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A10T U818

WA INNTNUS (THESIS COURSES)
01317501 InennuEuITMINa 3 (0-9-5)
MASTER THESIS
AfeAunou : Tl
PREREQUISITE : NONE
a Ao = Y o aw Yo o s (= a A s v o Y
TJGIHH‘L!ﬂﬁﬂFHTW’f]xﬂ/l"lx‘ﬂi!fﬁ]EJﬂ”Iﬂi@]ﬂ%tu%uﬂ]@ﬂ@ﬁ]"ﬁEJTI‘]JSﬂ'H"I’J‘VIEﬂUWH‘ﬁ Tﬂﬂmu”lumma
A a ] ) Y 4 a 9 a = J
“VIiJLL’Ll’Jﬂ’ﬂiJﬂﬂGlﬂiJﬁﬁJﬁﬂuflﬂ(l‘]f ﬂﬁ%TEJGb"Ll HAZUPIYINIINITNWNATUIAINTTUBINTTLUNNY
This course provides an opportunity for a student to do research under the supervision of his/her
advisor. The research should emphasize the originality and aim toward new and useful results in
engineering sciences.
01317502 InenHNUsNNTUNN 3 (0-9-5)
MASTER THESIS
nieAunen : il

PREREQUISITE : NONE

2
a ~A v K 9 o

aw Yo o ] a A 4 9 v 9
’J“]f'lu‘Llﬂﬁﬂ‘hl'lﬁi’]\‘lﬂ'l\ﬂu’Ji]ﬂﬂ1Elelﬁﬂ'lllugu'l"ll'ﬂﬁ@ﬁ]'liEJ‘W]Jiﬂ'H'I’J‘V]‘(’J'lu‘wu‘ﬁ Iﬂﬂluuiuﬂ’)ﬂlﬁ]
d’d a ] o 9 4 a Y a =S 4
mummmﬂﬂiwummﬁam"lﬂ% Usg Towul 1azve1eINgINITNNATUIAINTTUFINMIUNNY
This course provides an opportunity for a student to do research under the supervision of his/her
advisor. The research should emphasize the originality and aim toward new and useful results in
engineering sciences.
a a J v A
01317503 INNUNUTNTIUUNA 3 (0-9-5)
MASTER THESIS
Antisfunou : 1udl
PREREQUISITE : NONE
a dycu = 9 o Ao 9 o o S (= a a 4 9 v Y
NPT NANEIARIRIIUITENe AR LN 11v99019150NUT e INeHNUS Taaiuluiiate

d’d a [] o 9 4 a Y a =\ 4
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This course provides an opportunity for a student to do research under the supervision of his/her
advisor. The research should emphasize the originality and aim toward new and useful results in
engineering sciences.

01317504 IneNnuE TN 3 (0-9-5)
MASTER THESIS
Jmienunen : il

PREREQUISITE : NONE

9

a Ao K Y o aw Yo ° I (= a N s v v Y
3“1111!‘L!ﬂﬁﬂ“]%lW]’EN‘Vl"l\‘l11!3%EJﬂ1ﬂi@]ﬂTLLHSUT‘U@Q@WﬂTﬁEJ‘VI‘]JSﬂ'H"I’J‘Vlfﬂuwu‘ﬁ Tﬂmuu”lumma

Ao a ] o Y 4 a 9 a = 4
‘VI1JLL'L!3ﬂ31uﬂﬂ1ﬂﬂﬁ1m13ﬂu11ﬂ1‘]ﬂ U5 Towu 1azve8INGINITNNATUIAINTTUFINTUNNY

This course provides an opportunity for a student to do research under the supervision of his/her
advisor. The research should emphasize the originality and aim toward new and useful results in
engineering sciences.

01317505 IneNTNUSNTUNA 6 (0-18-9)
MASTER THESIS
FfeAunou : Tl

PREREQUISITE : NONE

9

a A v K 9 ) av Y o o S (= a a 4 9

361511411!ﬂﬁﬂi&ﬂ@’ﬂ\‘l'ﬂN"I‘Ll’J’i]fJﬂ'lfJGlﬁﬂHLugu"lsU’ﬂ\‘l’Eﬂ%"liﬂﬂ‘lJﬁﬂ’H'I’J“VIEJ"I UNUD IﬂﬂluuGlLl
v Y Aan a 1 ) v 4 a Y a = 4
UD ‘I/]lll!‘hl')ﬂ’)'lllﬂﬂGl’l’illﬁ'liﬂiﬂuflﬂi‘]f “]J‘i%IEJ“]f‘L! AUy INYINITNWATUIAINT TUBINITLNNY

This course provides an opportunity for a student to do research under the supervision of his/her

advisor. The research should emphasize the originality and aim toward new and useful results in

engineering sciences.
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01317506 Inenfnusuriiudia 6 (0-18-9)
MASTER THESIS
Inanuneu ; il
PREREQUISITE : NONE

4
4

a A v R 9 o a o Y o o A (=R a a 4 9
’J‘]ﬂuuﬂﬁﬂ]&l'IG]’E'J\‘]‘V]NTL!’Ji]‘(’Jjﬂ81@]ﬂ1llu$u1m®\1€]1%158ﬂﬂ5ﬂBTJ‘VIEﬂ UNUD Tﬂaguuiu

v 9 A a ] o 9 4 a 9 a = -4
99 mJ!,mammm“lwmmmmuﬂﬂ% ‘]Ji%IEJGIﬂ! UAagvg1gINGINIINWATUIAINTIUFINITUNNY
This course provides an opportunity for a student to do research under the supervision of his/her

advisor. The research should emphasize the originality and aim toward new and useful results in

engineering sciences.

01317513 Ineninusumuda 12 (0-36-18)
MASTER THESIS
Inianunew : bl
PREREQUISITE : NONE

a dycu =1 9 o a o Y o o S (= a a 4 9
A HUAANYIARIRIINITeN e lAd Uz ives010150NUTnE1Ine anus laoiulu

@

9 A a 1 ) 9 4 a FY a = 4
99 ‘VI‘JJL!u'Jﬂ'JWiJﬂﬂiﬂiJﬁWiJWﬁf]UTIlﬂﬁlsﬁ U5 Toyil Lazve1eINGINITNINMUIAINTTUTINTUNNY

This course provides an opportunity for a student to do research under the supervision of his/her
advisor. The research should emphasize the originality and aim toward new and useful results in

engineering sciences.
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HUIAIB1aUNUT (SEMINAR COURSES)

01317681 auuIn 1 1(0-3-2)
SEMINAR 1
JaTanunen : il
PREREQUISITE : NONE

[

4 a dy &' Q’ ’q Y " R [ C% a [ o
G]Q‘]Ji$ﬁ\1ﬂ‘1]@\1’35]ﬂumi’)LW3J1{l‘lju‘]_]§$ﬁ‘]Jﬂﬁﬂ!i’l’illﬂuﬂﬁﬂ}l”Ii%ﬂ‘]J"]Jﬂlm@[luﬂ"lii’)"luVI”l
9 o a o Y =& Y 1 Aa
ﬂ’JTJJL‘Uﬂ’ﬂLLﬁZ HUTAUDNANUNINIBING Iﬂ‘(’JfﬂifﬂﬂGhﬂJfﬂﬁLﬁu@Nﬁﬁu%ﬁﬂTﬂﬂ%llﬂﬁ]'lﬂﬂ"ﬁ 1U7
g aw Aa A aw Yo o s
AT HUNANUAANTUIIINUAUN TN WﬁﬁllﬂuWﬁQ'lu'Ji]EJSU’ENGIHLENﬂNJGlG]ﬂHL‘LlZHVUEN@ﬁﬂiEl‘ﬂ
Usnmeedilalunquuaziinssumsdsziiuma
This is the first in the series of required courses which must be taken consecutively by
master students. The purpose of the course is to develop the students' ability in reading, understanding and
presenting the technical papers, the student must be assigned to have a presentation of research papers or
his/her research under the supervision of advisor to an audience and committee in a seminar.
01317682 N 2 1(0-3-2)
SEMINAR 2
1A UNOY : 01317681 AUNU 1
Y] 4 a dy A A ’q ¥ = v W a [ o
’Jﬂq1Ji$ﬁ\1ﬂ“ll@\1’)%11JLWE)LW3JW"U‘]J'§$€TUﬂ?iﬂ!slﬁllﬂuﬂﬁﬂHWigﬂUUﬁ!“ﬂﬁiuﬂWiﬂTL!‘ﬂW
9 o a o YA £ 9 1 a
mmmﬂmmz HUUFAUDNANUNINIBING TﬂElﬂ"lii]ﬂcl,ﬂllﬂﬁLﬁuﬂwﬂﬁugﬁﬂﬂ"li]ilzllﬂ%”lﬂﬂ”ﬁ BI1U7
4 Av Ao A a o Yo ] P
NTIEUUNAITNADITUITYNUAUNIN meLfluwammﬂﬂﬁuammmmﬂ%muuzmmmmmmm
Usnmaedilalunquuaziinssumsdsziiuwa
PREREQUISITE: 01317681 SEMINAR 1
This is the first in the series of required courses which must be taken consecutively by
master students. The purpose of the course is to develop the students' ability in reading, understanding and
presenting the technical papers, the student must be assigned to have a presentation of research papers or

his/her research under the supervision of advisor to an audience and committee in a seminar.
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WIAITINUGIM (FUNDAMENTAL COURSES)

ngaITIndinmansazMsAIM (MATHEMATIC SUBJECTS)

01317125 sz guITNITATWI 3 (3-0-6)
COMPUTATIONAL METHODS
Jyfasuneu : 1
PREREQUISITE : NONE
a dy 1 =3 aldy a 4 a 9 a L4 %
1HIZNA1IDIANUINUFIUNITAATIEH HARAGAUMIFUTULAZINNT NFHAFY
Y 1 ~ an o w 4 ~ as 1 =1 Aad o gl [
Taun szidisuasmsmsauuumd sedeudTuuuuenaiutazssdsuIs Mg namasauns iy
a ) 9 1 = A =1 Aad o g/ a 4 A o 1
Fadu'ldun aumsisagia 52U TN NTAATIZHANUAIIAAADY NMTAIUIUAUIZIIAL
J =1 AaA o (% a 4 LY, Jd v 1
NNABSI1299 s2euITNIad Msulavunsng msdszuamilansuraznisiszuianinie
] a [ 4 a a o 1 a J [N ] 4
Ture wamasaumsiseyius malinszdeudtmasinldun msnlawFiesuoy lideiioq
a 4 < 1 @ < Y @ 1 o a
msudassiesuumsd msdszunamanladuuuuss msuenalaaseauazilanduneiutiauyy

qu

This course includes fundamentals of analysis, linear equation solutions and inverse
matrix, Gaussian elimination, factorization method, iterative method, nonlinear equation solutions,
algebraic equation, iterative methods, error estimations, computations of eigen-value and eigen-vector,
power method matrix transformations, function approximation and interpolation method, ordinary
differential equation solutions, techniques of computational methods, discrete Fourier transform, fast

Fourier transform, fast spectral estimation, spectral factorization and dummy random generation.

01317127  adinmanilszgnd 3 (3-0-6)
APPLIED MATHEMATICS
Aieaunou : il
PREREQUISITE : NONE

a dy 1 =2 an Jd @ = (% v an I a J ax
A1HILNA1IDITNMTVBIHIAT U INT U Llﬂﬁﬁ]aﬁ'ﬂ1ﬁllﬂiwu ANIITYA-TIOY D
I 1 A A an d A o a da 9
NIaINU wamaﬁmumuaxn"lﬂ"lumaamu@ HagNITAAINICHLIVITOU
This course includes Green's function method, calculus of variations, Rayleigh-Ritz

method, Galerkin method, finite difference and finite element methods and complex analysis
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01317128 MIIANTHINAT Y 3 (3-0-6)
MATRIX ANALYSIS
Iianuneu Tl
PREREQUISITE : NONE
Anfaznanfunnaes sasududu andn meduFudu manlaaszuniisa ms

o a a 4 d I'4 aa [l {
ﬁ%}%ﬁllﬁgﬂ']iﬂ']kuuﬂWﬁ‘ﬂ'Nlll“Vliﬂ“]f LI AUISINUASLIINIADTLITIS I mﬂaﬂllmﬂﬁﬂuuﬂm

&%

v o o A va J a o
AININUA mimmummmmwmmngﬂuuu ey mqyf]mmﬂ-gaua@u waﬂmmsﬂ,u ?;]JLL’]J‘]J

[ @

fdeaes wesy MafFumming wnInduazaumanFaoyius

This course studies about vectors, linear independence, basic dimensions, linear mapping,
coordinate transformations, matrix operations and formations, ranks, eigen values and eigen vectors,
invariant subspaces, determinants, diagonalization and canonical forms, Caley-Hamilton theorem, inner
products, quadratic forms, norms, matrix functions, matrix and differential equations.

01317130 nIzUIUMsHazaIN s 3 (3-0-6)

RANDOM VARIABLES AND PROCESSES

Jynisdunou : Tyl

PREREQUISITE : NONE

a dy 1 = tﬂy = 1 I~ [ ] 1

Andinantiiugiuvengufvesanuiezdu dwalsgu uaznszuiumailugu

9 o <G a = 4 dy a = = ] I o
wieuuuziimsszgna lgluanudanssudimsunnd er1Imswdanguganuinziy @
[ ] o d o [ [l I~ o [ 4 Y]
wlsgu anuruiy danduvesdnlsgu wasmamsu uaz Tuun msdszoeraredunls
[ % o Y a 4 [ [ a

nszuaumaiugu fenduos Iaaossadu milnnzianlnasuvesdya ausuADy LA TTULITF

aa

IFuRTBUWNLDULT WA

This course covers fundamentals of probability theory, random variables, and random
processes with applications to Biomedical Engineering. Topics include probability theory, random
variables, densities, functions of random variables, expectations and moments, multivariate distributions,
random processes, autocorrelation function, spectral analysis of random signals, linear systems with

random inputs
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STATISTICAL DATA ANALYSIS
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This course studies about basic ideas of probability theory, combinatorics, random
variables and functions of random variables, means, moments, and generating functions, order statistics
and special distributions, inequalities and the central limit theorem, principles and engineering
applications of statistical inferences. The basic topics covered are parameter estimation, confidence
intervals, and hypothesis testing. Additional topics include analysis of variance (ANOVA) and linear
regression.
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DIFFERENTIAL GEOMETRY
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This course studies about local and global differential geometry of curves and surfaces,
local coordinates, first fundamental form, second fundamental form, orientation, area, Frenet's formulas,
Gauss map, intrinsic geometric invariants of curves and surfaces, Geodesics, Christoffel symbols, Gauss'

theorem Egregium, and Gaussian curvature.
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FINITE ELEMENT ANALYSIS
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This course studies about finite element in one dimension, first-order triangular elements
for potential problems, electromagnetics of finite elements, complex elements for the scalar Helmholtz
quation, finite elements for integral operators, curvilinear, vectorial and unbounded elements, time and
frequency domain problems in bounded systems and numerical solutions of finite element equations.
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MATHEMATICAL MODELING
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The course includes the following topics: the principles and methodology of the
mathematical modeling process, model fitting, discrete and continuous modeling of dynamic models,
probabilistic models and optimization models, experimental and simulation modeling, dimensional
analysis and similitude, graphs of function as models, the interpretation of model’s results in comparison

with the real data, correcting and improving the models
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nENINLIAY (COMPULSORY SUBJECTS)
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RESEARCH METHODOLOGY (COMPULSURY)
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This subject is a lecture class; The objective of this class is the design of research
infrastructure in order to obtain an outstanding research work. For instance, simulation, experimental
setup including research overall planning
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PHYSIOLOGY FOR BIOMEDICAL ENGINEER (COMPULSURY)
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This human physiology course is intended for biomedical engineers. Emphasis is on
control and engineering principles. Topics include nervous systems, musculoskeletal systems, metabolism,
cardiovascular systems, respiratory systems, renal and endocrine systems.
01317542 nanmadImanssuFimsunng TaRuiSew) 3 (3-0-6)
PRINCIPLES OF BIOMEDICAL ENGINEERING (COMPULSURY)
JfeAunon : adl
PREREQUISITE : NONE

a A = o ) o s s
ﬁ'lﬁJ'JGIf'luilgﬂiiﬂ']EJﬂ\iﬂaﬂﬂ'liVl'Jhlﬂcluﬂ'lﬁ"fJ@ﬂLL‘]J‘]JQ‘]JﬂimVI’Nﬂ’IiLLWTIfJ LYULED T

1 = -4 a 4 [ =2 = [
a199 lumaFamsunnd wenila lleasuazmivszuadyana Anvunerduanyuzma lWiuas

|
a 4 a a ad a 4 a J
'm.u.(amﬂsm%ammwm) TVNFNIAINTIUBLANNIDUNY AUSIFINTTUATAT ava.



102

dy A s A o Aq Yo sAq Yo o a = A
NNNAVDNUBDLYBLATLTAA ﬂauUlWﬁTﬁ?iﬂLLﬁgﬁgUUﬂi%’Jﬂ FULED N 1FIAANNAU lariaasidoen
a dzl 9 Y d‘ A v W a v w a [y
NATUINMILAUYDIH 10 Lﬂﬁ’ﬂ\iil’ﬂ?ﬂ’é)ﬁi?ﬂ"liul?iﬁ‘l]@ﬂia‘ﬁ@] m3siadalsuas lagedonis

A 1T a A 4 o [ A A [ a Y 9
wasunasvesmaunuauds ﬂ')n]ﬂullﬁg’f)@iWﬂ'lﬁllﬁa‘l’lLﬂfJ'JﬂUﬁg‘U‘UVINLﬂu‘H'IfJGl% ANULVUUHUDN

[

9 a 1 P Yo a 1 A [ 1 Aaa an
ﬂT"]fGIfu@G]NG]{lu‘]J@ﬂ L‘ﬂful‘ﬂf@i‘ﬂi%’ﬂﬂﬂiﬂTﬂ!ﬂJ@ﬂﬁ”ﬁﬂN"]Glfhllﬁf’]ﬂ NITIAAN)NWAAUN TITINY
3 v K o 9 o 9 4 o A 4 A A

ﬂ”lWLf’]llf’JTﬂf’] MITUNNNMNNWMsLNNd laal¥oanitwn vanmsveunseaneamnnosiaza-1ly
A s 7! o w ' o A A gy ' 4
valaeoq Qﬂﬂimjuﬂ1§ﬂ1ﬂﬂiiﬂ@nﬂﬂ ﬂ'ﬂﬂJﬂaf’JﬂﬂﬂlmgﬂTﬁmﬂ’)ﬂﬂ11ﬂm@ﬂ@‘ﬂﬂiﬂ!1mﬂﬂ1§LL‘W‘VIEJ tae

[ YR, o 9 dl a Ad?’ Y o 3 4
fﬂﬁﬂ@\iﬂu‘iJﬂJuWT"Uﬂ‘lI@QVl’t’)”lfﬂfﬂglﬂﬂ"llullﬂﬂUQﬂﬂﬁﬂ!VINﬂ”ﬁLLWVIﬂ

This course introduces general principles in designing medical instruments, biomedical
sensors, amplifiers and signal processing, cell and muscular potentials and mechanical characteristics,
electrocardiography and its measurement system, blood pressure sensors, heart sound sensors, blood
flowmeters, impedance plethysmography, respiratory pressure and flow, respiratory gas concentration,
blood-gas sensors, clinical laboratory measurements, radiography, magnetic resonant imaging, ultrasonic
medical imaging, principles of pacemakers and defibrillators, therapeutic devices, safety and reliability of
medical devices, electroshock protection.

J
mju% IMIIAINTINTIMIUNNE (BIOMEDICAL ENGINEERING SUBJECTS)
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BIOPHYSICS
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This course introduces students to classical and modern topics in biophysics. These
include the physical properties of muscle contraction, the fluid mechanics of blood circulatory systems,
wave phenomena in hearing, the interaction of light with biological molecules, vision and eyesight
correction, the heating and cooling of the body, the statistical mechanics of protein folding, light
propagation in biological tissues, nerve conduction and membrane transport.
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MEDICAL INSTRUMENTATION
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This course introduces sensors, electrodes, origins of bio-potential, measurement of flow
and volume of blood, measurement of the respiration system, clinical laboratory instrumentation,
introduction of medical imaging system and therapeutic and prosthetic devices.
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MEDICAL IMAGING SYSTEM
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This course studies about photography, radiography, Computed Tomography (CT),
Magnetic Resonance Imaging (MRI), Single-Photon Emission Computed Tomography (SPECT), Positron
Emission Tomography (PET), nuclear medicine tomography and ultrasonic scanning..
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BIOMEDICAL SIGNAL PROCESSING
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This course studies about basic physiological signals, their spectrum and acquisition
methods, noise and interference on the signal, case studies on signal analysis in time domain, frequency
domain and time-frequency domain.
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BIOMECHANICS
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The course will introduce students to the principles of biomechanics associated with
human locomotion and related medical technology. The lecture will detail the mechanic of bone, cartilage,
ligament, tendons and various joint systems, kinetics, kinematics, gait analysis and biomechanics of
disability, and rehabilitation.
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BIOMATERIALS
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This course studies about the elements of properties of materials used in surgical
implants and medical devices. Consideration is given to issues of biocompatibility, degradation of

materials by biological systems and biological responses to artificial materials.
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ULTRASOUND THEORY AND APPLICATIONS IN MEDICINE
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This course studies about physics of diagnostic ultrasound, pulse-echo ultrasound
instrumentation, image storage and display, doppler instrumentation, color doppler and color flow
imaging, image characteristics and artifacts, bio-effects and safety regulations..
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ADVANCED BIOMEDICAL INSTRUMENTATION DESIGN
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The course includes study of design, applications and functions of specialized biomedical
instrumentation selected by the instructor for each area of biomedical instruments. In addition, students
will be given opportunities to develop their information retrieval and presentation skills.
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MEDICAL IMAGE PROCESSING
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This course studies about algorithms in image reconstruction from projection such as
algorithms filtered-backprojection, ART algorithms, Fourier algorithms etc.; including algorithms of
cross-section image made from projection by using geometry of different beams such as parallel beams,
fan beams, cone beams etc. The other topics include image registration and 3-D modeling from medical
slices.
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MATHEMATICAL AND COMPUTER MODELING OF PHYSIOLOGICAL
SYSTEMS
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This course studies about fundamental principles in model development, applications of
mathematical and computer physiological models, compartment modeling, covering fluid transport, mass
transport by fluid flow, pressure-flow models, lung mechanics, fundamentals of respiratory system
modeling, gas laws respiratory system modeling, neural modeling, ion transport and action potential,
introduction to heat flow and thermal modeling, heat flow and thermal regulation, body fluid volume

regulation, renal system modeling and glucose-insulin models.
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APPLICATIONS OF COMPUTERS IN MEDICINE
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This course studies about advantages and applications of digital computers to the

solutions in clinical and research medicine, e.g. bio-signal analysis, other related current research topics,

as well as conducting small projects of computer applications in medicine.
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BIOIMPEDANCE AND BIOELECTRICITY
Jynisdunou ;- il

PREREQUISITE : NONE

a AR ~ [ dy 9 ad a 4 ac a 4 wAa
'JGBTL!ﬁﬂ‘HHﬂEJ'Jﬂ‘UWHﬁWUWNQWHfllﬁf\I@]ﬁUlﬁ@]ﬂf;’f llﬂf]mﬂ@]iﬂﬁ ﬂﬁJUﬁﬂNVlV‘Iﬁﬁl@\‘]

v
A o

dy 49/ o a a Jd a a 4 a SJH Aa A o
IUDLYD ﬂ"liﬂi%f;ﬂ@‘ﬂ ﬂﬁismeﬂﬂaaummum%u f’)llWLLﬂH%’LLWﬁTJﬁT?JﬂiWW ’E]%JWLL@H“]JITII?JﬂiW\I
I
W ifludu
The course includes fundamental of electrolytics, dielectrics, electrical properties of

tissue, selected applications of bioimpedance such as impedance plathysmography, impedance

tomography ect.
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SELECTED TOPICS IN BIOMEDICAL ENGINEERING
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The course will cover topics of interest selected by the instructor in the field of

biomedical engineering.

HHIAIVUADAMIIAINTIH (ELECTIVE ENGINEERING COURSES)
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BASIC SEMICONDUCTOR DEVICES
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This course studies about electrical phenomena in semiconductor physics, P-N junction
theory, bipolar transistors and field effect devices, tunnel diodes, backward diodes, unijunction transistors
and thyristor devices.
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ADVANCED ANALOG CIRCUIT DESIGN
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The course includes design and analysis of analog integrated circuit including Bipolar
technology, MOS technology and Bi-CMOS technology, boosting rate control, frequency bands, gain and

bandwidth improvement, current driving consideration and noise margin consideration.
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DISCRETE SIGNAL PROCESSING
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This course studies about discrete linear systems, discrete signals, sampling processes
and theorems, linear difference equations, Laplace transformation of discrete signals, Z-transformation
and its inverse, pulse transfer functions, mapping from S-plane to Z-plane, stability and minimum phases
consideration, physical reliability of H (Z), recursive digital filter design and pulse invariant techniques.
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OPTOELECTRONICS
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This course studies about units and definitions used in the light measurement, wave guide
theories, wave propagation in a wave guide, light sources, semiconductor-typed sensors for light
detection, consideration on noises in the optoelectronic devices and light applications and electronic

circuits e.g. communications systems via light waves.
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INFORMATION THEORY
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This course studies about information and measurement, stochastic process, average

information and maximum information, Zipf's law, joint information, transmission rate and noise

bandwidth, and sampling and noise hypersphere power for bandwidth.
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CODING THEORY AND APPLICATIONS
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The course covers basic concepts and necessary terminology of coding theory,
fundamental mathematics for encoding and decoding, i.e. finite field and abstract algebra, BCH codes,
Hamming codes, cyclic polynomial codes, decoding of BCH and Reed Solomon codes, the applications of

number theoretic, finite field discrete Fourier transformation in encoding and decoding systems, recent

applications of ECC and CIRSC codes, convolutional codes and Vertabi’s decoding techniques.
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ORTHOGONAL TRANSFORM FOR DIGITAL SIGNAL PROCESSING
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This course studies about presentation of continuous signals, discrete Fourier
transformation (DFT), 2-dimensional DFT, fast Fourier transformation (FFT), Rademacher and Haar
functions, Walsh functions, Walsh-Hadamard transformation, various kinds of fast Walsh-Hadamard
transformation, generalized transformation, Haar transformation, Slant transformation, discrete cosine
transformation, generalized Wiener filtering, data compression, examples of electrocardiographic data and
image data compression and transformation in pattern recognition.
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DIGITAL IMAGE PROCESSING
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This course studies about visual perception systems, image models, sampling and
quantization of image transformation, 1-D and 2-D fast Fourier transform, convolution and correlation
image enhancement, histogram equalization, lowpass filtering (image smoothing), highpass filtering
(image sharpening), homomorphic image models, pseudo-color image processing, image restoration,
degradation models, circulant and block circulant matrices, inverse filtering, least-square Wiener filtering,
image coding, fidelity criteria, error-free coding, differential coding for storage of satellite imagery,
DPCM transform coding, image segmentation and description.
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COMPUTER GRAPHICS
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The course includes mathematical elements for computer graphics, transformation of
points, transformation of lines and objects, homogeneous coordinate systems, sequential 3-D
transformation, viewport planning of 3-D graphics, mathematical elements in 3-D computer graphics:
coordinate systems, transformation matrix, 3-D vision, perspective depth, viewport planning for 3-D
graphics, screen display of 3-D graphics, hidden line and surface removals: visibility of single convex
object, visibility of several objects, masking techniques, image space algorithms, and shading: shading

model, applying shading models, special effects.
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SENSORS AND TRANSDUCERS
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This course concerns about Fundamental of the sensors, semiconductor sensor

technology, surface acoustic wave sensors, mechanical sensors, magnetic sensors,
electromagnetic sensors, heat sensors, chemical sensors, bio-sensors, integrated circuit sensors
and techniques of interfacing the sensors to a data acquisition system.

01317582 Hanmsnaling 3 (3-0-6)

TELEMETRY PRINCIPLES
Jynisdunou : Tyl

PREREQUISITE : NONE

9 v
=

Jnianyufsfuiuguvesdyaauazmsadeiudyana dadnyaliazsva

£

v Aa I 4 T { v Aa < 4 ] I 4 1 v A
‘531J1Jmtiuamwaﬂmmmmwmmmﬁ FTUUMTUAAULNANBLUUVLLUNLIAN Illlﬂll Lﬂ?ﬂ\iﬁ\ﬁﬂ?ﬂq a1y

dedn a1 1MA MINADUNUDIAAN NTNTOI LA TZULNIANATNILE
The course covers signal and transmission basics, symbols and codes, frequency division
multiplexed systems, time division multiplexed systems, modems, transmitters and receivers, transmission
lines, antenna, wave propagation, filters and fiber optical telemetry
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DIGITAL COMMUNICATIONS
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The course studies about sampling theorems, multiplexing, random and nonrandom
signals, lowpass random signals, baseband digital systems, quantization, source coding, PCM, DPCM,
DM, PDH, SDH, bandpass digital systems, ASK, PSK, FSK, channel coding methods, transmission and
synchronization
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POWER ELECTRONICS
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This course concerns about principles of the operation of various power electronic types,
power amplifier circuits, diode circuit and rectifier commutation, controlling techniques using thyristor,
GTO, power bipolar transistor, power MOSFET, IGBT, power circuits of the rectifiers, converter, various
types of inverters and transformers and techniques of various types of motor control using electronic
circuits.
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NEURAL NETWORKS AND FUZZY SET THEORIES
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The class begins with a review of Soft Computing through the fundamentals of many
new commonly used problem-solving methods. Theory of artificial neural networks and fuzzy systems:
multi-layer perceptron, self-organization map, radial basis network, Hopfield network, recurrent network,
fuzzy set theory, fuzzy operation, fuzzy models, fuzzy control, genetic algorithms and hybrid models such
as neuro-fuzzy and neuro-fuzzy-genetic algorithms and the use of MATLAB TOOLBOX packages of the
neural network and fuzzy logic for numerical computation and data visualization. Applications of multi-
dimensional data in non-linear regression, classification, pattern recognition, speech and image
processing, control and identification models of complex systems.
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NOISE AND INTERFERENCE IN ELECTRONIC SYSTEMS
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This course concerns about introduction to theories and sources of noise and interference,
also noise reduction techniques and noise control: shielding and grounding respectively, and other noise
reduction techniques such as balancing, decoupling and filtering, characteristics of passive components

affecting component’s noise performance and their use in noise reduction circuitry, analysis of the

shielding effectiveness of metallic sheets, methods of reducing noise generated by relays and switches,

a 4 a a ad a o a 4
’Jﬁ.iJ.(’Jﬁ’JﬂiﬂJ%’Jﬂ']ﬁlLW‘ﬂﬂ) AUVNIBNIAINTIUDLANNTOUNT AUSIAINTTUAITNT a9a.



116

theoretical minimum level of noise present in circuits, transistors and integrated circuits, digital circuit,
noise and lay out, digital circuit radiation, electrostatic discharge
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MICROPROCESSORS
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The course includes fundamental of microprocessors and principles of programming,
architecture of microprocessors, bus structure, technology of various types of microprocessors, principles
of machine language programming and assembly language programming, case studies of single board
microcomputer structure and its programming, principles of basic interfacing with external hardware,
programming, comparison of different types of microprocessors and study of design of internal units of
Mmicroprocessors.
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The course studies about digital function design, synchronous and asynchronous

sequential basic concepts, digital system design using available off-the-shelf chips, multiplex circuits,
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encoder and decoder, programmable logic devices and noise and noise reduction techniques in digital
circuits.
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The course reviews probability theory and random variables, random process-spectral
characteristics, correlation and power spectral density function by ensemble averaging, ergodicity, linear

systems with random signal input, optimum linear systems and some practical applications of the theories.
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This course concerns about basic of signals and problems of spectral estimation,

parametric spectral estimation, nonparametric methods for rational spectra and line spectra estimation,

filter bank methods and spatial methods.
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