol sall e ) Al 128 S

sl o) gall (e dilis g )il Ea 138 sy
eV Jlasinl gl asil

oo Sad 4 guall o) gall Gailiad Aeloayl | jaall 138 S
Al Al e Lele i

4 gal) 3 gall Cana gig o) gall Cad 5 jiall 2 oy
éu\}dtjm‘;cLM\

sl gl o) pal dadie e Liafl ) jiall 138 s ging
Dokl 138 ki ) Cile guia sall

@M\%}:\ﬂ\d\}d\‘ Q‘g}.\;.“és\).\l\ ‘:gjga.“ J\}Aﬂ\é...\.'\..a}’
I\_UPJ\ J\}A\ ‘I\_U:‘;J\ Q“)A:\S}..\M‘ LS}‘A-“ uﬂ:m\).d\s
loilad 5 gall il 3l ga ¢ Sl

Module Aims + oAl Gilaai
Understanding the properties of biological tissues . R S q e s
, . . . Ll | | altlie gdaa | Aaay) Lo
and the materials requirement for suitability of e - < i “;

replacement of body organs.

Tissue characteristics, wound healing properties,
soft and hard tissue and the interaction of the
materials with the tissues.

Llall A1 g oz s all il (ailiad s dawill (ailias
AoV ga o ) sall Jeli 543l

Study the development in the recent and
advanced materials characteristics such as
nanomaterials.

il Laliie 3 gall Jie odiiall g Zipaal) o) sall sl Al 50

(Aol s A ) jlgall 5 43 jall 5 pgdll) spalatl) il A
isie 13 OS5 o) ) el adgd Al 50 22y Ul ia iy

Apply the knowledge of biomaterials for the
preparation of mould and organs for the
replacement of hard and soft tissues.

Al g Alall ZausV) Jlaiuny O sall 2 jea ks e 5 ) -

To be knowledgeable to suggest a suitable
materials for surgical and various medical
applications.

5 Al il dplia 2 s 1 BY A0 e 005 o -
Al Al el

Posses the talent of interaction with
engineering, science and medical community
especially orthopedicians and plastic surgeons
and dentists.

ol acinall 5 el il e Joliill d g lusiS)
. Ukl s cpal 2l 5 orthopedicians La sas

(Course content) el (s siaa
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Teaching ) List of Topics<ile s sall 43
Hrs. Weeks
4 2 Biomaterials Definition, Biocompatibility, Classification of biomaterials.
4 2 Metallic Biomaterials, Bioceramics
4 2 Biocomposites
4 2 Biopolymers
4 2 Materials and Tissue Interaction
4 2 Wound healing,
4 1 Bio Nanomaterials
2 1 Artificial Bone, Artificial Blood
2 1 Advanced Materials
:(Textbook & References) sailwall pal jall g 5 lall i)
Publishing Year Publisher Name Name of Author Name of the Book
146843425X, An Introduction to
9781468434255. Year Springer J.B. Park - -
Biomaterials
2012
3540663517 . Handbook of Biomedical
Year 2000 CRC Press Joseph D Bronzino Engineering

J8al) (Aua gl walida
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Applied Mathematics 2

2 Ayl Clpdaly ;) _iall

English:__aell G i dal

MET 241; 8l Gludl (allaiall

2:5aaixall Cile Ll 5™ level/ 3" year )_jidl (s siue
Module Description : oAl dag
Knowledge and understanding: agdll 5 48 2l
The course enables the student to: Qllall (K wadally

al- Practice of solving differential equations
a2- Acquainted with the different
classification of equations

Ll Yaleall Ja Gla jlas
Yl (e ddlide Gliial Je o3l o

Module Aims

: Rl KTy

Knowledge on Differentiate between the
classification of differential equations

Alialal OYaleall Cayiat fpn a8l e 48 el

Knowledge on Using the different methods to
solve the second order differential equations
and determine the particular solution.

¥kl Jad dilise Cullal alasio) e 48 jedll
e o ypass 5 SN Uil A dall)

Evaluate the double Integral, the triple Integral
and the area between two curves

dalaid)y A JalSl 5 505l JalST il
Siliinie (e (il G Aad) )

(Balenl) s Zria ) ) leall s & yuall 5 agdll) 1adal) cila jia
e 138 05S Of i) sdgd il o 2ay QL i iy

Use of text —books to collect the data that the
student needs.

callal) ling il UL aead Gail) (S aladiad

Sharing knowledge.

4 prally 48 )l

Working in groups.

Ale sanae Jae

Conducting home-works and projects with peer
assessments.

CRAY g b_y_jiall g bl 5 a5l Jany Ll

Act responsibly personal and professional situations

il s A B 8 sl b 5 pana ISy i

Ethical standards of behavior

& Ll LENAY) uladl

Use of IT

il slaall 438 aladiu)
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1 Topics to be Covered

No of Contact

Topies Weeks hours
1- INTRODUCTION: Classification of Differential Equation 1 2
2- First Order Differential Equations:
- Separation of Variables,
-Homogeneous Equations 3 6

- Exact Equations

- Integrating Factors
- Linear Equations

- Bernoulli's Equation

3- Higher Order Linear Differential Equation:
-Homogeneous equations with constant coefficients 3 6
- Nonhomogeneous equations; Method of Undetermined coefficients of Variation
of parameter

MID- TERM WRITTEN EXAM 2

4- Multiple Integrals:
- Double integral 2 4
- Triple integral

- the area between two curves

5- Functions of Several Variables
- Partial derivatives
- Euler's Theorem for Homogeneous Functions

- Exact differentials 3 6
- Taylor series of a function of two variables
- Maximum and minimum of a function of Two Variables
Revision
TOTAL 14 28
sBailcal) aal yall g ) Aall Glisl)
al) A ) e.m\ al sl e.u:\ ) e.m\
A First Course in
2008 May Cengage Learning Dennis G. Zill Differential Equations
Dennis G. Zill
ISBN 978-0470647721 Haward Anton Calculus
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352 MET Basic Analog Electronics
English : il G, 43 MET 243 : el Gl callaiall
43 0lmal) Cile L) 58l (5 giua
Module Description P oA day
Semi-conductors theory Bl sall sluif Ay plas

Diodes

Ll cilalanal)

Diodes applications

Al Glalaall cilagdas

Bipolar Jonction Transistors “BJT”

aaall A0 ¢l g 33l

BJT applications

aaal) 2008 ) giw 30 5l Calandad

Field Effect Transistors “FET”

Sl Jlae iy @l gi 5 )

FET applications

Sl Jlae iy @ g 3l ol

Transistor as Amplifiers

) L) CladanS &l gis 330 )

Biomedical Applications of transistors

il Jaall i il g )l il

Module Aims

: oAl calaad

Accomplishing this course the student will be able to
know:
- The theory of semi-conductors
- The different types of diodes and their
applications
- The bipolar transistor BJT and its applications
- The field- effect transistor FET and its application
- The usage of transistor as amplifier in electronic
circuits
- Some applications of the transistor on biomedical
instruments.

od il llall iy ) jaall 138 Al vie

O la sall sladl 4y Hlas -

Lkt o 4l Clalasall o dilisa gl -

el y ) i i3 A0

Letiekats 803l Jlave 3 ) gins 35 500 -

DAl gall 8 ) 5SS il g il A aladsl -
g5 Iy

5 Aukall 3 ea ¥l B ) st il liulad pany -
gl

(e 5 2ia3l) i JLeall 4 yuall 5 pgdll) saslal cila jia
ste 1,38 05 O el e3¢l 4l 53 ey Qlally iy

The ability to apply the information gained in the
general physics applied in physics of semiconductors,
diodes, transistors and their characteristics and
applications.

5 alad) ol ) 8 Sl il haall (ks e 5 5l
5 Al Slaleall (@Sl gall ol ol 5 b ikl
L@—‘M}‘-@-@m}y}\)ﬂ\

Apply the knowledge gained in basic for study and
analysis of electronic medical devices.

8 Al Sl IV 8 DSl Cajlrall 3k
Aghall 8 ga) & dalall il sall Jalas 53 )

Apply the skills acquired in mathematics to study the
electronic circuits in medical devices.

DA gall Al jal baaly S 8 AiSall ) lgall (ks
Aukal) 8 321 A iy Y
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5 1 Semi-conductor theory

5 1 Diodes

10 2 Diodes applications

5 1 Bipolar transistor BJT

10 2 Bipolar transistor applications

5 1 Field Effect Transistor FET

10 2 Field Effect Transistor FET applications

10 2 Transistor as Amplifiers

10 2 Biomedical Applications of transistors

5 1 General Review

sdailusal) 2l jall g ) Ral) gl
) A L s il gall il QLS sl
2012 R. L Boylestad and Electronic Devices and
ISBN-10: 0132622262 | Amazon L. Nashelsky circuit Theor
ISBN-13: 978-0132622264 ' y
978-0137146666 R.L Boylestad Introductory to Circuit
Analysis
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Medical Electrical Measurements
244 MET, 243 MET :__&ll Gl callial)
5: Course Level ) idl G siwe

353 MET

English : il (i 43
3: Credit Hours saaizall cile L)

Module Description s A Ciag

This course offers from basic electrical
measurements, basic electrical components
measurements and basic electrical measurement tools
to basic electrical techniques used for measurement
of some physical parameters.

To review Units of measurements, emphasizing on
Sl units and electrical units, Errors in measurement
their types and propagation of error.

To familiarize with measurement of electrical
guantities voltage and current using Electrical
measurement tools like Analog meters, DMM,
Oscilloscope etc.

Application of Oscilloscope in electrical
measurements.

To know various technigues used in measurements
passive electrical components of resistance,
capacitance and inductance.

Description of various types of DC and AC Bridge
Circuits used in measurement of R, C & L, their
advantages and disadvantages and derivation of
formulas.

Introduction to physical transducers / sensors and the
techniques used to measure some physical
parameters like stress, strain, pressure, temperature
by electrical signal conversion. Resistive, Capacitive
and inductive types of transducer for measurement of

A Sl Ll Aelal) (oabuall ) jaall 138 138 a3y

Ol a1 5 Al il Sl bl Al 5 S 5 Al
oob) Laadieall Al Al S eyl ALy
Aoald) cladaall amy

Cilas gl g S Clas g Aald ¢ Guldl) Cilas g al paial
Lasd) sl 5 gel il (ul@ll 8 eUad1 5 ity <))
DLl gl Al 56 Sl Dbl ulE e il
okl ol gl Jie A0 Sl (il <l gl aladialy

& aul )l (DMM il

Al oS LUl 8 a5l Gkt

i sSall (A Raadiusal) byl Calisg 48 pes
ol g dand) g e sliall Jie dlud) 4l o)

(R il 8 Aeaiindll ) suall (g ddlida £) 53 Coia g
Y alaall BELL 5 g sae s LI 30 C & L

L) 5 i) 3 jeal / dualal) A8UAN Y saal dadia
calea) Jie doalal) clalaall any (el daadical)

3 LY dasad Basb e Byl all da 35 aall s sl
bl Jyma (e e ing Ay )il o lia Al 5eS)

A 58l sl g

some physical quantities.

Module Aims

s ool cilaal

To review Units of measurements and Errors in
measurement.

To familiarize with measurement of electrical
quantities and Electrical measurement tools

) b gl 5 Al HeSI el il e gl
Al el

To impart knowledge of various techniques used
in measurements passive electrical components.
Introduction of various types of DC and AC
Bridge Circuit techniques used in measurement of
R,C&L.

Gaall g daidl 5 de slaall Jie Al Al 1<l
C .& (R o b deadind) ) gl o ddlida g Y Ciag
L

Introductory concept of transducer / sensor. How
Resistive, Capacitive and Inductive techniques
are used for physical to electrical signal

Aladin) 4 clubual) /&Y saall e shgaill o sedall
GleS bl Q\ng\d:\);ik;&;]\ E A ‘L}M\
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like stress, strain, pressure, temperature, etc.

(Blandl 5 43301 ) jlgall 5 48 jaall 5 agall) saulail) cila 3
ste 1,38 05K O el o3¢ i 53 2ay Qllally i iy

- Gain knowledge about Electrical Measuring

Instruments, their function and use and hands : .
ienc i icati et e saldivuall 5 jal) \
on experience of its application. Lednkali (e sl el

ol 5 Ll b Aariiiusal) Ll ga 4 jeall LS -

- Acquire manual skills and cognitive these
good measurements.

5 Aduay L) 03] AS) Y1 5 Ay sl ) gl bS]

- The ability to take responsibility and take the
right decision in choosing the most effective
way in the appropriate measurements.

Jhia) (& ciball ) Al 3 5 4l g pesal) Jaas qu- 5l
Aaiiall Gluldll 8 asiY) g, Hhl)

- Ways to knowledge in applied mathematics & Al slasyl 5 bzl 8 a3 5kl 46 jaan
and statistics in many measurements. ) e el

- The ability to do all sorts of measurements of
the crisis in the field of specialization.

Avanads Jlae 4 V) Gl g1 U Ll e 3l

(Course content)all s siaa

wJSﬂ\ Cale L
Teaching
Hrs.

Qe
far iy
Weeks

Gle g gall 4438
st of Topics L

15

Units of measurements, Fundamental and derived units, International System
of Units ‘ST” units, Multiples & Sub-Multiples of Sl prefixes, electrical units,
Errors in measurement their types and propagation of error.

Measurement of electrical quantities: VVoltage and Current measurement using
Analog and Digital Multi-Meters.

Introduction to Oscilloscope and its application in electrical measurements.

18

Measurements of Low, Medium and High Resistance. Different techniques of
resistance measurement, Associated errors in measurement of R by these
methods.

Use of Bridge Circuit for Resistance Measurement. Wheatstone Bridge and
Kelvin Double Bridge.

Measurement of Insulation and Isolation resistance.

AC Bridge Circuits used in measurement of R, C & L, their advantages and
disadvantages and derivation of formulas

12

Introductory concepts of Transducer, Sensor and Actuator.
Physical Quantities and their associated physical variables parameters like
stress, strain, pressure, temperature.
Physical Sensors:
= Resistive
= Inductive
= Capacitive
Temperature Sensors.

51




d=o0a0)l G2 ola 330 naad A pad) ASLadll

|":|:.."| ! ::E'-.-:'\i:"- &w‘ﬁxﬂnb‘)‘)‘}
Azandl dzala
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Publishing Year Publisher Name Name of Author Name of the Book
Principles of Electrical
978-0750310383 Taylor & Francis Slawomir Tumanski | Measurement (Series in

Sensors)

S. Kamakshaiah, J
Amarnath, Pannala
Krishna Murthy

Electrical Measurements
and Measuring Instruments

IK International

978-9380578767 Publising House

0132496321, . Electrical Sensors and
9780132496322 Prentice Hall James R carstens Transducers
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Basic Digital Electronics
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Module Description

t oA diay

This course focuses on the basics of digital
electronics which starts from Number system and
different types of codes- Gray code, Excess 3
code and alphanumeric code. Basic theorem and
properties of Boolean algebra, Demorgans
Theorem. Simplification using Boolean algebra,
SOP and POS forms, Karnaughs Map and
Different Logic gates.

Study of Combinational circuits, Basic adder
circuits, comparator, 3 to 8 line decoder, 8 to 3
line encoder and Multiplexer circuits

Study of Sequential circuits, Flip Flops — SR, JK,
T and D. Basic functions and application, Master
and Slave Flip Flop, Shift registers, Simple
problems Ripple counter and Synchronous
counter

il Al iy €Y Gl e il 1 S
Aok (el sl il plai adlisall 3y Sl o) il 5 Al
Sl Ll Ay (sl el ahaiily badll gla ) gen
G caalal) claliadl il Ay adilaidl <l gl

Saaie e JLERYD ) g 535S 5 5 58l

all z o sie leel il Gl e i) gl il sall Al
Lee) sl clalaadl can) 3V Jacea camll

Module Aims

. ookl il

Introducing the main concepts and theory of
Digital Electronics

Al i g SV bl apas

Understanding the concept to design different
logic circuits

A Al i) s TS gl

Ability to design a combinational, Sequential and
Counter circuits

(Aaaall s a3} ) Ll s 2 yeall 5 mgill) sadelll s, Ra
ste 1,38 05 O el odg] Al 53 ey Qllally iy

Basic of digital electronics.

syl sall il

Knowledge on Boolean algebra.

Sl il i e

Knowledge on the conversion from analog to
digital

) (S L (e gl 48 jae
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4 2 Number System and conversion
2 1 Combinatory circuits
2 1 Logic gates
2 1 Boolean algebra
2 1 Karnaugh Maps
2 1 Design of combinational logic circuits
2 1 Additional, comparator
2 1 Multiplexer
2 1 Demultiplexer
2 1 Sequential circuits:Flip-flops
4 2 Sequential circuits: Registers, Counters
4 2 Sequential circuits: Memory
sdailicall @\JASU Jhal) sty
el A Sl ) il all ) S
978.0132622264 by R.I. Boylestad and Electr_oni§ Devices and
L. Nashelsky circuits theory

978-0137146666

by R. L. Boylestad

Introduction to Circuit
Analysis
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355 MET Biomedical Mechanical Equipments
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Module Description s A Ciag

Blood Pressure Measurement ( Non-Invasive)

Blood Pressure Measurement ( Invasive)

Vacuum Pumps and their Types

Suction Apparatus

Types of Patient Beds and Operating Tables
(Mechanical, Electrical, Hydraulic, Electro-

hydraulic)

Musculoskeletal system as studied under

biomechanics

Examples of simple machines in human body:

Levers, Wheel-axles, Pulleys

Elastic Behaviour of materials Stress, Strain,

Elastic moduli

Fluidics Bernoulli’s Equation, Equation of

Continuity  and its applications, Venturi

Meter

Poiseuille’s Law

(ol pe) pall Jaria (il o

(i all) a2l laaa i e

Lesl il g 58 Cilacan o

hid Jleae

Ll Jglan 5 (om yall 5 pusl g1 il o

(ASal s 5 Sl Sl 5 sael) 5 AL el 5 4SSl
A ol ISl 8 Gy LS el 5 iManll aldai o
Aae (iale 1Y) a8 Aaiy YT (ga ALl o
Sl g ¢ glaall

Clelas 5 o e Jlaii¥) calgay) o) sl Lalaal) o Ll o
4 )l

Lgaligudas g 4y 5l etV Alalea (Jil saall 53 5 Alolas @
(Venturi Meter) e 55

(Poiseuille) ) s 058 o

Laguesi) @l sall (3325 8 adlaladin) 5 JISubs fase o

e Pascal’s Principle and its use Fluid Flow A iy 5 220 5 (G kadl
(Streamline and Turbulent), Reynold’s Jilgudldagyle
Number

e Viscosity of fluids

Module Aims : oAl calaai

Upon successful Completion of this course,

students will be able to :
Basics of Fluidics, simple machine in
musculoskeletal system, vacuum pumps.
Know the mechanical aspects of working of
some medical instruments used in hospital
Have hands on experience with the
equipment. Some of the instruments they will
study are:

Sphygmomanometer, Water Distiller, Suction,

OT Table & Patient Bed, Infusion pumps, Suction

Apparatus (Aspirator), Autoclave and Sterilizer,

etc.

sle 138 Al ()5S ¢y jiall 038 (e Ly slgiY) die
Clacan 5 ¢ S all Sleadl 8 da A1 (5 gud) il -
£

5 Giany (g Jaall ASlSaal) il sal) e oyl -
r‘d:& Sl uaﬁ PUREGIA] @_LJ\

Y ey il e Al 5 i LAl o -
HELNS B

o2l s OT Jsandl cJadlll colpall yuhaili caall Jadia (iliie
IS 5551 5 ¢(Aaaall) i lea ey puall e ¢y

&l caindll
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Learn the physical theory in course and AT 3 Al ATl gl 5 oLy il gyl o

theoretl_cal aspects a}s applled.ln simple _ 5 36m31 A 2 el Aol A Sl
mechanical biomedical machines & devices

Understand principle of working of those

machines. pe

Hands on training on equipments in Laboratory i b Sl e (g sall oy )il

Able to apply the knowledge in handling and . R Ll 548 mall sk e % sl
service aspect of the machine. el ol ol g Jaotll (A B2l Gt o 22

Al (5 giaa
1. Topics to be Covered
Topic No of Weeks Contact hours
Blood Pressure Measurement ( Non-Invasive) 1 3
Blood Pressure Measurement ( Invasive) 2 6
Vacuum Pumps and their Types 1 3
Suction Apparatus 1 3
Types of Patient Beds and Operating Tables 9 6
(Mechanical, Electrical, Hydraulic, Electro-hydraulic)
Musculoskeletal system as studied under biomechanics
Examples of simple machines in human body: Levers, Wheel- 2 6
axles, Pulleys
Elastic Behaviour of materials Stress, Strain, Elastic moduli 2 6
Fluidics
Bernoulli’s Equation, Equation of Continuity and its
applications, Venturi Meter, Poiseuille’s Law, Pascal’s 3 9
Principle and its use, Fluid Flow (Streamline and Turbulent),
Reynold’s Number, Viscosity of fluids
sdailall pa) jall g ) Al Uis))
Sl da L il gall ) QLS sl
March 1995 Butterworth Heinemann Dé]%]rll_:n%sr’t(ﬁ] ;::jnt’ Introduction to Medical
ISBN: 978-0-340-61457- i icati
SBN: 978-0-340-61457-0 LD.M. Nokes Electronics Applications
February 1993 Prentice Hall Professional | Joseph J. Carr ; John | Introduction to Biomedical
second edition ISBN-13: 978-0130104922 M. Brown Equipment Technology
2003 Tata MCGI‘E_]W-HI” R.S.Khandpur Handbook of Blo_medlcal
Education Instrumentation
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Module Description s A Ciag

Introduction to Programming Languages, Data
types, Variables and Operators, Structure of C
Program and its Input and Output functions,
Control structures- Conditional and Looping
Statement, Sample C Programs, Pointers, Structure
of C++ and its Input and Output functions, Sample
Programs in C++, Database Programming
concepts, Introduction to ORACLE , Sample
Query Application, Database Utilization for Patient
information PACS Database Software Applications
of using PACS software

@l yriall g bl o) 5il 5 e ) A 8 dasia
gAY s daayl caillay 5 C abin dSi 5 llaall
e Al cclalall g dda il cilagleil) caSaill JSUa
QE\LJJ—F—{—CG.AJJ.}JS,)A “La\).ﬁa}d\ «C G.A‘):i
anlie ot + C gl y 0o Alial ¢ 21 AY) 5 JaoY)
p2iu¥IORACLE (e dedia «llilll 2o ) 8 daa
sa_all e glaal

Module Aims

: oAl calaad

Introducing the main concepts and theory of
C,C++, Database Programming.

e B daa ok + C ¢« C e Akl s A )l alaal) 4
et

Understanding the behavior of various control
structures.

AL S S L o

Ability to create a program for different types of
problems.

(JSLEA) (e Adlide ) Y el oL e 5 )il

(e 5 2ia3l) i Jleall 4 yuall 5 pgdll) saslal cila e
rsle 1M (S O el sdgd 4l 53 ey QUL (i idy

- The ability to apply knowledge of
mathematics, science and engineering.

Aigll g aslall 5 il N 3 el ks e 580 -

- The ability to analysis logic of the different
kinds of problems.

JSLEAll (e Adline £ il (e shaiall g Jalail) e 3 508l -

S A 5 siaa
ol el @:i“y ‘ Cle yum pall aile
1 1 Introduction to Programming Languages, Data types, Variables.
1 1 Operators
1 1 Structure of C Program and its Input and Output functions
2 2 Control structures- Conditional and Looping Statement
2 2 Sample C Programs
1 1 Pointers
1 1 Structure of C++ and its Input and Output functions
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1 1 Sample Programs in C++
1 1 Database Programming concepts, Introduction to ORACLE ,
2 2 Sample Query Application
1 1 Database Utilization for Patient information PACS Database Software
1 1 Applications of using PACS software
sdilusal) pa) jall g ) Ral) sl
el A Sl ) il gall sl QLS )
7th edition, March 4,2012 Paul J. Deitel
ISBN -10:013299044x Prentice Hall &Harvé Deitel C: How to Program
ISBN-13:978-0132990448 y
6th edition,Junel,2013
ISBN -10:125902993x Tata McGraw Hill Balaguruswamy Programming in C++
ISBN-13:978-1259029936
2008,
ISBN-10: 0071598758 ORACLE Corp. - T%EQS;EIZZ‘%?Z%#(?(%
ISBN-13: 978-0071598750 P
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Medical analog signal processing

soRall Gl kil

MET 351 + MET 352

6 o8l s sise

$S5361 10 s ykall a3,
MET 361
English ;i G )33 4l

2-3aaiaall CileLud)

Course Description A diag

tcilanhi g dale dadia el 138 & GOl ey
Jhsall 65 ,LaY) cililae ¢aadaity) g el LaY) Cldsieas
slaily) 5 Lie ) Al Adadl) dadai¥y) 33U

a5t st eailiphai g s ) 58 Aluluia el )Y
Al (O Jysa tag ) 5 adadial)

. Introduction, Signal Classifications, Signal Operations,
Singularity Functions; Linear time-Invariant Systems and
Convolution; Correlation; Fourier Series and Transform
for continuous and discrete time signals; Medical
Applications; Laplace transform and applications;

Course Objectives JJAall cilaai

To learn the principles of continuous time signals.

To have an understanding of basic system properties.

To be able to analyze the response of linear & time-
invariant systems using the convolution.

To be able to represent time-domain signals using
Fourier representations and to be familiar with the
basic properties of such Fourier representations

To understand the principles of sampling of
continuous-time signals.

To be able to analyze the response of linear & time-
invariant systems in the frequency domain (using
Fourier transforms).

To have a basic understanding of other
representations such as the Laplace transform.

e ) Ablatiall cl HLEY) (salae alas

Aabail) (ailiad Glulul agh

Aol AadaiS Aplainy) Julas e 3 jaadl)
ALY aladiuly e ) 5 e i

Jlae (853 ga gall il LAY Jiiad e 5 384l
oaibadlly alal¥l 5 )58 o sl aladinly (e 3l
258 dasail Y

(b Aliaiall ol LaY) adai 4 Hlai (5ol agd
o

Auhadl) Aadai Aulaiay) Jalas e 5 a8l
plasiuly 0o Sl Ges (Bl Lie 53 parie parll s
‘ s dasas

dasad Jie gAY dysail) 3k bl agd
Sl

et

(Baeall 5 Ain 1 ol gl 5 2 yeall 5 ngill) saslell) iy s
rsle 1M (S O el sl 4l 5 ey QUL (i yidy

Spstall 5 bl )l 8 el Sl ghaall gadat e 5 adl)
Alall 3 LaY) dallas Jlase A duigl)

- The ability to apply knowledge of
mathematics, science and engineering.

- The ability to use the analysis and design
tools of classical linear control in simplified
homework problems.

b il aSaill apanail) o Jalail) gl alasial e 3 a8l
g 4 e Claal

S A 5 gl
e -
ol Sile L @.}LJ\J | Cile g gall 4038
6 3 Introduction, Signal Classifications, Signal Operations, Singularity
Functions;
8 4 Linear time-Invariant Systems and Convolution; Correlation;
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8 4 Fourier Series and Transform for continuous and discrete time signals
4 1 Medical Applications
6 3 Laplace transform and applications;

sBailicall aal yall g ) Aall Glisl)

2007 John Wiley Haykin and Veen Signals & Systems
. Oppenheim and .
2008 Prentice Hall Willsky Signals & Systems
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Module Description s A Ciag

1- Presentation of the operational amplifier. kel Sl (e - ]
- Parameters of an Op amplifier. el )e&d\. Gilalaa -
- Defects in Op amp. el S8l (gl -
- Ideal operational amplifier. Gl eall adadll -

- Comparison of parameters of Op amp.
- Negative reaction (or reaction against).

Adleal) Oledinall Cilalaa (o 45 Hlaa -
(Sl =i 5y of) lad) Jadll o -

2

Linear applications of an Op. Amp.

- Classic assemblies.
- Special assemblies.
- Active filters.

Agleall @l Sl dpladll) cilapdadll - D
A i all -

Aaldll il sall -

il caland yall -

3- Non-linear applications of an Op. Amp.

- Logarithmic amplifiers and anti-log.
- Circuit multiplier and divider circuit

Addead) &l Sl Adadll yie cilapdaill - 3
Aty e o) aliall g Aty jle Sl el Sl -
Lasdl) 3l gall g AieLzaall il sall -

- Comparators. . 4_1 _)@\ il gall -
- Oscillators (or signal generators). (SIWEY) Gl ga ) el ) sall -
Aeall ciladaia 4

4- The voltage regulators.
The A/ D and D/ A converters.

S (A/D) LB Y 5 (e Sl YT Y e
(DIA) ) ) GBS (1

5 - Applications in the field of medical equipments.

Al 3 eaY) Jlae (& ki 5

Module Aims

: oAl Gl

This course complete knowledge of students in
basic analog electronics by providing knowledge
on analog integrated circuits elementary bases on
operational amplifiers.

After the course the student will analyze, design
and produce various assemblies a basis of
operational amplifiers are widely used in electronic
circuits as perform mathematical operations, active
filters, the A/D and D/A converters, regulators, etc.
and its applications in the medical equipments.

g IV Jlae 8 Ul Cojlre JaSy ) jaall 12a
D5l e 48 jaall b 55 A (e Apulial) 4y plall
Agleall ol 5l 8 330580 ac) gall 5 3y kil Aaeaial)

& g ey s g Of Al adaivg ) 2l 138 e 4
Sl dadiiad) Adasl) <l Sl Jsa duiad) i sall Calidg
laleall a5 A A5 SV 500 sall Jia sl 5 (e

5« DIA 5 A/ID <Y sl 5 dladill s jall bl
336 8 Leilinki GlIXS 5 cla yue g agall dakiiall il 5ol
dulall

e
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- Good knowledge of techniques and methods of plasinly Bl st Cullal g il sal) 48 jaall -
differential amplification using the of operational Alaal) &l )
amplifiers.
- Acquire the necessary skills in the use of these patoa] L o3 Jlanius) (8 e 53U D leal) L) -
techniques to amplify electrical biosignals. Aggaall AL oSl ) Lay)
-The ability to use this technic and their application | La 555 Jlae 8 Lealink 5 4l oda aladind e 5 )l
in the field of electronic medical devices Akl 345 IV 5 5eaY)
technology.
S A (5 gl
. Qe . e
Caodl Sl e Sile s sall Aaild
4 1 Introduction
8 2 Reminders on transistors
4 1 Differential amplifiers
12 3 Operational amplifiers: ideal and real
16 4 Linear applications of operational amplifiers.
16 4 Non-linear applications of operational amplifiers.
sdailusal) pal jall g ) Ral) ISl
) Zaw Sl ) il gall ST
2010 Pearson Education R. L Boylestad and L. | Electronic Devices and circuit
978-0132622264 Nashelsky Theory
2010 . Introductory to Circuit
Pearson Education R.L Boylestad .
978-0137146666 y Analysis
2010 Pearson Education Thomas L. Floyd Electronlc_Dewces (Electron
9780132429351 Flow Version) 8/E
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Advanced Medical Digital Electronics

English ;i )33 4l

585354 1) jall ) callaiall
354 MET

33 2aiaal) e L)
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Module Description

s oA hag

This course focuses on advanced digital
electronic circuits, including:

The architecture of microprocessors and
microcontrollers.

Architecture of a specific 16 bit
processor.

Introduction to assembly language
programming.

Processor interface with memory.
Input/output interfacing techniques.
Applications of microprocessors in
biomedical instruments.

b 1 i Y sl Al e il 138 S
I3 Ly ciasiial)

S s Sal 5 G mllaall caphaiill Sl o
(LS 16 93 Oame B il calatill JSel) @
coenill Galidaad) Jdedia o
llaall a5 S Juasi @
(s yaall fedtasall) wladl st il o
Aakall 5 ey 3 A8a Cilalleall il o

Module Aims

: oAl calaad

Analyze and develop advanced digital
electronic circuits.

Know the architecture of microprocessor
and microcontrollers.

Use specific 16 bit processor.

Use assembly language programming
Know the different input/output
interfacing technique

Analyze and develop application of
microprocessor in biomedical instruments

Agad)l) Aiiall A5 yiSIV) il gall jkais Jias e
3igal) clallell o) (Sl e Cipll o
A RS Sl
(L 16 53 e (380 e p2ins) @
o) Al Ana ) i
(Slaadl /edasdl) lad) deasi Sle iyl o
8 ey & Al Cilalladl) il yyskiy Jdas e
Aulall

(e 5 2ia3l) i JLeall 4 yuall 5 pgdll) saslal cila jia
e 1038 0 5S of Dall a3l i o amy Ul (yoa Siy

- Use of microprocessor and microcontroller

biomedical instruments

as part of complete sensor systems. ALalsial)
- Analyze and develop application of (& OS5 Sl 5 A58 Clallaall liplad gl g Julas
microprocessor and microcontroller in Agdall 5 ¢!

- The ability to work in groups to implement
a particular application

Oma Gdat 28l e gana (8 Jardl e 3 a8l
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4 1 Introduction
8 2 Architecture of microprocessor
8 2 Architecture of microcontroller
8 2 Architecture of 16 microprocessor
8 2 Assembly language programming
8 2 Interfacing of microprocessor
12 3 Application of microprocessor & microcontroller in biomedical instruments
4 1 General Review & Final Practice Exam
shailival) gl gall g il qulisl)
ol daa L il gall ) S sl
September 11, 2007 (John Wiley & Anil K. Maini DlgltaI_EIectronlcs: I?rln_(:lples,
Sons, Inc.). Devices and Applications
Mar 19, 2008 Prentice Hall Thomas L. Floyd Digital Fundamentals,
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3:Credit Hourssaizall cile Ll
(2 Theory + 1 Practical )

6:Course Level il 5 sivsa

Module Description

2 oAl Ciua g

This course focuses on Electromechanical Energy
used in biomedical technology. It includes the
design, construction and performance of electrical
machines in medical instrumentation. It also
covers Transformers, DC machines, step motor,
single phase AC machines, special motors and
drives systems. Application to biomedical system
is also covered.

The course covers the energy concepts energy
systems. The conversion electrical to mechanical
energy. AC and DC currents. Single and Three
Phases of AC. The design of coils and
transformers — step up and down. Basic concepts
of machines and their construction. AC, DC
motors and generators are covered.

The role and application of transformers and
motors in medical equipments are also focused.
Students will practice the working of the coils,
transformers and machines in the laboratory.

8 Aaaiiunall A8S 00 5 5ol Al eyl 3a Sy
YY) el s ol a5 Ay gonl) ] Lom 5] €31
YV Y sl aky LS Agadall 5 jeaY) 8 4l jg<l)
saal g dls yall ) AC VT ¢ 35d0d 3 gad & jaa «DC
alall plail gk Lial a5 Aalall S jadll
RERES

Bl Jysai A8l aalie A8l alai ) ad) 13a iy
DLl . DC 5 AC ks ASyilSe A8la ) A <)
IS jaall Ll s YU Al aaliall oY sadll
.AC 5 DC 4l Sl il sall

IS jaall g Y gaall Gadaig 5 ea e Loayl 5 jaall 138 3 5
«@ilall) Jae A jlan Ol o s dlall Cland) b
Sl (A VY Y gl

Module Aims

. ookl il

Understanding the concept of Energy with special
reference to the conversion of electrical to
mechanical energy.

Understand the types of electrical energy systems
and the importance of single and three phase AC
systems and circuits.

Al peSll i sad () pals 4 505 LAY ae A8l o sgda agd
Al Al )

Cald alaill 5 500 gall dpaal 5 Al Sl A8l alai ) 53l agd
Jal e ENEN gsaa gl Als )

Understand the construction and functioning of
coils and rectifiers and their application in the
field of medical equipments.

Glamall Jlae (A Leludai 5 Cila siall g Olalal) Jualdii g oLy agd
Aglll

Understand the design and functioning of AC and
DC motors and their role in medical equipments.

Glaeall Aa 5535 DC 5 AC CIS jae a5 aanai agd
Akl
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- Toapply the knowledge electrical and ishi s mvanatl AC0Kaall g Al 5ol Al jadl) aUas (adai -
mechanical system for the design and Aabia ) Andall Cilasdl
development of various medical
equipments.
- To be knowledgeable to identify and rectify & Al elhad¥) maaly sl A e 06K o) -
the basic faults in electromechanical bl Jlaal b dariiv) 4850180 5 4S5 3¢ Y)
devices used in medical field.

(Course content)all (s siaa

ool el KRTS
Teaching far iy List of Topicsle sua sall daild
Hrs. Weeks
6 2 Introduction to Energy Systems and Overview of AC and DC.
6 2 Single and Three Phase AC
6 2 Coils — Principle construction and working
6 5 Transformers — Principle, Design and Working. Step Up and Step Down
Transformers.
6 2 AC Motors — construction and operation
6 2 DC Motors — construction and operation
3 1 Drives Systems
6 2 Application to Biomedical Systems
:(Textbook & References) saibuwall gal jally dall qilisl)
) Zaw k! ) <l 5all Q) )
Publishing Year Publisher Name Name of Author Name of the Book
Tenth Edition Boylestad Introductory Circuit Analysis

ISBN-10: 0471572179

FistEdiion 1963 | |ISaNzoTe. | Z9AYATARe | Fletomecunion freey
0471572176 y
(STE 2.3) AC Circuits with
First Edition — W. J. Raesch the Plug In System Electricity
1986 Leybold Didactic / Electronics — Demonstration

Practical Experiments

Second Edition
2002

W. Adam and L.
Gohler

Leybold Didactic (T 2.2) DC Technology
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6 : Course Level il (s siue

Module Description

s oA hag

This course focuses on studying the mechanical
and electro-mechanical instruments used in a
hospital.

The course covers utility, design and principle of
working of these instruments.

The course will provide hands on experience of
the instrument and its operations.

Some of the instruments they will study are:
Biomed. Mechanical Instruments.

OT Table & Patient Bed , Suction Apparatus
(Aspirator), Suction Regulator, Infusion pumps,
Water Distiller, Blood Pressure Measurement,
Tread Mill, Dental Chair, OT Light
Sources(Pendent & overhead cold light source),
Humidifier, Nebulizer

Biomed. Mechanical Instruments- 2

Sterilizers (Autoclave, Hot Air Oven, EtO Gas
Sterilizer), Infant Incubator, Spirometer,
Ventilator, Anesthesia Machine, Heart Lung
Machine, Intra-Aortic Balloon Pump, Dialysis
Machine , etc.

3L el 5 AKSaall l a1 Al e jaall s S 5 -
N WO D PORECIA [ T LA

531 03 Jae Tane gy apanad 5528 ) jiall Jadiy

Melee ok 5 oY) e dlee 558 jiall o35,

(ot oo Al g2 any

LSSl 5V e g

bil plaia ((auaal) il Slea plansall jms OT Ayl
3acld (o) Jaria ol colsall ladall oy puail) Cliiiaa
b 0T s uall jobans Gl i S cdindas dlaal)
' 3303, ¢ sall

2-l 92V A8lSaall e

LY 2T 3le cla olsn ()8 5 oIS 53 gV) el
coebiall il 5 (il (uliia caaia )l diala (el
AT eI Jala ool Adiaa A0 Qldll A1 ¢ jpaadl) A1
S e

Module Aims

. ookl dilaai

Introducing the main concepts and theory of
mechanical and electro-mechanical instruments
used in a hospital.

R el Al 8 5T A i A ) oAl o -

To cover the following instruments: Sterilizers
(Autoclave, Hot Air Oven, EtO Gas Sterilizer),
Infant Incubator, Spirometer, Ventilator,
Anesthesia Machine, Heart Lung Machine, Intra-
Aortic Balloon Pump, Dialysis Machine

Ol el b 5 DS 5 V1) el A 5 jea ) ddars
(il Gulia cpana )l daala o(airall (Y] 2l e
Ol Adime (Al 5 Caldll A1 ¢ ypaail) A ¢ e liall (il
SIS Jane A1 ¢ L) JAb

The provide hands on experience of the
instrument and its operations.

lelee (3b 55 eaY) e dlae 5y
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- Gain knowledge about Mechanical Medical
Instruments, their function and use, principle
of working of these instruments and some

Lt 5 (Al dandall ol oY) J ga A jaall luss) -

) . . Lelee Gk

hands on experience of its operation.
- The ability to use the instruments and solve o A5V JSLal) (g a5 ol 5aY) pladind e 5 padll -
some preliminary problems in it. RGN

- The ability to apply the knowledge in
handling and service aspect of the machine.

el Jack S e Jalal 8 2 ol Gl e 5 0l -

(Course content), el ¢ sisa

ol ile L e
Teaching far iy List of Topics<le sa sall 4l
Hrs. Weeks
8 2 Sterilization and Types of Sterilization
8 2 Autoclave, Hot Air Oven, EtO Gas Sterilizer
8 2 Ventilator( Critical Care)
8 2 Anaesthesia Apparatus.
8 2 Spirometer
8 2 Heart Lung Machine
4 1 Infant Incubator
4 1 Intra-Aortic Balloon Pump
4 1 Dialysis Machine
:(Textbook & References) sailwall gal pally Jall ulisl)
Publishing Year Publisher Name Name of Author Name of the Book
4 edition (February . Medical Instrumentation
3, 2009) Wiley John G. Webster Application and Design
(4th Edition) Joseph J. Carr ; John Introduction to Biomedical
978-0130104922 M. Brown Equipment Technology
April 2009 Cambridge Introduction to Biomedical
| - .
. o Barbara L. Christe Instrumentation (The
o S7e0szistotz2 University Press Technology of Patient Care)
0070473552, . Handbook of Biomedical
9780070473553 Tata Macgrawhill R.S.Khandpur Instrumentation
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Module Description

t oA diay

Introduction to Digital Signal processing system.
Representation of continuous time signals by its
sample-Sampling and Quantizing of signals.
Decimation and Interpolation, Discrete
Convolution and Correlation. Spectrum of
Discrete time signal. Discrete Fourier Transform.
Properties of Discrete Fourier Transform.
Decimation in Time Fast Fourier Transforms —
DIT-FFT Algorithm, Decimation in frequency
DIF — FFT Algorithm

Basic Principles of Z- Transform, Z-transform
definition, Region of convergence,

Problems on Z — Transform, Properties of Z —
Transform. Inverse Z transform, Relationship
between z transform and Fourier transform.
System analysis using Z — transform,
Realisation procedure for Digital Filters FIR and
IR filter Design

Multirate Digital Signal Processing

DSP Applications.

CILLEY) b Al Sl LEY ] anlle Ui ) A
Oe e ) die ) Ll JS5 8 Alal giall i )

<l LEy)

il Ly Y g dladiall of gV geeligin) 5 JI3iaY)
s Jadiall Fourier Jasai Aliadiall d3ia 3l &l LY
JI Y ¢ a il Jeaiiadl Fourier Jisss 3 J sy
FFT —DITa i 205

dakaia «Z Jasas iy ¢ Z Jagad ) salall
ol

Jisad e S Z Jy a3 patbiad ¢ Z g g 4 JSLie
Fourier Jisais Z Jisad G A8l (Z

¢ Z Jusad aladinly aUail) Jlas

R FIR el ciladi yal) asana

Laad ) ) LaY) dallas

.DSP iyl

Module Aims

. ookl il

Introducing the main concepts and theory of
Digital bioSignal Processing

Aaad Hll Alall il HLEY) Aallas 4yl 5 A Hl) aalial) apads

Understanding the basics of the Digital biosignals
system and how it is processed.

Ll G5 a0 Al LYY a3 il g

Ability to design a Digital biosignal Processing
system

il ) LYY allas Sl mpansd e 5 a8l

(iulaall s Fia ) ol jlaall 5 2 jadl 5 agdll) s aaill cila ia
ste 1,38 05 O el edg] i 53 ey Qlally iy

The ability to apply knowledge of biosignal
Processing.

dal) ) HLEY) dallae (e G paall (gaadas e 5 il

The ability to use the analysis and design
tools of Digital biosignal Processing system

dallrs ol asana s Jalail) ol sal aladial e 5 06l -
ad )l dgall ol HLEY)
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Sl | e el Al
) 1 Introduction to Digital Signal processing system. Sampling and Quantizing of
signals.
4 2 Decimation and Interpolation. Discrete convolution and correlation
6 3 Discrete Fourier Transform, Fast Fourier Transform
6 3 Z transform and Properties - ROC
4 2 Inverse Z transform
4 2 System analysis using Z transform
4 2 Digital filter design
sdailusal) 2l jall g ) Ral) gl
. Digital Signal Processing,
4" Edition, 2006 Prentice Hall Jo.hn. G Proakis and. Principles, Algorithms and
Dimitris G. Manolakis .
Applications
4™ Edition, 2010 McGraw Hill Sanjit K Mitra Digital Signal Processing
Digital Signal Processing:
2nd Edition, 2001 Prentice Hall E\CI:V IE‘Z?SPSW’ and A practical Approach
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ST 472 10 305 8l 3
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Introduction to Medical Electronic Equipments.

472 MET
English :_aall (i 251 MET 362 + MET 361 :_aall Glud) allaiall
3:3dlinall Cile Ll 7 R (s g
Module Description s A Ciag

Overview of the biomedical sensors

Origin of bio-potentials and their parameters
Introduction to ECG, EEG and EMG
Analyse of biomedical instrument: amplifier,
biopotential electrodes

dale 3 lai apal oS5 O llall (S saal) 138 JOA (e
Lee) gl Calida 3y gaal) Aphall bl - e
e dualal) cilaleall 5 4 gual) €l JLEY) jaliaa
EMG « §Ldll EEG ¢l (ECG Jaadill a5 5 jleal -
Alasl)
Jie 4 ol dpall ilamally 3 IV 5 sall Jalas
. ealladY ) Al culladY e HLEY) ¢l yla

Module Aims

+ Joall calaai

Student will be to know the principle of operation
of biomedical equipment

- Student will be to know the techniques for
converting the biomedical signals into electrical
signals

- Student will be to know perfectly the different
types of biomedical sensors

rallal) delainly ()5S ) kel 1 Al

¢y gaad) Adall lamal) Jad s 48 yaa -

) ) A saadl dpdall ol JLEY) )y sad Dl A8 e -
(el (S Al S

Ay gl dglal) Gl e Adlisa g1 3l e o el -

(el 5 2ia3l) ) Jleall 4 yuall 5 pgdll) saslal cila jia
rsle 1M (S O el sdgd 4l 53 ey UL (m idy

Knowledge of concepts in biomedical sensors and
the basic components of electronic medical
devices.

il Sall 5 Ay all Al bl b aialiall 4 jea
Ay STy Al 3 e dpuluY)

Acquire sufficient skills in decoding, installation
and select circles of each constituent part of the
electronic medical devices.

sl a5 S 5 el A A G jlead) QL)
A g Iy Akl 5 5ea Y] (e e JST A S

S A 5 siaa
soodlclels | T8 e guin gl Aails
ey
12 4 biomedical sensors
12 4 Origin of bio-potentials and their parameters
12 4 Introduction to ECG, EEG and EMG
9 3 Analyse of biomedical instrument: amplifier, biopotential electrodes
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Jaanall dadla
sBailical) aal yall g ) Aall Glisl)
sl A L aul il all il S )
Introduction To
978-0130104922 J.carr biomedical Equipment
technology
Design and development of
2000 Willey David Prutchi medical electronic
instrumentation
978-0824783372 C.R.C Press Donald L. Wise Bioinstrumentation and
Biosensors
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Biomed. Imaging Systems

4 a3y English:_sall g 3 4a

None :_iall Glud) Callial)

3 hours (2 Theory + 1 :sadizall cilelu)
(e 1+ 541 2) <lels 3 Practical)

bl s siall 7th Level: gl (s sive

Module Description

oA g

This course covers an introduction on biomedical
imaging. It covers also basic principles of
Ultrasound imaging, sound waves, basics of
ultrasound instrumentation, Doppler ultrasound
physics and Doppler imaging. It also coves an
introductory basics of radiation interaction with
matter, X-ray production and properties, X-ray
tube design (stationary as well as rotating),
fluoroscopy and mammaography.

s gl Bl gl B Aasie a1
(53l A paall (358 Clan gally g gl Clpuslis) Liay)
i geall (358 7 5aY) 3 ) lanlud (A sual) s sal)
Gl L) oy s o gusaill Jligo alig jliga ol b
a2y Galliad y 2l Galdl g da8Y) Jelis L ddae
(o 15 ) Al A3 o gl mpanad i
LS-‘-‘” gc\a.ud\ gail) g plavill

Module Aims + Jokall Calaai
Know the principles of Ultrasound Imaging A peall (358 o sally y saaill (53le o il
Know the principles of Doppler Imaging aseaill Hlga ol fgalae e oyl

Know the principles of working of X-ray tube

i) A3V i) Jae toolae e oyl

Know the design of stationary and rotating X-ray
tubes

S e s ) Bn] o5l ol ol
Lﬁ_)fﬁ\ﬂ\}

Know the use of fluoroscopy and mammography

Lﬁﬂ gc\a.u\)“ i gaill g jadanill cilalasii e oyl

(ianl) 5 a1 el 5 2 yeal 5 agdll) sl il s
rsle 1M (S O el sl 4l 5 ey QUL (i yidy

Know the advanced imaging equipment and
their types and trends being used in hospital

P Leie paiin Lag Lee ) gl g dariiall j guaill 3 jeal 48 j2a
GLia i)

Understand basic working principles of various
Medical Imaging Modalities

aalia gy Al delas) dﬂc ‘LSJL:““‘J QL:L‘_.;L..;\ gﬂ\‘)d‘

Learn the functional blocks of instrument and
their function

Lelae 53 3¢ 3l Apulu¥) bl alas

Learn the various controls of instrument and
their function

Lelae 5 Aaliaall 3 jea) Jay) gia alas

Ability to read and understand the Operator &
Service Manuals and use it maintenance and
troubleshooting

Alaall Q) g gyl s Rilaeall s sl Jids agd s 3618
Jlae Y1 GiliSi

Understanding the images and the artifacts and
quality of images

3)}.;43‘ QJP}LGJSUMJJM\P@
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Introduction to Biomedical Imaging
Biomedical imaging modalities
Overview of the course
Introduction to Ultrasound

o Advantages

o Field of US Imaging
History Spiral CT

Basic Ultrasound Physics:
o Sound Wave & Wave Equation
o Sound propagation
o Speed of sound
(Compression, Rarefaction, Acoustic Pressure)
o Interaction of sound with tissue
( Transmission, Reflection, Refraction, Scattering, Attenuation)
o Amplitude and Intensity
o Wave Interference
Acoustic Impedance

Basics of Ultrasound Instrumentation:
Generation of Ultrasound
Piezoelectric Effect & properties
Piezoelectric Transducer Construction
Transducer Characteristics
Transducer Beam Characteristics
Beam Focusing

Static Image Generation using Ultrasound:
Generating an A-mode Scan

Time Gain Compensation(TGC)
Generating a B-mode Image

Real Time Imaging:
Principle of RTI
Mechanical Scanner
Electronic Array Scanner
Electronic Focusing
Phased Array Transducer
Generating a RTI Image

Doppler Ultrasound Physics:
The Doppler Effect
Doppler Equation

Doppler Imaging:
Continuous Wave Doppler
CW Transducer design
CW Doppler Unit

Pulsed Wave Doppler

PW vs. CW Doppler
Duplex Scanner

Colour Flow Imaging
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Power Doppler or Angio Mode

History of X-ray discovery

X-ray Properties

X-ray Production

Bremsstrahlung and Characteristic X-ray
Efficiency of X-ray Production

12 3

X-ray Tube Design:

Cathode Assembly

Anode material and design

Fixed vs. rotating anode

Focal spot, dual focal spot

Anode angle, Heel Effect

X-ray Window, Filter

Tube envelop and enclosure, radiation shielding
Beam energy and Beam quality
Electrical and Thermal rating of Tube
X-ray Generator and Control Circuits
Exposure control & AEC

Interactions of X-ray with matter
Bucky Film Tray System

Image Intensifier and Fluoroscopy
C-Arm

Mammography

Radiation hazard and control, Radiation Dose
X-ray Dosimeter and Safety

sdilusal) pa) jall g ) Ral) GLISY)

) A

LA il all

sy sl

1999

Thieme Stuttgart Matthias Hofer

Ultrasound teaching
manual

2002

Edwin Leidholdt &
John Boone

Lippincott Williams
& Wilkins

The essential Physics of
Medical Imaging

2002

William Hendee &
Russell Ritenour

John Wiley & Sons

Medical Imaging physics
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474 MET

Medical Equipment’s management & maintenance

daahal) 3 3gaY) dilua 9803 1) iall au

English : sl u yai 4al

ool (Bl allaial)
MET 365 + MET 364

2: Credit Hours sadizall cile Ll

7 : Course Level il (s siue

Module Description

t oA dia g

The healthcare technology management purpose is to
ensure that equipment and systems used in patient
care are operational, safe, and properly configured to
meet the mission of the healthcare; that the
equipment is used in an effective way consistent with
the highest standards of care.

Medical equipment maintenance: Inspection and

preventive maintenance (IPM), PM protocols,
Calibrations, corrective maintenance.

Medical equipment maintenance management:
Maintaining equipment failure, maintenance, service
and calibration reports and logs, spare part inventory
and control, application of computers in maintenance
management.

Equipment Control & Asset Management:

Instrument selection and evaluation criteria : policies
and procedures govern activities such as the
selection, planning, and acquisition of medical
devices through to the incoming inspection,
acceptance, maintenance, and eventual retirement
and disposal of medical equipment. Establish an
equipment control / asset number against which
maintenance actions are recorded.

Biomedical test equipment and tools: Introduction to
some special testing tools in medical equipment and
their use.

Troubleshooting: Troubleshooting methods,
Components checking, Basics of troubleshooting
using layout/block diagrams and service manuals,
troubleshooting case studies.

Safety and Infection control guidelines in hospital
management.

Ge U g Lnall dle )1 La 1535550 (g (il
el Ale 5 b Al Akl 5 lasdll ¢
Alad 48y jhay Claeall aladind &5 Gf s Laaall dle )
Ade U plae e e i

AIPM)) 48 5l olpall 5 (sl aplall Cilazall dilua
Al Llall claadll PM @Y S5

OMas g s e Llaad) -kl cilazall Ailua 3l
2y ¢ Clamall 3 jlaa g deadll g dilucall g JUacY)
80 (3 AV Culall Gadai g caSaill 5l adad
Al

1 sa¥) 510l g oSl Cilane

alaii il ) g o ;] jalea 55 3eaY) HLis)
¢ Adal 5 3ea Y o) Jaidasddll 5 LAY Jie ddail
ASail) sae L&) Ankall Glaadl (o alddll diluall
e ya) dilie Ll 4ty Al Clarall J suaY) /
Al
oAy G desia 1l a1 5 g sl alall Hlad) Cilasa
Lgalasiind 5 dplall Clarall b pala jlial @l

cladY) Galagin) (3l sleadla) 5 oUad Y Caligiul
bl ot Glanlad ¢ Al KA and deadlal
Al LS 5 Al @ g ) / Japdadil) alasinly

51 3 (5 sanll AndlSal Ay sl {aluall 5 AeDlud)
(il
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Module Aims

: Jokall dilaai

Introducing the main concepts and theory of
Instrument management systems in hospital.

aiiaall 83 jea ) 3 o) akai Ayl s A ) aaaliall s

Introduction to some special testing tools in
medical equipment and their use.

Al Glasall 8 Gala Laal @l gol s desia
Lewladiin

Develop Instruments troubleshooting concepts
and skills. Use of testing devices and manuals for
troubleshooting

8 3ea aladiul JUacYlanad ol gal sl il jlga s anli
JUae ¥ aas b Claladll g€ 5 HLiaY)

Equipment Control & Asset Management:
Instrument selection and evaluation criteria.
Policies and procedures for the selection,
planning, and acquisition of medical devices
through inspection, acceptance, maintenance, and
eventual retirement and disposal of medical
equipment.

el yalas gl 81 LR 1 sea) 51 5 pSatll Cilans
Gadall 5 5ea Y elusl g dadadill g HLEAY) Cile) jal s cilulan
Al

Introduce Safety and Infection control guidelines
in hospital management.

51 2 (s sand) Al Ay sl (50l Sl im e
'E ewr “.

rsle 1M (S O el sl 4l 5 ey QlUally (i yidy

- Knowing the basics of troubleshooting using
layout diagrams and service manuals

- Knowing how to troubleshoot electro
mechanic medical devices

alasinly Leadla) 5 eUad¥) CaliSiul sl 48 2 -
daadl) luiS g callaladll
AailSn g oSy Adall 3 3l cUadl CaliSin 4,8K 48 jaa -

- Using the electronic testing devices to
troubleshoot electronic boards

- Knowledge of the special maintenance and
service tool used in biomedical

e gl CalaSinY A Iy HLasY 3 jeal aladinl -
45 A1)
@l bl 8 bl b alall ol g1 48 jea -

(Course content)all s siaa

ol ile L AR . . ) —
Teaching ! List of Topicsile g sall daild
Hrs. Weeks
Medical equipment maintenance: Introduction and Role of BME. Inspection
6 2 and preventive maintenance (IPM), PM protocols, Calibrations, corrective
maintenance.
Biomedical test equipment and tools: Electronic testing devices Introduction
6 2 to some special testing tools in medical equipment and their use. Maintenance
and service tools
9 3 Inspection and Preventive Maintenance Procedures for some Biomedical
Instruments
Troubleshooting: Troubleshooting methods, Components checking, Basics of
9 3 troubleshooting using block / layout diagrams and service manuals, trouble -
shooting model for some instrument and case studies in troubleshooting.
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Medical equipment maintenance management: Maintaining equipment
failure, maintenance, service and calibration reports and logs, spare part
inventory and control, application of computers in maintenance management.

Equipment Control & Asset Management:
Instrument selection and evaluation criteria : policies and procedures govern
activities such as the selection, planning, and acquisition of medical devices
through to the incoming inspection, acceptance, maintenance, and eventual
retirement and disposal of medical equipment. Establish an equipment control
/ asset number against which maintenance actions are recorded.

Safety and Infection control guidelines in hospital management

:(Textbook & References) saibuall aaf jall g 5 8all cilist)

) L
Publishing Year

L
Publisher Name

il sall )
Name of Author

Name of the Book

July 1991
978-0132575775

Prentice Hall

Joseph J. Carr

Biomedical Equipment:
Use, Maintenance and
Management

2nd Edition, June, 2010

Texas State
Technical College

Nicholas Cram, Selby

Basic Electronic
Troubleshooting for

1994 or later

Organization

Organization

978-0976850304 L Holder . . . .
Publishing, olde Biomedical Technicians
. Inspection and Preventive
1995 ECRI WWW‘ILaS?]';Shgjﬂta'WO Maintenance
P- Procedures
Maintenance and Repair of
World Health World Health Laboratory, Diagnostic

Imaging, and Hospital
Equipment
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Computer Applications for Biomedical
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System’s
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Module Description s ool Cluag
Introduction to Biomedical concepts, Biomedical Ll Glegladdl  eats sl Gl bl saia
data, Biomedical data acquisition, Biomedical data | dlalall Zgall duhll clasledl (535 A gal)

storage, Biomedical data Input-Output Storage,
DICOM image format and types, Image
Compressions, Biomedical Informatics,
Introduction to Database concepts Database
Applications — HIS Introduction to PACS, PACS
software for patient data Organization, Data
Structure for Bio medical System

sall bia ddSEly sall glal da Al
Ul acld cludad dggall dglall Al sleall
sl cpmdl lagles alail Clisa sy cleiink

Aol ddall Akl

Module Aims

+ Joall calaai

Introducing the theory of Biomedical data.

A o) Al e slacall L o

Understanding the concept of Biomedical data
storage and acquisition.

Leadaii 5 A gaal) Aplall e gleall (g 383 il agd

Understand the importance of PACS and DICOM
formats.

bl ac) ) gaall JISET danl agd

(ianl) 5 a1 el 5 1 yeal 5 agdll) sl il s
rsle 1M (S O el sdgd 4l 53 ey QUL (i yidy

- The ability to apply knowledge of
Engineering and technology.

T Al gl e 3 28 el 5 Lo o)

- The ability to create biomedical databases.

Ay Al Gl ac) 8 (5S35 e o )

S A s siaa
. BRI . g
ool ile L &u‘\j | Cle gua gall 438
2 1 Introduction to Biomedical concepts, Biomedical data, Storage
2 1 Biomedical data acquisition,
2 1 Biomedical data storage
2 1 Biomedical data Input-Output
4 2 DICOM image format and types
2 1 Image Compressions
2 1 Biomedical Informatics
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2 1 Introduction to Database concepts Database Applications
2 1 HIS
4 2 Introduction to PACS
4 2 PACS software for patient data Organization
2 1 Data Structure for Bio medical System
sdilall xa) jall 9 ) Al lisl)
2006, XXVI. ISBN e s Edward H. Computer Applications in
NO:978-0-387-28986-1 3" Edition ShOI’ﬂif_fe,_ James J H_ealth C_:a_re and
Cimino Biomedicine
Revised 6.3.5 Xiaohui Li PACS one Server Permium

Edition
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Advanced Biomed. Imaging Systems

4y English: i) Ga i 4a)

MET 475 :__aall Gl Callial

3 hours (2 Theory + 1 :3aaixall cile Ll
(ke 1 + g ki2) cilel 3 Practical)

71008 (5 sia

Module Description

oA g

This course covers the principles of advanced
imaging modalities and understand technologies
of different imaging instruments. This course
focuses on 3 imaging modalities including CT,
Nuclear imaging and finally MRI system.

?@}MM}A\@H\ﬁM\M\@MMAJM\ \.JA‘SLH
BN e 8l 1 K g, 0 gl dalai) calise 4
‘:_\H‘)JH.\M cu_dasd\)gjmﬂ\ua.aﬁ})mfa;\.da.\\

bl 0 i geaill U | sl 5 55 53l

Module Aims

: oAl cilaai

Know the principles of computed tomographic
imaging in generations from 1-5

Fasadd) alaly akid) sl (sale e iyl

Know the principles of working of Magnetic
Resonance Imaging

bl (il el e {53m e il

Know the use of contrast agents in imaging

Sl Jal s alaRinly g gl laiind e ol

Know the principles of Nuclear Imaging.
(Gamma Camera, Radiopharmaceuticals, SPECT,
PET, PET-CT and PET-MRI)

35l alal) s gl gabia e ol

Compare between different imaging modalities
studied

syl ARy gl Aada) oy A5 L))

(e 5 2ia3l) i Jleall 4 yuall 5 pgdll) saslal cila e
rsle 1M (S O el sdgd 4l 53 ey QUL (m idy

Know the advanced imaging equipment and
their types and trends being used in hospital

& L il g Lee ) 5l g Aaniiall ) guaill 3 jea) 43 yra
S

Understand basic working principles of various
Medical Imaging Modalities

Aabiaall dall sl dakai) Jae (5obae il &l )

Learn the functional blocks of instrument and
their function

Lelae 53 3¢ 3 Apulu¥) bl alas

Learn the various controls of instrument and
their function

Lelae 5 Aaliaall 3 jea) Jay) gia alas

Ability to read and understand the Operator &
Service Manuals and use it maintenance and
troubleshooting

Alaeal) Qi g sl 5 Rl s Jnill Gl gl s 3618
Jae V) Gliind

Understanding the images and the artifacts and
quality of images

BJM\BJ)})L@SL&}JM\?@
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16 4 Computed Tomography
Basic principle and development of CT techniques from 1% to 5" generation
Basic Components of CT
3" Generation system
4™ Gen. (multi-detector) Sys.
5" Gen. CT
Spiral CT
Contrast media methodology and application
Radiation Dose considerations
16 4 Magnetic Resonance Imaging
Basic Physics of MRI
CT vs. MR
Instrument & Imaging
Safety Considerations
4 1 Gamma Camera
4 1 SPECT
4 1 PET
8 2 PET-CT
PET-MRI
sdilusal) pa) jall g ) Ral) QLIS
. Essential Nuclear
2006 Springer E. B. Podgorsak Medicine Physics
1999 John Wiley & Sons, Brown, Mark A.; MRI : Basic Principles and
Inc. Semelka, Richard C. | Applications
2002 John Wiley & Sons William Hendee & Medical Imaging physics

Russell Ritenour
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Optical & Laboratory Instruments

English ;i G )33 4l

Rl Bl allaial)
MET 472 + MET 242

3: Credit Hours sacizall cile L)
(2 Theory + 1 Practical )

8 : Course Level il (s siue

Module Description

oA g

This course focus on studying optical instrument
starting by understanding the optical principles,
operation of Clinical Laboratory and Optical
instruments. It covers

O e A yead) il ¥V Al 5o e Sy el 13
%}ﬂ\&\M\M}&%M\&JQ%J%
iy s A pead) 3 36V

all seaall e
e Light Microscopy ol paliaiall o
e Absorption Spectrophotometry sty o) clasl o
e Biochemistry Analyzers Celll ¢ g il 5 5eal o
e Flame photometers el i ¥ Jlae o
e lon Selective Electrolyte Analyzer Al LA slac o
e Blood Cell Counter a4l ) Jlaa o
o Blood Gas Analyzer Ldl e silas S o
e Chromatograph CpanSY) G Slea e
e Pulse Oximeter
Module Aims s oA dilaa
To introduce about Clinical Laboratory Fane s Lalalasind 5 Ll 5 By pud) il jgadl) el ol sy o
Instruments. Their functions, uses and principle of Ll
operation. .
Analytical Instrumentation in Clinical Laboratory Oyl Ll ¢ g yy yed) <l pidall 8 Aubdall 5 5eaY)
and their techniques. Practical exposure to the R 5kl _Leal
process and instruments. PETSO §
Introducing the other optical instruments such as OmnnSY) Gl e Jie 5 AV & peadd) Gl gaY) iy
pulse oximeter and Endoscopy. kel

(isbond) 5 A3l l_JLeall 5 3 yeal 5 gl zaudall i i
e 1038 0 5S of all a3l il o aay Ul (g iy

Gain knowledge about Clinical Laboratory
Instruments, their function and use, principle
of working of these instruments and some
hands on experience of its operation.

5 Lgits 5 Ayl @ pdidal) Gl gl Jsa A jaal) QLK)
Gob (850 LSl 5 @l 51 03 e e dlgilalasiy
Lekee

Learn about Analytical Chemistry and
associated basic theories applied in Clinical
Analytic Instrumentation.

Alall il Zaulud) el il o Aallaal) bl e o yaill -
A osall Alal) 3 3] 3 ddgdadl)
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(Course content)all s gisa

ool Gile L Qe . . L
Teaching gt List of Topicsle g sall 4l
Hrs. Weeks
Introduction to Medical Laboratory Instrumentation
Basics of Instrumental Analysis.

8 2 Medical laboratory departments & sub departments, Typical devices used in
the clinical laboratory, Figures of Merit of an Instrument, Selecting criteria
for Analytical Instruments
Composition of blood, Biological sample & basic analytes,

12 3 Basic Laboratory Equipments: Microscope, Centrifuge, Hot air oven,
Incubator, Waterbath, Desiccator, Water purifier etc.

Principles of Photometry. Basic principle of working and instrument design of
Colorimeter, Spectrophotometer(Absorption Spectrometry) Working

12 3 Principle of Semi-auto & Automated Bio-chemistry Analyzer
Calibration of Chemistries and Quality Control.

Estimation Techniques of analytes in blood/serum/plasma. End-point, Kinetic
and Two-point Chemistry
Flame Photometer(Emission Colorimeter) for estimation of Na+, K+, Ca++

4 1 & Li+ ions.
lon Selective Membrane (ISE) Analyzers

8 2 Blood Cell Counters
Haematology Analysers

8 2 Blood Gas Analysers
Chromatography

8 2 Pulse Oximeter
Introductory Endoscope

:(Textbook & References) sailwall gal pally ) all Gilisl)
el A L sl il gall ) QLS sl
Publishing Year Publisher Name Name of Author Name of the Book
5% Edition, 1998 Prentice Hall Douglas A. Skoog, Princip_les of Instrumental
Brooks Cole Analysis
Sixth Edition, 2004 CRC Press James W. Robinson IUndergraduate .
nstrumental Analysis
Biomedical
November 5, 2004 McGraw-Hill R.S. Khandpur Instrumentation:
Professional Technology and
Applications
t Clinical Laboratory
1% edition (January 15, Instrumentation and
19(94) Y Saunders Kory M. Ward PhD Automation: Principles,
Applications, and Selection

84



http://www.globalspec.com/reference/14823/160210/chapter-1-biopotential-amplifiers
http://www.globalspec.com/reference/14824/160210/chapter-2-bandpass-selection-for-biopotential-amplifiers
http://www.globalspec.com/reference/14854/160210/chapter-5-signal-conditioning-data-acquisition-and-spectral-analysis
http://www.globalspec.com/reference/14825/160210/chapter-3-design-of-safe-medical-device-protypes
http://www.globalspec.com/reference/14857/160210/chapter-8-cardiac-pacing-and-defibrillation

MF- i:|:..'- 1 Univ -:-~i:.-

40 gaual Ay yal) ALl
adl aalaill 3 ) 5
daanall dadla

ool (g gi alida

S5 484 10 a5 Rall ad
484 MET

daiial) 43 g S Adal) 3 3gaY) ;) el an
Advanced medical electronic Equipments

English:__gaell (i 45

MET 472:__8al Gl allaiall

3:Credit Hourssaizall cile L)
(2 Theory + 1 Practical )

8:Course Level il (s st

Module Description

oA day

This course focuses on studying several
biomedical instruments including defibrillators,
cardioverters, electro surgical unit, pacemakers
and instrument techniques dealing with
electrophysiological signals like EEG, EMG and
ENG. Cardiac output.

The course covers utility, design and principle of
working of these instruments.

The course will provide hands on experience of
the instrument and its operations.

Students will acquire knowledge on Principle,
construction, working and applications of the
electro physiological equipments. Also the
functioning of electrosurgical equipments and
defibrillators.

Handling and maintenance of the equipments will
also be taught.

4 saal) Andall 3 jeaY) e waadl Al jo e el 1 K,
cardioverters ¢l cluag alaii s jeal olld b Ly
) Ciliayi Jania 3 Hea) (Al jeSI) Aa jaldl sas g
e A gaall A 56 SU cl JLEY) pe Alalaiall Ayl <l 521
&zl ENGs EMG EEG

e oda Jae lase s aranal aild ) jiall Jady LS

95 eay) 33 Jlaxivd o ddaall 55080 5 el 138 gau
. 'é' ww..~
o Ao ) spnadl) AL 5S¢ Y 038 48 jaa Al i
Cilamal) elal X 5 clanbaill g Janl) g celidl 5 dfasall Eua
QU NCAPRTEP i S PPN PR TER PY T PRTN |

PutTe ‘;’ﬂ\ '&J’.@A.‘Y\ oda Ailua e COUall (ot SIS
Mg i

Module Aims

. ookl il

Familiarization of the functioning of the electro
physiological signals analysis systems such as
ECG, EEG etc.

i o sl 5 eI I JLEY) it o e i el -
&l ¢ EEG ECG 5 eal

To provide knowledge of the acquisition of
various electrical signals. Familiarization of the
acquired signals and analysis for trouble if any.
To provide the basis of safe handling of machine.

Cata g o) Al Jdaty i€l ol LEY]

The provide hands on experience of the electro
surgical units and defibrillators.

ol 8 jeal 5 Al Sl dal jall B 5 Aleal) 5 i) g
Ll Sl jam

(e 5 2ia3l) i jLeall 4 yuall 5 pgdll) saslal cila jia
e 1038 0 5S of Dall a3l i o amy Ul (ga Siy

- The ability to apply knowledge of electrical
and sensor systems. Acquire knowledge of
data transmission and storage and retrieval.

bl 5 Al S Aakait) 8 48 prall ket o 5 jaill
ool il 5 Lgi jan s i) Ji 8 48 peal) S|

- The apply the knowledge of sensors and
transducers for medical applications.

i) 8 28 Y saa g laliall 3 48 jaal) Gl
Aadall
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Publishing Year

Publisher Name

Name of Author

&3 Geonnoll e ola 4 srd Ay 2l ASLadll
Q=i . . Sl el 5155
Jaanall daala
(Course content)all s gisa
ol Glela S
Teaching Y List of Topics<le sa sall 4
Hrs. Weeks
6 2 Overview of bio electrical signals and their origin.
6 2 ECG
6 2 EMG
6 2 ENG
6 2 Pacemaker
3 1 Cardiac Output Measurement — Dye dilution method
3 1 Cardiac Output Measurement — Radio Tracer Method
6 2 Electro Surgical Units
3 1 Review of bio signal analysis
:(Textbook & References) saibuall aal sally al) Glist)
Sl da Ll il gall sl QLS )

Name of the Book

978-0471676003

John G. Webster

Medical Instrumentation
Application and Design

(4" Edition)

Joseph J. Carr ; John
M. Brown

Introduction to Biomedical
Equipment Technology

Barbara L. Christe

Introduction to Biomedical
Instrumentation (The
Technology of Patient Care)

Tata McGrawhill

R.S.Khandpur

Handbook of Biomedical
Instrumentation

0130764485,
9780130764485

Cromwell et al

Biomedical Instrumentation and
Measurements

86




(:;'> " ” - b
M_-- i:-:.." 1 Univ -:'~i:.-.

40 gaual Ay yal) ALl
adl aalaill 3 ) 5
daanall dadla

J8al) (Aua gl walida

SIS 485 10 a5 Al 4,
485 MET

Reverse Engineering in medical Equipment’s

Akl 5 54 A Lpusal) Auaigh) ;) idl) ol

English:__gaell (i 45

MET 472:_8all gabal) allaiall

2:Credit Hourssaaizall cile Ll
(1 Theory + 1 Practical )

8:Course Level il 5 sivsa

Module Description

t oA diay

This course deals with reverse engineering
which consist of design and development of
existing biomedical instrument like ECG, heart
pulse rate, oxiometer, blood pressure
measurement, peacemaker, defibrillators, etc.
The student will replicate the instrument and

sl sl e (A 5 il sale) R 1 sl
¢ ki e S a5 Bubll S el
M\ bﬁ :\T.\S;u.um‘ E)@A\J\ ua:_s] J:\s.xﬂ\ 9 HA.\A.\S‘
ol Sl Gald Slea lill ki Slea Lgia 5 bl
5l i G Jlea caall 8 SV G lea
glotinly Gl o gdy W e 5 il Clag ahad Slea

test it. Lleand 53562y ola
Module Aims + Joall calaai
The_ stL_de o_f the basic _and necessary il e 8 e 30U i) 5 A1 2 o
applications in the practice of reverse i "
engineering -
Identify various technical analysis methods bl G Jdaill ok Gline e ol
for medical devices Jall 5 ea

To study and re-manufacture of certain
classic medical devices under the
supervision of the lecturer

Lkl 336l Gan gl sile) 5 Auly bl
ealadl Gal ) a4

The use of technologies, applications and
software to redesign some medical devices

el Bale Y Gliaa pall 5 Slapdaill 5 cbadl) adi)
Akl 3 3eaY) Gany

(ianl) 5 a1 el 5 1 yeal 5 agdll) sl il s
rsle 1M (S O el sl 4l 53 ey QlUally (a yidy

Familiarization ~ with  the methods
applications used in reverse engineering

gl b Aadined) ikl | R e o sl
Al

Doing the technical analysis of the device to
identify its units and its components then
identify their functions

i ole Gyl 5 Slaall ) Qi Fuleny oLl

To work in a group to study and re-
manufacture of a medical device

e gl Bale] 5 Al ) aLall de gens (& Jaall

The use of technologies, applications and
software to analyze and re-design of some
medical devices

sale) 5 Jalatl eyl 5 ladadl) o ludl) aladt)
Jaudall 3 jeaY) (oany pranal
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ol Gilela S
Teaching ) List of Topics<ile sua sall 4l
Hrs. Weeks
3 1 Introduction to Reverse Engineering
6 2 Reverse engineering for macro, micro and nano components
6 2 Contact methods.- Non-contact methods
6 2 Engineering of anatomical prostheses
6 2 Bio reverse engineering
6 2 Reverse engineering file formats for computer-aided design
3 1 Manufacturing Applications: Plastic industry
6 2 Security Applications: Bio-metric applications
3 1 Crime scene investigation
:(Textbook & References) sailwall aal sally Aal) Glist)
) da Ll il gall sl QLS )
Publishing Year Publisher Name Name of Author Name of the Book
. Reverse Engineering for Medical,
January. 2, 2013 ISBNS_EBOIQSEQ,S | Boppaglflfgj;rr:gﬁoand Manufactur?ng and gecurity
ISBN-13: 978-0387793894 Applications
October 11, 2007 SPRINGER Vinesh ':Rea:jr?a?]ré(:sKlran J. E:r\g%rsgtﬁzglneerlng: An Industrial
April 15, 2005 WILLEY Eldad Eilam Reversing: Secrets of Reverse
! Engineering
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486 MET Medical Equipments Design
English : sl G 3 3l e Yo aall Sl llaial)
2 szl Cile L) 9 1Ll (5 5l
Module Description P oA iy
This course covers software and hardware aspects
of a microcomputer system Al dmaslly AgaY) Gkl e il 1 s siag
- microcontroller structure  joad) il
- operation and control, the organization ol Sl s )
- interface requirements for a microcomputer e - }SA
system Jeatills sreadl oS3l -
- structures and operations of standard hardware | * exeel s Laubud1 280 a3 QU Sl Jaliy (&5 -
components associated with a microcomputer ol dal) ol

system
- Assembly language programming and
structure of the machine codes.
Lab experiments associated with this course
involve
- assembly program development
- digital circuit design
- fabrication
- testing

A 38 qantl A3 platiil eyl -
Dl gl daliadl G jladl)

el Al alasinly ali y (S8 -

Gadi ) il ppei -

aatll -

syl -

Module Aims

. ookl dilaai

Know how digital devices are designed

b)) 5 ja Y] araral 14K Ad yra

Know the different tools used for designing
digital instruments

Aad )11 5 ) aanail dalisall Jilu 5l) 4 yee

Ability to manipulate different technologies used
in digital electronics

3 563 o Adliaall A o S Jilos gl) gk e 5 ,4)
A 5 Sy Al

Use simulators and special design software in the
design process

il 8 davadiall Cibaa s slSlad) lain

(isbond) 5 A3l _JLeall 5 3 el agill) zaulall i i
e 1038 0 5S of _all a3l i o aay Qllalls (g iy

- Knowledge of digital electronic components
- Knowledge of basic operations of
microcontrollers.

- Knowledge of the architecture of
microcontrollers

- Ability to design both hardware and software
parts of a digital device

- Ability to use circuit simulation software.

g IV el 1) 5 ) Ad yma -

3 jaadl GleSaiall L) cilleal) 48 jae -

b _yraaall CleSaiall il Ko 48 yra -

B)@'-Am WJJ‘) :QS“)A\‘J\ ;\‘)A‘ e:uuaj ulc E‘)Jﬂ\ -
L )l

.QKLMM QXT)M‘).I) ‘):I\_SJ e\JA.\.\.u ! ‘\ ‘519 EJJH‘ -
LGl Ay gllaall s oSl s e 3 jadll -
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- Ability to choose the suitable components for
the application
- Ability to search for components datasheets and
extract valuable information

Ay 3l cla oS 4 dagd) Jeos,l -

A4l (5 siaa
Calela dac -
oo | el e pn 5l A3
3 1 Introduction to digital Instruments design
3 1 Microcontrollers : introduction
6 2 PIC16F84 microcontroller architecture
6 2 Microcontroller: assembly language, instruction set, high level language for PIC
programming
6 2 Microcontroller: Timer module , interrupts
6 2 Microcontroller: interfacing the PIC (RS232, SPI, 12C)
6 2 Microcomputer systems: standard hardware components (memory, sensors, )
9 3 Application: design of a simple digital instrument based on PIC microcontroller
sdailusal) pal jall g ) Ral) lisl)
978- Digital Electronics:
2007 0070650503 Roger Tokheim Prmc_lple_s and
Applications
2003 978- Jan M. Rabaey , Anantha Digital Integrated Circuits
0130909961 | Chandrakasan, Borivoje Nikolic | (2nd Edition)
978- Digital Design: Principles
2005 0130898968 John F. Wakerly aEréc;ItE)rr?)ctlces Package (4th
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Project

AN g g pdia: ) siall ol

English:__aaell (i 45

el ) il
MET 473 + MET 484

6:Credit Hourssaaiaall cule L)
(0 Theory + 6 Practical )

9:Course Level__iall s st

Module Description

oA day

The students in a group of 2 members known as
project group are expected to do a project work in
the department for a period of 15 weeks under the
supervision of a faculty member. The project work
must be related to the field of specialization. The
project either be hardware or software or includes
both within the purview of medical equipment
technology.

The students in a pair of two must register the title of
the project work within 2 weeks of the beginning of
the semester through their supervisor. No two
groups of students can register the same title or a
similar and also the same was not registered earlier
in the University.

The project carries 3 Credit and of practical work
oriented. That is the students will have 6 hours
duration per week to carry out their project.

The project consists of 3 phases of study:

Phase — I: ldentification of project area based on the
knowledge acquired during the programme of study
and relevant to the society. This phase includes the
effective resource planning and budgeting for the
completion of the project within the stipulated period
of time. The details of the proposed project work
must be presented to the panel of experts and get the
project proposals approved.

Phase — II: Duration six weeks. During the phase the
project group must design the project details and
start execution of the work. This phase includes the
work of the project on both software and hard ware
simulation, component identification and testing,
calibration etc. The project group is expected to get
the desired results in this phase. The work done

I g 5 e aldll ) e e sann (A Ol auiy
O s ouod A peme A it g 15
O g sodall (S paadill Jlase 6 g il ()55
Lin 1585 Ol b5 Laa IS e e 5f Wil 0055
Akl 3 5ea)

g sl Ol sie i (il (0 A e JS o s
PR e il Jeadll Dy (g (e ol DA 3
pul el il Ofic seaal (S Yy aaadie
Al s 9 e sl Cpediiia (e s e b g g Al
REPIEN

Aelu 6 ¢ln e dadine dlelu 3 & 5 bl Jiag
£ o) IS ddee

s 5l e Jal e G e g g siall (s sing g

ainally Ladipall Aud Al Jlae s 2 J5Y) Als )
obadl dhd aaad e da el Sl g giay
Baaaall o jull VA g g el gl 4y sllaall Al Sl
Y el clgall ) Jualdill o8 a0 canyg
Ll 5

e o ledy gl 6 (oxiady gl sl
Lol il 06y 2l (A el o5 ¢ 5 pall Jralds
SLERY 5 olSladll 4 555 Laa SIS i L s 5l L 52
Al o de seadl diasd o (ayibyy o plall
2R Al e i) (e by dla el el s
Aagaill 43 5

Can Al Al jall JleSiad (4 5 gl 6 3NN Al al)
sl e il amy de seadl e
e A @l plaayl s cluldll ¢ ja) s de gladll
s omall Dals Al gial 06 of cay 13
Al axy oy 5 pandll Lalll e g g pdall S (i ye
o pelll ) danalis g g pdall Sledll Sl dlae)
SElY audi Ao gaaddl a3 o aang 284l DA
o Jmil) il b g 5 piall g
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during these period must be presented to the panel
for the evaluation as well as advise.

Phase I1l: Duration Six Weeks. It is the extension of
phase Il and the project members are expected to
work on real components and the circuits must be
reproduced in the PCB and the components must be
fixed on the PCB and all the analysis and
measurements to be completed. The finished
product must be ready for demonstration. The phase
I11 report must be presented to the panel for
evaluation.

After the completion of Phase-Il1, the project group
must prepare a final project report and submit them
to the department through their respective
supervisors.

They need to present themselves for a Project Viva —
Voce Examination at the end of the semester.
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Digital image Processing

English : il (i 43l

MET 482 :__gall Gilull (allaial)
MET 471

3saaiaall CileLud)

9 i aall (5 siua

Module Description

oA day

Introduction to Digital Image processing system.
Study of Image types and Image processing
Techniques, Resolution — Different grey level
resolution

Dimensionality of the digital Image, examples of
image Processing System.

Image Transforms and Types. Application of
Image transforms. How it is used to analyze the
medical images.

Image Enhancement Techniques and Types of
grey level transformation.

Study of Image histogram

Concept of Image compression. Study the need
for Image compression.

How the data is compressed to transmit from one
point to another point.

Image compression technique

Introduction to video.

Dl gl Al 0 Al seall dadlae L dadia
(8 A8l il s Caline A8 ¢ gual) Aallaa iy
Aslall ) saall

el Aallas QUi (e ALial gl I ) gaall slaf
S gaall 3 gad Gulai | geall E sa ) il
Apbll ) sall dalail Lealasiul

Ol s s Jasad o g5l 3 ) aall (peant LSS
.Q.;JL:JM

Dssall Sl sl Al 5o
sl bl Aalall dul 50 ) seall Jakin o seie
oAl dda ) saal 5 ddais (e Jail Ul Jazaa 25 (oS
Jseall laru 4

el ) dasia

Module Aims

: oAl Gl

Introducing the main concepts and theory of
Digital Image Processing

Bl ) gl Al A yJai 5 et 1l i) 0

Understanding the basics of the Digital Imaging
system and how it is processed.

Meinllae 4S5 a8 M1 gusal] ol lpuill agd

Ability to design a Digital Image Processing
system

daad )l J}-‘-"ﬂ;‘.‘éﬂ-’-ﬂeue’-}m&u—\c'&)ﬂ\

(e 5 2ia3l) i JLeall 4 yuall 5 pgdll) saslal cila jia
e 138 0 5S of all a3l il o aay Ul (ya Siy

- The ability to apply knowledge of Image
Processing.

sl Aallac (pe 4 mall gl e 50 -

- The ability to use the analysis and design
tools of Digital Image Processing system

b 40 ) ) saaall dadlas aldas il ol alasiind e 558l -
a.j.m.a'}}
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Introduction to Image Processing. Image types and Image processing

2 1 . . . .
Techniques, Resolution — Different grey level resolution

4 2 Dimensionality of the Digital image, Examples of Image processing system

6 3 Image Transforms and Types, Fourier transform and Walsh Transform,
Hadamard Transform and Discrete Cosine transform

6 3 Image Enhancement Techniques and Types of grey level transformation

4 2 Image Histogram, Image compression

4 2 Need for Image compression, Classification and how to achieve compression

4 2 Image compression techniques, Introduction to Video

shailival) gl gall g Rl qulisl)
) A ) ) il gall ) QLS sl
2009 McGraw Hill Jayaraman, Digital Image Processing.
Esakkirajan, Veera
Kumar
3" Edition, 2003 Prentice Hall Rafael Gonzalez Digital Image Processing
4" Edition, 2007 Wiley William K. Pratt | Di9ital Image processing
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593 MET Control of Biomedical systems
English : el (uy yxi 42 MET 363 :__iall Gl callaiall
3rsadizall cile L) 9 ) adl (5 giue
Module Description P oA iy
Introduction to Control Systems: Examples of Aa gide aSail) alas -l alaid AT V) aSal) 8 deni
Control Systems- Closed-Loop Control versus Dbaall ddlaa

Open-Loop Control.

Control Systems Terminology: Control, Plant,
Disturbances, feedback, input-output relationship
and error.

Mathematical Background: Laplace
Transformation- Solving Linear, Time-Invariant,
Differential Equations of first, second and higher
orders Differential equations.

Transient and Steady-State Response Analyses:
First, Second and Higher-Order Systems-
Transient-Response Analysis- Routh's Stability
Criterion- Steady-State Errors.

Block Diagram Analysis of Automatic Control
Systems: input-Output relationship (Transfer
function). Unity feedback system.

Analysis and design of feedback control systems:
Graphical Analysis (Root-Locus Plots), design
objectives, frequency domain specifications, time-
domain specifications.

Biomedical Applications of control systems.

:Q_\a_\” “L:G):ud\ c)'\.ﬁ.“ ‘(:S;ﬂ\ :?S;:\S\ Akl lallacaa
Uadll daud y cila il ALl Ade daa) )

Alalatl) aaledl) (-l D gas paly ; 4dla
A1 5 I 5¥) A 2l (ge (po 3l e 5y ) Ayl
el

5 s An Al (e alail 15 Eisal) o5 el Alatu¥) Jalas
Gy Jlme el Jalaill s - ey 5 4l
il Al BINY -)\)BLDJ

A A8dle AEN]) AKadl) dadail Jadada JilaS
daal I Apdadl) sas g 0ld dadad) (Jaill A4y 8) cla Al

J

) a5l A3 3 St Aadadl a5 (il
asanaill Cilaal 5 (L s3ad) adl ga e g ) (aladal
Wl 5 g3 il OV 8 Alai) ailad
) Al

Sad) Ll e Ak B i i

Module Aims

. ookl il

Introducing the main concepts and theory of
automatic control systems.

ASaall alaiale a3 il g dulad) alia) s

Understanding the behavior of systems
characterized by linear ordinary differential
equations.

Apbad dle Alialds Y alaay Aliaal) alaill &l gl =

Ability to use time and frequency domain design
techniques based on above analysis to design
linear control laws

A e 4523 51l 5 Auia HI arenail) i (gt e 3 )a8l)
Adadl) Satl (il 8 avenail lganl Gilud) aliall e

(isbond) 5 A3l _JLeall 5 3 el agill) zaulall i i
e 1038 0 5S o el a3l il o aay Qllalls (g iy

- The ability to apply knowledge of
mathematics, science and engineering.

sastall 5 bl )l Al il leall gaadat e 3,
(Y aSall alas Jlaa b Al

- The ability to use the analysis and design

o8 il aSaill avaadll g Jalaill < sl alasiiad e 3 58l
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tools of classical linear control in simplified g 4 e Claal

homework problems.

- Have the ability to understand the body
control and regulations during normal and
disease conditions

g@i@\ﬁ\;&éﬂ\@&ﬂj&ﬁ)ﬁ\ﬁﬂoéoi-
o2l 5 Al Gy bl

- Possess the talent to design minor control

Bl aSaill Lokl apaail 4 s eDlia -

systems.
S A 5 sl
Cale b dac -
oot | e e pun 5l A8

4 1 Introduction to Control Systems: Examples of Control Systems- Closed-Loop
Control versus Open-Loop Control.

8 o) Control Systems Terminology: Control, Plant, Disturbances, feedback, input-
output relationship and error.

8 3 Mathematical Background: Laplace Transformation- Solving Linear, Time-
Invariant, Differential Equations of first, second and higher orders Differential
equations.

8 3 Transient and Steady-State Response Analyses: First, Second and Higher-Order
Systems- Transient-Response Analysis- Routh's Stability Criterion- Steady-State
Errors.

4 2 Block Diagram Analysis of Automatic Control Systems: input-Output relationship
(Transfer function). Unity feedback system.

Analysis and design of feedback control systems: Graphical Analysis (Root-Locus

8 2 Plots), design objectives, frequency domain specifications, time-domain
specifications.

4 2 Biomedical Applications of control systems.

sBailical) aal yall g ) Aall Glisl)
el A ) ) il gall ) QLS sl
6" Edition, 2011 | o Wiley & Sons, S. Nise, Control Systems
Inc. Engineering
.. John Wiley & Sons, Richard Dorf and

11" Edition, 2008. y ) Modern Control Systems
Inc. Robert Bishop

5" edition, Prentice Pearson Education . Ogata:" Modern Control

Katsuhiko Engineering”, International
Hall, 2009 Press Edition
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Safety in hospitals

English ;i )33 4l

482 MET :_aall Glud) callaiall
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Module Description

t oA diay

Throughout this course student understand hospital
safety, types of hazards in hospital and their
control, safety principles and stadards, safety
program and insurance.

sl iy el as JMA

(i) 8 Aadld) ¢ 5l Calisa J ga Cila slaa

dedde 3 k) s il bl ¢ sl -
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Module Aims

: oAl calaad

The ability to be check and make the necessary
arrangements to solve any security problem against
the risk of:

- Electrocution

- Exposure to hazardous radiation

- Viral contamination, ...

Jal (e A 3O chla 3l AT g Aral e (0S5 Ol e 5 yal)
LSl Grall -

5 hd Cleladd (g il -

PNT P R

(ianl) 5 a1 el 5 2 yeal 5 agdll) sl il s
rsle 1M (S O el sl 4l 5 ey QlUally (i yidy

- The ability to use measuring devices of
electrical leakage.

- Familiarity with various risk of leakage in
dealing with medical devices.

- To be able to examine the electrifying when
maintenance of medical devices.

Al Sl oyl (el 3 jeal alasind e 5 jadll -

e sl e il LSl ol lalia it e o8
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- The ability to use and means of prevention of
radiation, viruses, and .....

}ubuy‘w%uﬁ‘&u}}dwjébﬁ)m‘_

- The ability to set up various types of safety
programs in hospital .

alida Jddiull ‘EMM\ =l dac) e 5l
lee) 5l
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6 2 Entrance to the principles of safety.
6 2 Types of hazards found in hospitals.
6 2 Ensure safety.
6 2 Safety principles of electricity.
6 2 Safety of machinery.
3 1 Environmental factors.
3 1 Pollution control microbiology in hospitals.
3 1 Safety of radiation and the foundations of prevention.
3 1 Program Management for the safety of a hospital.
sdailusal) 2l jall g ) Ral) sl
el A ) ) il gall ) QS sl
3 Carr Introduction to biomedical
978-0130104922 ' equipment technology:
Principle of instrumental
978-0495012016 Skoog

analysis
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Module Description

s oA hag

This course covers the concepts behind
microfabrication and the related processes
involved. Micro-Electro-Mechanical Systems
(MEMS) definition and their manufacturing
procedures as well as NEMS and sensors are also
covered by this course. Examples of MEMS are
presented. VLSI and ASIC design flow is also
covered. Lab experiments associated with this
course involve the use of a layout software for the
design of masks for patterning process in relation
with the design of MEMS, sensors and
microsystems in general.

waéﬁﬂ\ @.Laﬂ\ ;\”ﬁmd\ ))M\ 12 Glzuu
@.\m.\&\c\);‘\}ug)uhq\ghﬂ} Alall cld
(MEMS) 4S51S0all 5 4l ¢Sl (5 aall dalaiy)
(ASalSaall 5 4l Sl Aadall dadas) Gl
el ) j8all 128 a2y 5 lelind) 5 3¢l s NEMS)
by Al 5 AL 5eSI) (g srall Aadai) (e
. ASIC 5 VLSI 553 asaai Jal o Liaf
e g shi el 13 Aasi yall Aulendl) o laill
. MEMS il 50 4l agarail agads gali 5y alaiia
Aule ddiay 5 rall LadaiV g laiinY) 5 jeal

Module Aims

+ Jokall Calaai

Know general concepts about sensors and their
applications

Letlinbai s i) 3 jeal Jsn Aalal) ppaliall 48 yaa

Know the basic principles of microfabrication and
its application

a3 aiaill Apulu) (salaal) 48 e

Get knowledge about MEMS, NEMS and their
various applications

30 ,5eSl 5 prall Al Jga 48 jadl e J ganl)
Ll 5 4,8 sall 5 A0 jeSU 4R8N Ladai¥) A SilSadll
Aabad

Get practical skills in designing microsystems
using special design software. MEMS are the
main target for this objective.

G eal) Aalail) asanal b dgleal) O el e J sanl)
4l <)) s yrall Aadail) Aala pyanald mal y pladinly
gl 13gd ot ll Caagd) oa Sl

(isbond) 5 A3l _JLeall 5 3 el agill) zaulall i i
e 1038 0 5S of all a3l i o aay Ul (g iy

- Basic knowledge in fabrication of
miniaturised devices.

- Design of MEMS.

- Knowledge about microfabrication
techniques and applications

- Ability to design masks using a design
software dedicated for MEMS and ability
to solve mask design issues.

- Knowledge about various MEMS devices,
their manufacturing steps and their
applications.

RS

88011 3 jeaY) auial A dpulul) 43 pedll -
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3 1 Introduction to Bio-molecular sensor, Microfabrication and MEMS.
6 2 Microfabrication fundamentals — Bulk/Surface micromaching
6 2 Silicon crystallography, Basic lithography.
3 1 Introduction to MEMS and its applications
6 2 MEMS Design
3 1 Introduction to NEMS and Nano Technology
3 1 Building Blocks , tools and approaches of Nano Devices
3 1 Introduction to VLSI
3 1 VLSI Design flow
3 1 ASIC Design flow
shailival) gl gall g Rl qulisl)
) A ) ) il gall ) LS sl
Fundamentals of
3 edition (August 1, 2011) CRC Press; Marc J. Madou Microfabrication and

Nanotechnology, Third
Edition, Three-Volume Set

1 edition (November 21,
2012

Pan Stanford
(Publishing;

Joseph M. lrudayaraj

Biomedical Nanosensors (Pan
Stanford Series on
(Biomedical Nanotechnology
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MET 596 Introduction to Tele Medicine
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Module Description oA dia g

Introduction, motivation, and overview; clinical
applications; data dimensionality, acquisition, and
conversion; transmission methods (wired,
wireless); networking; compression; measurement
of quality and accuracy; reception and display
considerations; data archiving and retrieval; store-
and- forward vs. interactive; privacy and security
issues; potential benefits of telemedicine,
challenges in telemedicine, global telemedicine
activities, Tele medicine results ,commercial
hardware and software; standards (including
DICOM); economic issues; user-interface

Agany €y el lapdaill chale 3 ki g cadlal) adia
Jul 3k 5 ey satll 5 eclibnl) Jamas 5 il

83 gall (il 5 cdara ¢ Sl day )l ¢(ASLuSU) 5 ASLAN)
ULl Jasas ¢y gl Gl e ) g JLdiul) ¢ddal)

Ll edde i) Jiie Jy a0 a5 tlgela jinl 5

camy e kil e dlainadl 2 sill ¢0peY) g dun gadll
Gl pallal) Ay (e Caplaill & cilpaaill
il 3 3eaY) can e canlaill il cany e
Lzl ¢(DICOM €l b Lay) el 5 el il
Aad )l als ¢ariiuall dgal 5 <l lie) ¢dpalaY)

; . . Y aylaiy) |
considerations; picture archiving and (PACS) =L 5 ) pocl
communication systems (PACS).

Module Aims . ookl dilaai

Introducing the theory of Telemedicine.

A e dal) 4 plas a8

Understanding the concept of acquisition,
transmission, networking.

Sl g Ji g oLl o sgda agd

Understand the importance of PACS and DICOM
formats.

.DICOM ¢pa s PACS 4anl agd

(Aaaall s Lia3l) Ll s 2 yeall s mgill) sadelll s, Sa
sle 1M (5 O el sdgd 4l 53 ey Ul (m idy

The ability to apply knowledge of
Engineering and technology.

A o] 6l 5 Apigl) b aal) gubi e 3 jadl -

The ability to create networking for

Au&uyﬁﬂ&&aé&;gcchﬂ\-

telemedicine.
S A 5 siaa
. e P
ol Sile L L Sile g gall 4038
&
2 1 Introduction, motivation, and overview; clinical applications; (wired,
wireless); networking;
2 1 data dimensionality, acquisition, and conversion; transmission methods
2 1 Networking, compression;
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2 1 measurement of quality and accuracy; reception and display considerations

4 2 data archiving and retrieval; store-and- forward vs. interactive

2 1 privacy and security issues

2 1 potential benefits of telemedicine

2 1 challenges in telemedicine, global telemedicine activities

4 2 Tele medicine results ,commercial hardware and software

4 2 standards (including DICOM); economic issues

4 2 Picture archiving and communication systems (PACS).

sdailucal) aal jall g ) Aall Glisl)
el A Ll il pall sl EEST
2001 ,1°" Edition . .
ISBN-13: 978- Publicstions
0471531517
Richard
2006, 2" Edition Royal Society of Wootton, John Introduction to
ISBN-9781853156779 Medicine Press, Craig, Victor Telemedicine
Patterson
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Module Description

s oA hag

Introduction to Al- Representations, techniques, Al
Architectures for Artificial Intelligent System,
Inferences- Forward Chaining, Backward Chaining,
Building an Al System, Applications of Rule
Chaining, Bayesian Networks, Heuristic Search
Propagation search(constraint based), Problem
solving Paradigms, Expert system, Knowledge base
system , Inductive Learning, Statistical Learning
Methods, Reinforcement Learning, Decision trees
Neural Networks, Genetic Algorithms Learning
Paradigms.

S g liss) llies- e libial) oS ) dania
5 ¥ ) dalaill g VYY) ¢ elihuaY)
¢ G:;\.J:ua‘}]\ KA alkas o Uy ecalal) ) Judoal
@bl S (Bayes il ¢ ae ) sl Jubos laglas
¢ loadlul) A5 Ja (25l e al8) Lulid Eaay
(oY) alail (A8 jaall 5208 allai ¢ ypal) HUal)
DA il g calall 3y a3 ¢ Slan ) aleill Cullad
bl alad Agialdl Cilae ) sA) ddanaall SIS

Module Aims

+ Jokall Calaai

Introducing the main concepts and theory of
Artificial Intelligence.

oo B oIS A iy A ) waliall s

Understanding the behavior of Heuristic approach.

LY el AL g

Ability to create logic for Al Algorithms.

Lgc\_\km‘}“ <A Q\:\A‘)J\}A.‘ ék.m é&; L;‘; EJAEJ\

(e 5 2ia3l) i leall 5 4 yuall 5 pgdll) saslal cila jia
sle 1M (S O el sdgd 4l 53 ey QUL (m idy

- The ability to apply knowledge of
mathematics, science and engineering.

gl s olall s laml 3 & jadl) ks e 5l -

- The ability to analyse various Techniques of
Al.

GC\_\L.AAY\ KAl dalia o &L\\:L\s:a d.ﬂ;ﬁ ch B‘)Aﬂ‘ -

S A 5 siaa
e .
ol Sile L @.}LJ\J | Cile g gall 4038
2 1 Introduction to Al- Representations, techniques
2 1 Al Architectures for Artificial Intelligent System
4 2 Inferences- Forward Chaining, Backward Chaining
2 1 Building an Al System
2 1 Applications of Rule Chaining
2 1 Bayesian Networks
2 1 Heuristic Search Propagation search(constraint based)
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2 1 Problem solving Paradigms
2 1 Expert system, Knowledge base system
4 2 Inductive Learning, Statistical Learning Methods, Reinforcement Learning
4 2 Decision trees, Neural Networks
2 1 Genetic Algorithms Learning Paradigms.
sBailical) aal yall g ) Aall Glisl)
2nd Edition Pearson Education S. Russel _alnd P. Acrtificial Intelligence — A
Norvig Modern Approach
. ISE reprint, Patrick Henry o .
1993 - 3rd Edition Addison Wesley Winston Artificial Intelligence
ond Edition, 1993 McGraw Hill. Elain Rich and Artificial Intelligence
Kevin Knight
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Module Description

P oA day

This course covers introduction about pattern
recognition, techniques used in digital image
analysis including: input and sensing,
segmentation, features extraction, image
binarization. Some advanced topics in image also
covered such as: Nonparametric Decision
Theoretic Classification, Nonparametric Training
of Discrimination Functions, Statistical
Discrimination Functions. Applications using
image processing package in MatLab. Detailed
study of the fish example with different other
applications.

Jil sl ala¥) e Capatll 8 danie e jaall 138 (5 giny
oAk capdill ol e )l ) geall sl deriioudl

s asanail o U S Y gaall g ecilanadl
paaaill Ailasy) a8l JIgd ¢a il JI 5o cDlalaa
cland) Jlial dagiivnal) dusl Hal) ML) el s aladinidy

s Al alial 5

Module Aims

s ool ilaal

Know the principles of recognizing a pattern

LY e el cilbanlal) 48 jaa

Know the principles of features extraction from a
pattern

Know the use of cluster analysis using statistical
segmentation

Know the principles of some pattern recognition
techniques

Use MATLab to recognize a pattern

Ll e ol 6 QL) aladi)

(Bulesd 5 ia3l) i jLeall 5 4 yuall 5 pgdll) sadeil) il ia
ste 1,38 05 O el edg] 4t 53 ey Qlally iy

Know the equipment and their types and trends
being used in Imaging.

Dl ale b daadtuall g Aalsal Lee) il 5 5 jeaY) 48 e

Know the basic working principles of various
Image processing systems.

el Jilat il 5 5 Aakail 48 yas

Understand the functional blocks of Pattern
Recognition and Artificial Intelligence.

el o l&A 5 Labailyl e o jail) il e 38 jaa

Differentiate between various controls of
Patterns and classifications.

DSEY! b il 5 lLeSaill Cilida G 3 il

Read, understand and extract the features of a

Pattern

JWSEB Adlisall el ) a0l 5 agd 5 3¢ ) 8
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Introduction
12 3 Patterns and Pattern Recognition
Modes of Pattern Recognition System (PRS)
Configuration of PRS
Supervised and Unsupervised Learning in PRS
12 3 Feature Extraction
Representation of Patterns
Approaches to Machine Recognition
12 3 Nonparametric Decision Theoretic Classification
Nonparametric Training of Discriminant Functions
8 2 Statistical Discrimination Functions
Paradigm Applications
8 2 Weather Forecasting
Hand-printed Characters
Speech Recognition
ECG Analysis
8 2 Chest X-Ray Analysis
Satellite and Aerial-Photo Interpretation
shailival) gl pall gy Ral) Gulicl)
il A Ll <l 5all QLS )
- Introduction to Pattern
2010 Elsevier Inc. | 5 Theodoridisand K. | oo nition, a MATLAB
Koutroumbas
approach.
2002 IEEE Press Atam P. Dhawan Medical Image Analysis
2001 John Wiley & Sons ﬁ;?,a;?] legg?/’iggtterk Pattern Classification
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New York: - Barkley, Katherine The ambulance: the story of
978- Exposition emergency transportation of
0962635717 Press. sick and wounded through the | CAMS 231
centuries.
MNANIC 229
LondonAddison
— Publishing Hassett, Weiss (1982) Introductory Statistics
company. CAMS 233
salas Ferguson, George A. Statistical Analysis in
(1981) Psychology
~ANQ 221
978- Croft Davision Mathematics for Engineering
0131201934
812191129X, . . .
9788121911290 Khandasamy and others Engineering Mathematics
-- M.K. Venkatraman Engineering Mathematics
978- . . L
0131201934 Croft Davision Mathematics for Engineering
salas Calculus
The National
-- Publishing M.K. Venkatraman Engineering Mathematics
Company, 1965
978- Cengage . . A First Course in Differential
- Dennis G. Zill .
0495108245 Learning Equations MET 351
978- Haward Anton Calculus
0470647721
August 2008 Wi
ISBN 13: McMGrgyv 'I_““ TrljermarllzCJemhber Introduction to health physics
9780071423083 edica omas E. Johnson MET 234
0471131318, . John R. Cameron & James G. . .
9780471131311 WillyJohn Skofronick Medical physics
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0721613098, SAUNDERS Carl R.Nave & Brenda C. . .
9780721613093 Company Nave Physics for the Health Sciences
June 1999 Institute of B.H Brown . .
ISBN 13: Physics R.H.Smallwood gliz(:;zzlisawyesr:csinaene(:in
9780750303682 publishing D.Hose g g
fggeNZ;’;(? Springer Ervin B. Podgorsak Radiation Physics for Medical
9783642008740 physicists
0471131318, . John R. Cameron & James . .
o780471131311]  VillyJohn G. Skofronick Medical physics
0721613098, SAUNDERS Carl R.NAVE & BRENDA Phvsics for the Health Sciences
9780721613093 Company C.NAVE Y
978- . . .
0387378794 J.B. Park An Introduction to Biomaterials o
3540663517, Josenh D Bronzino Handbook of Biomedical
9783540663515 P Engineering
10: 1423912357 Shelley Cashman
13: 978- Syeries Thomas J Cashman Introduction to Computer MET 245
1423912354
Prentice Hall Paul J.Deitel C: How to Program
0070669074, . _—
9780070669079 Tata McGrawHill Balaguruswamy Programming in C++
ORACLE Corp. ORACLE Complete Reference
NO:978-0-387- Edward H. Shortliffe, James | Computer Applications in
28986-1 ] Cimino Health Care and Biomedicine
- NACT 2101
B Xiaohui Li PA_C_S one Server Permium
Edition
Keith. L. Moore. Clinically oriented anatomy
1999 NACT 2921
Henry Gray Anatomy of the Human Body
2004
Dee UnglaubSilverthorn Human Physiology: An
2009 Integrated Approach (5th
Edition)
Lauralee Sherwood Human Physiology: From Cells
2009 to Systems
Cindy L. Stanfield Principles of Human Physiology
2010 with Interactive Physiology (4th
Edition)
978- 3. Carr Introduction to biomedical
0130104922 ' equipment technology:
978- Skoo Principle of instrumental
0495012016 g analysis
978- Prentice Hall R.L. Boylestad Introductory circuit analysis
0137146666 T M ACT a5
978- . L L
0135073094 Prentice Hall Thomas Floyd Principals of electric circuits
978- . Electronics Shop Practices
0132519830 C. N. Herrick Equipment and Materials AT A
978- Edward Hughes, lan .
0582226968 McKenzie Smith Hughes Electrical Technology
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978- Robert L. Boylestad , Louis | Electronic Devices and Circuit
0132622264 Nashelsky Theory (11th Edition)

978- Taylor & Francis| Slawomir Tumanski Principles of Electrical
0750310383 Measurement (Series in

Sensors)

978- IK International | S. Kamakshaiah, J Amarnath, | Electrical Measurements and
9380578767 Publising House Pannala Krishna Murthy Measuring Instruments
0132496321, Prentice Hall | James R carstens Electrical Sensors and

9780132496322 Transducers

978- R. L Boylestad and L. Electronic Devices and circuit
0132622264 Nashelsky Theory M ACT SN

978- N .
0137146666 R.L Boylestad Introductory to Circuit Analysis

978- Pearson R. L Boylestad and L. Electronic Devices and circuit
0132622264 Education Nashelsky Theory

978- Pearson - .
0137146666 Education R.L Boylestad Introductory to Circuit Analysis

Pearson Electronic Devices (Electron
9780132429351 Education Thomas L. Floyd Flow Version) 8/E

978- R.l. Boylestad and L. Electronic Devices and circuits
0132622264 Nashelsky theory N AET oE A

978- . N .
0137146666 R. L. Boylestad Introduction to Circuit Analysis

John Wiley & Anil K. Maini D|g|_tal Electronlcg: P.r|n0|ples,
Sons, Inc. Devices and Applications MET 2872
8177587633, . .
9788177587630 Prentice Hall Thomas L. Floyd Digital Fundamentals,

978- IK International R.S. Kaler, M. Kulkarni, Digital Signal Processing.

9380026152 Publishing house Umesh Gupta

Lakshmi . .
Publications D. Valli Signals and Systems
0070144796, . Jayaraman, Esakkirajan, . .
9780070144798 McGraw Hill \eera Kumar Digital Image Processing.
John Wiley Haykin and Veen Signals & Systems
1998 NACT 221
Prentice Hall V. Oppenheim Signals & Systems
1997
0070144796, . Jayaraman, Esakkirajan, . .
9780070144798 McGraw Hill Veera Kumar Digital Image Processing.
8131726959, P .
9788131726952 Rafael Gonzalez Digital Image Processing
0133361659, ] ] Digital | .
9780133361650 Anil.K.Jain igital Image processing
ISBN: 978-0- Butterworth D. Jennings, A. Flint, B.C.H. | Introduction to Medical
340-61457-0 Heinemann firton and L.D.M. Nokes | Electronics Applications
ISBN-13: 978- Prentice Hall Joseph J. Carr ; John M. Introduction to Biomedical
0130104922 Professional Brown Equipment Technology
0070473552, Tata McGraw- Handbook of Biomedical
9780070473553 Hill Education R.S.Khandpur Instrumentation
10: 227257?179 Zia A Yamayee, Electromechanical Energy

0471572176 Juan L Bala Devices and Power Systems MET 364

112



http://www.pearsoned.com/
http://www.pearsoned.com/
http://www.pearsoned.com/
http://www.pearsoned.com/
http://www.pearsoned.com/
http://www.pearsoned.com/
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1/175-2008632-3955730?_encoding=UTF8&field-author=Anil%20K.%20Maini&search-alias=books&sort=relevancerank

3> depnoll deola 42 g g yal) S0l
MF-W i:|:.." L University Qw‘e:d"ﬂhj‘)j
dxanall daala
978- Boylestad Introductory Circuit Analysis
0137146666
978- Joseph J. Carr ; John M. Introduction to Biomedical
0130104922 Brown Equipment Technology
John G. Webster Medl_cal _Instrumenta_tlon
Application and Design
0070473552, . Handbook of Biomedical
9780070473553 | | ata Macgrawhill R.5.Khandpur Instrumentation
978- J.carr Introduction To biomedical
0130104922 ' Equipment technology
978- . Bioinstrumentation and
0824783372 C.R.C Press Donald L. Wise Biosensors
Design and development of
Willey David Prutchi medical electronic
instrumentation
978- Medical Instrumentation
0471676003 John G. Webster Application and Design
Introduction to Biomedical
Barbara L. Christe Instrumentation (The
Technology of Patient Care)
0130764485, Biomedical Instrumentation and
9780130764485 Cromwell et al Measurements
CRC Press James W. Robinson Underg_raduate Instrumental
Analysis
978- McGraw-Hill R'S. Khandpur Biomedical Instrumentation:
0071447843 Professional T P Technology and Applications
. Douglas A. Skoog, Brooks | Principles of Instrumental
Prentice Hall .
Cole Analysis
John Wiley & S. Nise, Control Systems Engineering
Sons, Inc.
978- Pearson Katsuhiko gr? aits:eze:\i/lnoq'erlztg?nnattri%lnaI
0137133376 Education Press E d?tion g
John Wiley & Richard Dc_)rf and Robert Modern Control Systems
Sons, Inc. Bishop
Thieme Matthias Hofer Ultrasound teaching manual
Stuttgart 1999
Lippincott Edwin Leidholdt & John | The essential Physics of
Williams & Boone Medical Imaging
Wilkins 2002
John Wiley & William Hendee & Medical Imaging physics
Sons 2002 Russell Ritenour
Essential Nuclear
Springer 2006 E. B. Podgorsak .. .
pring g Medicine Physics
John Wiley & [Brown, Mark A.; Semelka, | MRI : Basic Principles and
Sons, Inc. 1999 Richard C. Applications
John Wiley & |William Hendee & Russell . . .
Sons - 2002 Ritenour Medical Imaging physics
Brown, Mark A.; . . . Design and Development of
Semelka, Richard DaV'.d Prutchi & Michael Medical Electronic MET 473
Norris ;
C. Instrumentation
978- Prentice Hall Joseph J. Carr Biomedical Equipment: Use, MET 474
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0132575775 Maintenance and Management
978- Basic Electronic
0976850304 Nicholas Cram, Selby Holder Troubl_e§hoot|ng for Biomedical
Technicians
ECRI Inspection and Preventive
Maintenance Procedures
. Reverse Engineering for
Jan. 2, 2013 Bopaya Bidanda and Paulo Medical, Manufacturing and
Bartolo ; o
security Applications
Springer Series in Vinesh Raja and Kiran J. | Reverse Engineering: An
Advanced ; .
. Fernandes Industrial Perspective
Manufacturing
MF. Hassan and SM . Current _Advanc«_es n
Megahed Mechan.lcal Design and
production VII
ISBN- John Wiley and A.C. Norri Essentials of Telemedicine
04715351 Sons Publications - INOITIES and Telecare
ISBN- i mimes Prines
10:0826113 Springer Adam William Darkins, E(e)iiecrﬁfsdg:;?feo’ggﬁéslaez’d
March 25,2000, Publishing Margaref Ann Cary ) ’
Edition 1 Pitfalls
Telemedicine: An Important
June 25,2009 Matthew A.Hein force in Transmission of
health care
Roger Tokheim Digital El_ectronlcs: Principles
and Applications
Jan M. Rabaey , Anantha Digital Integrated Circuits (2nd
Chandrakasan , Borivoje Nikolic | Edition)
978- Digital Design: Principles and
0131733497 John F. Wakerly Practices Package (4th Edition)
. Fundamentals of
978- eg:iieitc):np(r,:zs’usst Marc J. Madou Microfabrication and
0849331800 g ' Nanotechnology, Third Edition,
1, 2011)
Three-Volume Set MET Eag
Pan .Sta_nfo.rd Biomedical Nanosensors (Pan
978- Publishing; 1 Joseph M. Irudayaraj Stanford Series on Biomedical
9814303033 | edition (Nov. ph VL. frudayaraj Nanotechnology)
21, 2012) 9y
978- Pearson . Artificial Intelligence — A
0136042594 Education S. Russel and P. Norvig Modern Approach
978- ISE
0201533774 reprint,Addison Patrick Henry Winston Artificial Intelligence
Wesley
0070522634, McGraw Hill. R . . - .
9780070522633 Elain Rich and Kevin Knight | Artificial Intelligence
Elsevier Inc. - Introduction to Pattern
978- S. Theodoridis and K. S
0123744869 2010 Koutroumbas Recognition, a MATLAB
approach.
978-0-471- John Wiley & | Richard Duda, Peter Hart, and Pattern Classification
05669-0 Sons 2001 David Stork
978- . .
0470622056 IEEE Pres 2002 Atam P. Dhawan Medical Image Analysis
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