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(3) 513 vUsaulditiunilgin

duuun 2
Seminar 2
duuun 3
Seminar 3
fuuun 4

Seminar 4

(1) U8V U
(1.1) F¥1U9AY

AU 36 WUIBNA
6 NUIBNN

6 NUIBNR

6 NUIBNN

9 UUIBAM

9 NUIYAR

AU 3 WUINR
1(0-2-1)

1(0-2-1)

1(0-2-1)

24 %80
U 12 NUI80A
3(2-2-5)

Special Topics in Advanced Electrical Engineering

Yaa A = a ! ! ~ o ! a o &
LL@%I‘WU?W\La@ﬂLiEJ‘Ui']‘EJ'JGU']"UWﬂﬂ@ﬂi@ﬂ@ﬂﬁu@ﬂ?u’)u 9 NUIYNH ﬂﬂ@@iﬂu

naudvAanssulniaias

303511

303512

303513

nauivdannsedinduazszuuaussnailesia

303531

303532

nsufUansuazauausyuulninmge

Power System Operation and Control

g ufA3Iesdnsnalui

Theory of Electrical Machines

SELUUNISHUAIHUNAIIY

Energy Conversion Systems

nsesniuuszuunlglulaslusiveaiyes
Microprocessor-Based System Design
NN308NLUUNATBENMTEINATUG

Advanced Electronic Circuit Design

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)
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303533  mAlAn1Tannauda1asuniIuy 3(2-2-5)

Noise Reduction Techniques

NENIVITTUUAIVANLAZNITUTEUIANAT Y0

303551 guiAIuANiug Y 3(3-0-6)
Fundamentals of Control Theory

303552 mqwﬁmimmmmzamﬁqmmxmsﬂixqﬂﬁ 3(3-0-6)
Optimization Theory and Its Applications

303561 n1sUsTUIaNadYINu 3(2-2-5)

Signal Processing

naua1vIYIAINIIUINA GRS

303571  deysyiauiazseuuLaiugy 1 3(3-0-6)
Stochastic Signals and Systems 1

303580 WU ATAUNA 3(3-0-6)
Information Theory

303581 Wguijuwsivianlni 3(3-0-6)

Electromagnetic Theory

(1.2) I aen U 12 AR
waniseusevwelull Tneazhaallsnedun 3036xx
Liteendn 9 mieinuazdoslilyinniSeunualunguividedy

nguAYIAINITUINHINES

303514 M13IRNsuAzUsUAIvesans s Ulaa el AEs 3(3-0-6)
Organization and Finance of a Power Utility

303515 msmAnzasiigauaznsUszgnaluluiids 3(2-2-5)
Optimization and Its Applications in Power Systems

303516  wialuladluliussaedugs 3(3-0-6)
Advanced High Voltage Technology

303517  N9INMNULALLATHEANERSVNabITN 3(3-0-6)
Electricity Economics and Planning

303518 i@dusn ez wainvasszuulninAas 3(3-0-6)
Power System Dynamics and Stability

303519 ANl 3(3-0-6)
Power Quality

303521 wielulaBndssutugs 3(3-0-6)
Advanced Energy Technology

303522 nnseBNRUUASeIdnINalnd 3(2-2-5)

Electrical Machine Design



303523

303524

303611

303612

303621

303622

303623
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Amnssuszuulnlalianidn

Photovoltaic Systems Engineering
N1TIATIENAMSNYUTVBINILUAIIUMAINTELANTS
Analysis of DC Power Converter Characteristics
wamansiedaanaliih

Electrical Machine Dynamics
nMTlATgkazduATzRLuUTaedluszuunlnlan1en
Analysis and Model Synthesis for Photovoltaic Systems
1A5INSULIUIBLAZ AT UNE I

Energy Policy and Planning Project
ABNTINATIZINENY

Methods for Energy Analysis

N INANSNULAEN1SUTTENALY

Energy Price Theory and Applications

naudvdannsedinduazszuuaussnailesia

303541

303542

303543

303544

303631

303632

303641

303642

miaaﬂLLUULLazﬁamsww‘Imwim%uqq

Advanced Network Synthesis and Design
naWeulusinsuliiuszuuanass

Real-Time System Programming

didnnsolindniauas

Opto-Electronics

diannsedindanisunme

Biomedical Electronics
N5DONUUULATAT NI UUA Y QY 1IN A

Mixed Signal System Design and Implementation
5Lﬁﬂﬁniaﬁﬂﬁwlﬁﬂ’liLLWVIé‘%uQG

Advanced Biomedical Electronics
ﬂ’ﬁ@@ﬂLLUU’J\Wﬁﬂ’JﬁJS%VIqLLﬁ%ﬂ@Nﬁ’JL@@%?i’JEJ’eJ’eJﬂLL‘U‘U
Radio-Frequency Circuit Design and CAD
an1inenssunsiomsuuveynsuvenasdidnnsetind

Serial Communication Architectures of Electronic Circuits

NFUIVITTUUAIVANLAZNISUTEUIANAT Y Y0

303553

303554

N13AIVANATINLUUAGULATBLALIATITBUTEAM
Neural Network and Fuzzy Logic Control
izUUﬂ’JUQNLLUULWNWSEN‘ﬁ?jﬂ

Optimal Control Systems

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



303555

303562

303563

303564

303565

303566

303567

303651

303652

303653

303661

303662
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NIAIVANLUUAINU

Robust Control

ANSUTTUIAHNANIN

Image Processing

ARLNILADT AL

Computer Vision

N1799NLUUAINTDY

Filter Design

wAAmMIelinduar sEuUuEud
Mechatronics and Robotics Systems
vl

Wavelets

nouimsiseudiaiesdng

Machine Learning Theory
WUUTIRBITEUULAE NG U NSNS
System Identification and Learning Theory
mimuammsﬁauﬁwmu%ﬁ

lterative Learning Control
seuvli@adunaznismivauwuuUsuiala
Nonlinear Systems and Adaptive Control
NILUIUNTAY

Random Processes

N BANITUTEUIULALNITATIATY

Detection and Estimation Theory

naudvanssulnidenns

303571

303572

303573

303574

303575

303576

deysyauiarssuudaiugy 1

Stochastic Signals and Systems 1
deyainazsruuaiiudy 2

Stochastic Signals and Systems 2
noufvesdilothuauaynsdomsmauas

Theory of Optical Fibers and Optical Communications

M3BONLULTZULAANS

Communication System Design
9slulasian: ngufiazinade

Microwave Circuits: Theory and Techniques
MsuNINIEANEAALINY

Radio Wave Propagation

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)



303577

303578

303582

303583

303584

303585

303586

303671

303672

303673

303681

303682

303683

303791

303792

303793

303794

303795

16

WguwuUTRaznsdeansliae

Cellular Radio and Wireless Communications

QREGRGA ANV IGEARIGE

Advanced Digital System Communications
sutlaUTsvulsznoususzd i uImnTsu i

Finite Element Method for Electrical Engineering

seifoudBidsiavdmSunsimanlui
Numerical Methods in Electromagnetics
NouNAMaENTUTEYNALTIY
Queuing Theory and Applications
VWA N5

Coding Theory

VI ufa80INA

Antenna Theory
nsdnaessuuuuLaznsUsTInaaEUAnTy
Spectral Estimation and Modeling
NTIATIZYLAZDDNLUUTZUULIAS
Radar System Analysis and Design
mi?iaa’ml,‘uuﬂizmﬂﬁiy,mw’lmﬂlm%ﬂm’mﬁ
Spread Spectrum Communications
LATOUIUNILLE

Optical Networks

seidauistuUsenaudunsdmsuldivanlui

Finite Element Method for Electromagnetics

NTIATILRULALNITODALUUEIYDINF

Antenna Analysis and Design

(2) Ineinwus (Dissertation)
WEINUS 1 wuu 2.2
Dissertation 1, Type 2.2
WPANUS 2 WU 2.2
Dissertation 2, Type 2.2
WPIINUS 3 WUU 2.2
Dissertation 3, Type 2.2
WMINUS 4 WU 2.2
Dissertation 4, Type 2.2
WNUS 5 WU 2.2
Dissertation 5, Type 2.2

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

71U 48 WenA

6 NUIBNN

6 NUIYAR

9 UUIBAA

9 1UIBAM

9 NUIBNA
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303796 ANYMINUS 6 WUU 2.2 9 L8
Dissertation 6, Type 2.2

(3) srwAvUsAulituniiein uuliddesnin 7 wiuleia

303592 5eidauinitunainemansuazinalulad 3(3-0-6)
Research Methodology in Science and Technology

303691 duuun 1 1(0-2-1)
Seminar 1

303692 &uNun 2 1(0-2-1)
Seminar 2

303693 @uNun 3 1(0-2-1)
Seminar 3

303694 dunun 4 1(0-2-1)

Seminar 4
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3.1.4 unumsfinevangnsusygquiiadia Gaanssulnii)
3.1.4.1 UNUNSANEN WUU 2.1

I 1 mansAnendu
SWHIY Fo3n nefin (ngu-ujiR-Anwdienuiad)
303xxx W UABN 3(x-x-X)
Elective Course
303xxx Y UAON 3(X-X-X)
Elective Course
39U 6 W8N

U9 1 nanisnwIvane

303690  Ftofiaunsimnssuliihdugs 3(2-2-5)
Special Topics in Advanced Electrical Engineering

303692  duuun 2 (Lidumiiein) 1(0-2-1)
Seminar 2 (Non-credit)

303695  AgIWUS 1 Luu 2.1 6 N

Dissertation 1, Type 2.1
59U 9 UULYAA

UM 2 aansAnwfiu

EUGELY Ha3n nidgin (Meuf-ujua-Anwsenuied)
303xxx  AUABN 3(x-x-x)
Elective Course
303693  duuun 3 (latduniaein) 1(0-2-1)
Seminar 3 (Non-credit)
303696  INYIINUG 2 WUV 2.1 6 wEAn

Dissertation 2, Type 2.1
574 9 wiaenn

U9 2 nmanaseneIUane

303694  &uuwn 4 (ladduniieia) 1(0-2-1)
Seminar 4 (Non-credit)
303697  Angdnus 3 wuu 2.1 6 e

Dissertation 3, Type 2.1
574 6 wiaenn
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3.1.4.1 WHUNTISANEI LUU 2.1 (AB)

I 3 mansAnedu
WAV Ha3n miein Mauf-ujia-Anwidienuies)
303698  INeINuS 4 wuu 2.1 9 NEin
Dissertation 4, Type 2.1
39U 9 %uq8AN

U 3 man1sAneUae
303699  ANGINUS 5 WuU 2.1 9 wunn
Dissertation 5, Type 2.1
593 9 wulwnn



20

3.1.4.2 WNUAISANET WUU 2.2

UM 1 aansAnufiu

WAV Ha3n miein Mauf-ujia-Anwidienuies)
3030¢ AYIVIAY 3(x-x-x)
Compulsory Course
3030¢ AYVIAY 3(x-x-x)
Compulsory Course
303xxx  AYIUIAU 3(x-x-x)
Compulsory Course
303592  szilaudTiNenInemansuazinalulad 3(3-0-6)
(Lifuntaefin)

Research Methodology in Science and Technology
(Non-credit)
et 9 wiqwnn

i 1 manisAneUane

303xxx  AUUABN 3(x-x-x)
Elective Course

303xxx  AUUABN 3(x-x-x)
Elective Course

303xxx  AUABN 3(x-x-x)
Elective Course

594 9 wuawnn

UM 2 aMAnsAnwIfu

e G Ha3n miein (Mouf-ujia-Anwidienuies)
303xxx  AUUABN 3(x-x-x)
Elective Course
303691  duuun 1 (latduniaein) 1(0-2-1)
Seminar 1 (Non-credit)
303791  ANeINUWS 1 LU 2.2 6 wulenn

Dissertation 1, Type 2.2
574 9 wqenn

Ui 2 mamsAneUane

303692  duuun 2 (litduniein) 1(0-2-1) (Liunuaein)

Seminar 2 (Non-credit)
303690 ﬁa%’aﬁmwwwﬁmﬂﬁﬂw%ﬁy’uqq 3(2-2-5)

Special Topics in Advanced Electrical Engineering
303792  ANgINWULS 2 LU 2.2 6 Menn

Dissertation 2, Type 2.2

37U 9 wulwnn
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3.1.4.2 WHUNISANEI LUU 2.2 (ABd)

UM 3 aansAnwIfiu

WAV Ha3n miein Mauf-ujia-Anwidienuies)
303693 duuun 3 (Lidumiein) 1(0-2-1)

Seminar 3 (Non-credit)
303793 NGNS 3 LU 2.2 9 wienn

Dissertation 3, Type 2.2
594 9 Mwenn
U9 3 nanasnwIvane

303694  @unwn 4 (idumiein) 1(0-2-1)
Seminar 4 (Non-credit)
303794  AngInuS 4 wuu 2.2 9 MIEAR

Dissertation 4, Type 2.2
594 9 wiqenn

UM 4 aansAnufiu

AV do3vn iein Mauf-ujia-Anwidienuies)
303795  ANGINWUS 5 LU 2.2 9 wuna
Dissertation 5, Type 2.2
593 9 wulwnn
U 4 amansAneUane
303796  ANGINUS 6 WU 2.2 9 wqeAn

Dissertation 6, Type 2.2
574 9 wqenn
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3.1.5 A1B5UEIIEIU1
303511 MsufUAnsuazmuANsEuUlniinmas 3(2-2-5)

Power System Operation and Control

wuudaesdunsussnlsznavaesssuuldinidaznisiasigilnanlnaivesszuy
nsTuARdU/NSTLAnss MaRausueuiinislinsgiuazeanuuussuudnsuanizund annedn
A3 UazaNIENATR NSUTTUNMED LY N1TALATIRNITANNDT mamugmmm%miwaw N1
MUANNIKERSALLITR MTlesgsilvaninad msihssuuneuinmefinlflunisuanauazdoans
NEOUAUNITMAADITLUTU TN TUADUTILA D LAZNITINADINTAUAN A9

Modeling of power system components and load flow analysis of AC/DC systems;
development of methods to analyze and design of systems for steady state, transient, and
dynamic conditions; state estimation; contingency analysis; load-frequency control and
automatic generation control; load flow analysis; computer-aided systems monitoring and

communication; computer laboratory session on use of application software and sample study

303512 nouiniesdnanaluii 3(3-0-6)

Theory of Electrical Machines

AolENwes wiwed WandwivAniAeIndes wazminesag 1esudmaninduarme
was MIuvasfundasanu seuunseduien TLUUNTEAUA ﬁugmé’mm%ﬁmnaiﬂﬁm NTIATIEN
Lagannbuy g‘ULLUUf\TWaa\‘mwmﬁmmam%maaLﬂ‘%'aﬁﬂiﬂalv\lﬁﬂmgLLamﬂLLazmimaf\]aauamw
Anund wifeuladlnineinunainaua wn3esdnsaumnsanuma wissdnswienhama sewnes
waier anmzdiaguudumedsidsllin nifeuvas waziadesdnsnallih Usingnisalensauas
Fdlnshs gunsaldndutikuasnTnesusauay

Complexor, phasor, flux linkage, and units; electromagnetic circuits and transformers;
energy conversion, single excite, and double excite; fundamentals of electric machinery:
analysis and design; mathematical model of DC machines and fault detection; 3 phases
transformers, 3 phases synchronous machines, 3 phases induction machines; 1 phase motor;
transients on transmission lines, transformers, and machines; arcing and restriking

phenomena; lightning arresters and insulation coordination

303513 S¥UUNSHUSNNUNEY 3(3-0-6)

Energy Conversion Systems

ANANYTLAENTUTEENATNUEINTINAY NenaladuazinAian1sAIUANAILUARUNEY
wuusnee) lewn nszuansadunseuanss  nsswaaduilunseuanss  nsvuansadunsvuaaau uay
nssuaaduunsruaadu anuieudiensueiingy weadansidesiuluszuudiinnseindings
msldnuszuudidnnsedindmdslunuusag Toun uiasiemdddiideios ssuueueud ssuu
ABNTTLMDST STUUINTANWIAL UAENTEUIUNTHANY TugnaInnssy

Characteristics and application of power switches; various DC-DC, AC-DC, DC-AC, and

AC-AC converter circuit topologies and their control techniques; total harmonic distortion



23

and power electronic system protection; application to uninterruptible power supplies,

automobiles, computer systems, telecommunications, and industrial processes

303514 M3IAN1THAzUsURaveassUlnameliihAas 3(3-0-6)
Organization and Finance of a Power Utility
wleuighagingusraavatarstsyulaanialniiiigds nsusulaseadisvesianisiiin

wiara UkuulAssaiagvautieveIn1suiulassaing nmsuusguianmsliin anuaiusatunis

Hanvesiansinih aaralnih Msdanisuazdeyanisin® nsawularn1siy n133uungulan

Sagenlain Fedriemsdsuandeon
Policy and objectives of a power utility; electricity sector restructuring-rationale,

models and frameworks; electricity sector privatization; electricity sector productivity;

electricity market; management and account information; investment and finance; customer

classification; electricity tariff; environmental constraints

303515 MavAnmzauigauasnsUszgndlulifimaa 3(2-2-5)
Optimization and Its Applications in Power Systems
YautELagndnnsveLmalame vz aufigadmiussuuliindids msauauszuy

Ifiidsuuunatate msdenisseuuindandnogamunzay ginaeuiiamud n1suszynd

Tyasehvgdmsuszsuulninmas wieudunisveasadsulusinsuneuiinasdmsuinatia N3

mAwmnzauLasnsUszenalityussivslussuuliihmauasnsinasnsdlfinwieieg
Realm and concepts of optimization techniques for power systems; real time

control of power systems; optimal power dispatch; unit commitment; Al applications;

computer laboratory session on use of application software and sample study

303516 mAluladluinsegedugs 3(3-0-6)
Advanced High Voltage Technology
ﬂmauﬁ’amaqmﬂﬂéLﬁﬂm%ﬂLLazLmemﬁmﬁugmmawqwamsﬁuuﬁ’umaqazmau n1sleae

Tuwdunaznisiusnanidluufa nsruluuRBIv3enImaaeINsTULUUSLEY N3Usyisanves

N15.UsNANIY N1sUTuudsgUunal gunsalawIukazn1TUsEynd NsasakavaNssausvetgunsel

Irifusegs AnAvdseuaznisinanuggydersdladiannin N1509NKUULAZNITINAIVDITZUY

Trlusegs
Properties of dielectric materials and basic concept of atomic collision theory;

ionization and uniform field breakdown in gases; single collisions or beam experiments; time

lags of breakdown; calibration of apparatus; insulations and their applications; constructions
and performances of high voltage equipment; capacitance and dielectric losses

measurement; design and layout of high voltage power systems
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303517 N1SVNUNULAZIATYAERSINaLIN 3(3-0-6)
Electricity Economics and Planning
N19WHUATINITHESN JYUNDINITULATYFAansLazinalulaguasszuulin Ay
aaan1slalniln n1swensalanudenisldlail nisaueulunianisndaliiuaznisussunu

a

AUNUNIIHER N19I1UNUNITAMY N15ARTIATINHN n1sdanisaunislalniin wleuienisdnnis

N

a ¥

ALLINABULATNANITENU

Nature of electricity planning; economic and technological dimensions of power
systems; power supply requirements; electricity demand forecasting; generation planning
and production costing; investment planning; electricity pricing; demand-side management

and environmental management policy and their implications

303518 @ snnaznainvesszuulninA1as 3(3-0-6)

Power System Dynamics and Stability

Afleny wagn1sInunkUUINassslauniinvesesnlseneuneg lussuuluiinas ns
imswﬁmammmw%ﬂj myBeseiaiosnnluanzdyaiavuindn msudlasezuiuse
mauauadesnmssuuliiniIgs n1smssaunsges MIAsgialiesnInveIusItuLuUadn
LASWAT

Definitions and classifications; dynamic modeling of various power system
components; transient stability analysis; small signal stability analysis; method of
improvement; power system stabilizers; sub-synchronous resonance; voltage stability static

and dynamic analysis

303519 Aaunnlnii 3(3-0-6)

Power Quality

anudeansleidsini mafiulnanuagnisdnluan gunsaitleafuuaznisvitnusuiu
y939UnT8l ANNABINITHATNNTAILANANAMNYRsTATINT ndnnsvesaudediolduazaiy
Uaanfevessyuu Mynaunumdeiolduazamasndsdmivansundnaghiund/andu na
grin1sUiusanuidedeldiazanutasndy Tsdluihauwiadn msfafuaziendeiussuy
e

Power supply requirements, load growth and load shed; protection devices and their
coordination; power quality requirements and their control; system reliability and security
concepts, planning of system reliability and security for normal and abnormal/ emergency
conditions; strategies to improve reliability and security; dispersed generations (DG), installing

and interfacing to distribution ¢rid
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303521 wialuladndanudugs 3(3-0-6)

Advanced Energy Technology

weluladsyuuiendanuliii e wismdnudemamloadauasndunauny
msldmdsnu nansenusedwinden MﬁﬂmiﬁugmuazﬂizmumiLLUaﬂWéJNm UsgansNInUeg
mMswdamdany wmaluladlasnszuuliihanuma  wiesdnsnaluihanua nsinureusdes
Audalwihainns gunsalfvasaumdanuilflussuundsnumaunu nsideudelsaluding fusyuy
Tnfwaznismuay

Electrical power supply technology: capabilities, energy resources, fossil and
renewable energy, energy consumption, environmental impact; energy conversion: physical
fundamentals, processes, and efficiencies; three-phase AC drives technology: three-phase
machines, operating performance of synchronous generator; storage devices used in
alternative energy systems; electrical grid connection and controls between power plants

and power

303522 N13pBNRUULAT0IINsNalTN 3(2-2-5)

Electrical Machine Design

nseenuuuALNLWivENINAd v uATesdnsna Wy nsimwandlarnuduiusues
summt,azﬂﬁ'mﬁumm%ﬁmﬂa AL ULUITANNTITLAZINATATEINITDBNLUUNITNUD Y1 RUZ AL
NATIANNTEONLUULASOITNINARUULIMENASHAZNSAIIAA LW

Electromagnetic design of rotating machines, such as to develop an understanding
of the relationship between dimensions and rating of machines, to introduce the optimal
principles and techniques of winding design, to develop techniques for the design of

permanent magnet machines, and to calculate representative winding reactance

303523 enssuszuulnlalianidn 3(3-0-6)

Photovoltaic Systems Engineering

NANNITNNIUVB LB AIDINAES NI INAUTNYULVRITARUAIDINAEG LUUTIADINIS
ANAAIARSVBUTADNINE HAYDIAIUITHLAUALRAUNNTRBN1TYINNUTDLTAALAIDTINE nALlA
Msmaaiasgean suuuunsideusegunsalluszuulnlaliandn mavszendlinudidnnsedind
masnuszuulnlalianidn

Operating principles of solar cells; characteristic curves of solar cells; mathematical
model of solar cells; effects of irradiance and temperature on solar cells; maximum power
point tracking approaches; configurations of photovoltaic systems; application of power

electronics in photovoltaic systems
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303524 NTIATILNAMENYULVRIRILUAIR LA INTEUANTS 3(3-0-6)

Analysis of DC Power Converter Characteristics

vevneladvesfulasiufidsnszuanss uuudassigiawmn welanisiadeUindaem ns
AnszrdnaundnvainUasiuiansruanse feiduaielouresfiuuasiumiiaenszuans
NanaUALBstInuATHaneuausdluanuragfvesuasiuidansyuansy

DC power converter topologies; state-space models; state-space averaging
technique; small-signal analysis of DC power converters; transfer functions of DC power

converters; transient and steady-state responses of DC power converters

303531 nseenuuuszuuiildlulasiusawes 3(2-2-5)
Microprocessor-Based System Design
n13dnassodululaslusiwagesvesgunsaildanulunaiatuasnssnidauay wuiAaluns

ponuuUgUnInisn Il fuarseNding niditwesuaznsdumedive nslusunsuTuszavsam

MTEAUGEMTUNITAIVAN N5FIEHBLUNTRDNIUUKAL SEUUUTEUIaNAVATEM
Microprocessor simulation of digital logic and real-time devices; design concepts;

device hardware and software configurations; transducers and interfaces; efficient

programming; high level languages for control; design aids and multi-processing system

303532 miaaﬂLLUUN%%L%ﬂmaﬁﬂﬁ%uqq 3(2-2-5)

Advanced Electronic Circuit Design
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Analysis and design of analog integrated circuits; constant current circuits, differential
amplifiers, effects  of non-ideal characteristics of an operational amplifier; linear and
nonlinear applications of operational amplifiers such as active filters, comparators,
multipliers; design of various amplifiers, power supplies and regulators; phase-locked loop;
waveform generator. Computer-Aided Analysis and Design in Electronics Circuits; role of

computers in the design process; tools and techniques

303533 1ANANITAANDUFQYQYIUTUNIUY 3(2-2-5)
Noise Reduction Techniques
noufuaziinUiRvesnismuadygiasuniuiuudoy wedalunsandygyimsuniu wu
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Theory and practice of E.M. noise coupling; Techniques for noise reduction: shielding,
grounding and filtering; measurement of EMI to comply with government regulation; EMI

problems and solutions to switching power supply applications; design of EMI filter

303541 mﬁaaﬂLLUULLazﬁquwﬁIﬂiwwﬁu’uqq 3(2-2-5)
Advanced Network Synthesis and Design
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Positive real and bounded real concepts; synthesis of two-element kind lumped

networks; scattering description; synthesis of RLC impedances; approximation methods for
lumped filters; synthesis of microwave filters; synthesis of switched-capacitor networks;

design techniques for active RC filters modeled on classical structures

303542 Madigulusnsuliiuszuuanasy 3(2-2-5)

Real-Time System Programming
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Introduction to real-time systems; real-time system engineering; reliability;
concurrency and concurrent programming; real-time scheduling; examples in real-time

operating systems; interfacing with real-time hardware; case studies

303543 BlannIolindnauas 3(3-0-6)
Opto-Electronics
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Units and definitions used in the light measurement, wave guide theories, wave
propagation in a wave guide. Light sources; semiconductor sensors for light detection;
noises in the optotelectronic devices; light applications and electronic circuits e.g,

communication system via light wave

303544 BLanNToNNATINITUNNE 3(2-2-5)
Biomedical Electronics
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Specification of biomedical sensors and instrumentation; sensor/transducer
characteristics and mathematical models; effects of the conditioning circuit on biomedical
measurement; noise and errors; theory of positive and negative feedback around amplifier
and frequency limits; signal preconditioning; instrumentation amplifier; A/D conversion; use
of microcontrollers in Bioengineering. Instrumentation for analysis of human blood,;
cardiology and instrumentation; ultrasonic diagnosis; ultrasound and blood flow

measurement; electrode and biosensors/chemosensors

303551 MguiAuANiugIy 3(3-0-6)

Fundamentals of Control Theory
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State-space control with basic properties; state feedback; state observer design; output
feedback; linear quadratic regulator (LQR) control; Kalman filter; linear quadratic Gaussian (LQG)

control; tracking problem and disturbance rejection problem; integral control design

303552 mwﬁmimﬁ'ﬁmmzamﬁqmazmiﬂizqﬂﬁ 3(3-0-6)

Optimization Theory and Its Applications

fugnumguinamasmngauiias mamAungaufigavesiladdunaiefudsusaan
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Fundamentals of optimization theory; multi-variable optimization with/without
constraints; optimization with special tenchniques; applications in signal processing and

control system

303553 NSAIVANATINLUUAGUIATBLAYIATIUEUTEam 3(2-2-5)
Neural Network and Fuzzy Logic Control
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Various structures of artificial neural networks and fuzzy logic systems as well as
special learning mechanisms; fuzzy controller design; applications to classification problem:s,
binary associative memories, self-organizing maps, and nonlinear system modeling and
control; stability, adaptive Neuro-Fuzzy control system, parameter, and structure learning in

Neuro-Fuzzy system

303554 izwmuamwmmzamﬁqm 3(2-2-5)
Optimal Control Systems
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Applications of dynamic programming and the calculus of variations to optimal control
problems; Pontryagin maximum principle, Hamilton-Jacobi theory and its applications; time-
optimal control system design; fuel-optimal control system design; linear system design using

quadratic criteria; computational methods in optimal control systems

303555 NIATUANKUUAINY 3(2-2-5)
Robust Control
nuiszuuidady wdosamaisly wuusiaesvessyuuiidauliudueuisuuy
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Linear system theory; internal stability; modeling of uncertain systems: unstructured and
structured uncertainties; linear fractional transformation (LFT); small gain theorem; bounded real
lemma; robust stability and robust performance; x analysis and synthesis; Riccati equations;

LQR control; H, and Hy, controller design; Ho, loop-shaping design

303561 N1sUszInanadyyIn 3(2-2-5)
Signal Processing
AMANUALAZAITINUNTYYIULAZTEUY nMsiAeRdy g atarseuuludaIuazLas
Ad miilizmamaﬁﬁymﬂmnawiaLﬁaﬂﬁamsuunmﬁmwﬂw
Characterization and classification of signals and systems; signal and system analysis in

time-domain and frequency-domain; continuous-time signal processing by discrete-time system

303562 N15UTEUIANANN 3(2-2-5)
Image Processing
mwﬁmwLLazszUUL%qLé’uaaaﬁmm%qnmuazmmﬁ A5793UVBY muﬁumumw N3
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The theory of image and two-dimensional linear system in time-domain and
frequency-domain; edge detection; image enhancement; image restoration and estimation;

image reconstruction; image compression

303563 AOUTILADIIVIAY 3(2-2-5)
Computer Vision

Y

Uadenugiuvesaeuiine Al wmatialunisvianudilanintasn1sussuiananIn
sefuge nsutsdunn Tassadadeduius Tnssaramasuade msedeulm nsdug ms
YU SYUUNITUBILIAY

The fundamentals of computer vision; techniques for image understanding and high-
level image processig; image segmentation; geometric structures; relational structures;

motion; matching; inference; vision systems; object recognition

303564 N159BNKUUAINTD 3(3-0-6)

Filter Design
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Digital filter structures; techniques of digital filter design; approximation theory;
design of linear and nonlinear discrete-time systems; applications in signal processing and

control system

303565 WAANNIBINdLaySTUULEUA 3(2-2-5)

Mechatronics and Robotics Systems
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Kinematic analysis and coordinate transformation; forces; moments and Euler’s laws;
sensors and actuators; electronic devices and measurements; some fundamentals in image
processing; trajectory interpolation and control; Rigid motion and homogeneous
transformations; forward and inverse kinematics; velocity kinematics; dynamics and control;

nonlinear trajectory control; feedback control; joint controller; motion planning

303566 LvlLan 3(3-0-6)
Wavelets
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Fundamentals of Wavelets; Wavelet filters; discrete Wavelet transform; synthesis and

analysis of Wavelet systems; applications in signal processing and control system
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303567 nuiimsisouiintesing 3(3-0-6)
Machine Learning Theory
yiavosniaFoudiedosding nsduundadu Tasweussamidion drfuisiavaiedulasy
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iashewed maFeusuudlsififaou nsassoulia mamAfivanzasiaauuuindaesioeiian
Types of machine learning; Linear Discriminants; Neural networks: Multi-layer perceptron
and radial basis functions; Support vector machines; Decision trees; Learning in probabilistic: Bayes’

classifier; Unsupervised learning; Dimensionality reduction; Least-square optimization

303571 dayeyiaazseuudaiiugy 1 3(3-0-6)

Stochastic Signals and Systems 1
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Random variables and stochastic processes; probability distribution and probability
density functions; stationary and nonstationary random processes; white and color noises;
analysis of random signals; power spectral density; time and frequency response of linear

systems to random signals using both classical transform

303572 dayeyauuazszuulaiugy 2 3(3-0-6)

Stochastic Signals and Systems 2
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Detection and estimation theory; smoothing theory; Wiener filters; discrete-time
Kalman filters; maximum likelihood method; continuous-time stochastic dynamical systems;
linear stochastic differential equations; stationary Gauss-Markov process; modeling of

stochastic dynamical systems

303573 nouiveadulethuaiay Mo snaLa 3(3-0-6)
Theory of Optical Fibers and Optical Communications
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Ray propagation and impulse response in step index multimode fibers; ray

propagation; dispersion and bandwidth of graded-index multimode fibers; measurements of

optical fibers; light propagation and bandwidth in step-index single mode fibers; graded-
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index single mode fibers; bending and microbending losses in fibers; launching efficiencies in
multimode and single mode fibers; power budget and dispersion budget in fiber systems;

optical fiber components

303574 N1390NLUUTEUUADENS 3(2-2-5)

Communication System Design
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Physical concepts; carrier-to-noise ratio in communication systems; noise processes,
polarization topics, atmospheric propagation, receiver components, antennas, system

calculation, and case studies

303575 9astulasn: nuiuazivaia 3(3-0-6)

Microwave Circuits: Theory and Techniques
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Transmission line theory; the Smith Chart and matching networks; the measurement
and use of scattering parameters; passive component design for microstrip circuits; noise
properties of two-port networks; the characterization and use of microwave transistors and

diodes; microwave subsystems

303576 MIUNINTELARUINg 3(3-0-6)

Radio Wave Propagation
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Antennas located over a flat earth; antennas located over a spherical earth; the field
in the diffraction zone; midpath-obstacle diffraction loss; surface-wave propagation;
ionospheric propagation; microwave and millimeter-wave propagation; scattering by rain;

tropospheric scatter propagation; extremely low to very low frequency propagation

303577 "3‘1/184LLU‘U%JﬂﬁyﬂLL@%ﬂWi%@ﬁﬁﬂ%ﬁW 3(2-2-5)
Cellular Radio and Wireless Communications
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Modern communication systems; cellular mobile communication systems; theory
and design of high capacity wireless communications systems; radio propagation-loss model;
mobile fading channel; modulation and coding in mobile communication systems;

equalization and channel diversity; concepts of Spread Spectrum (SS) Communication

303578 ﬂﬁ?%amsizwt,%uaﬁusf?uqa 3(2-2-5)
Advanced Digital System Communications
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Theory, design, and analysis of modern digital communication systems; representation
of signal in digital form and optimum non-uniform quantization; design and analysis of digital
modulation formats and receivers using signal space techniques; combining error correction
techniques with digital modulation; viterbi algorithm for maximum likelihood sequence

estimation; design and analysis of spread-spectrum communication systems

303580 Vg ufaNTAUNA 3(3-0-6)
Information Theory
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Transmission of information over noisy channels; measures of information and
transmission channel capacity; use of codes to improve the reliability of such transmission;
mathematical theory of information; transmission at rates above channel capacity; linear

codes, error detecting and correcting codes, Hamming codes

303581 Mg ufusimvaniui 3(3-0-6)

Electromagnetic Theory
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Time-varying and time-harmonic electromagnetic fields; electrical properties of matter;

wave equation and its solutions; wave propagation and polarization; reflection and
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transmission; auxiliary vector potentials; electromagnetic theorems and principles; rectangular

cross-section waveguides and cavities; circular cross-section wave guides and cavities

303582 sz deuittulsyneusunsdmsudanssluin 3(3-0-6)
Finite Element Method for Electrical Engineering
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Boundary value problem; electromagnetic problem; variational method; method of
weighted residuals; one-dimensional analysis; two-dimensional analysis; three-dimensional

analysis; eigenvalue problem; vector finite element

303583 seiieudsidasavdrnsunimantuiin 3(2-2-5)
Numerical Methods in Electromagnetics
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Principles of electromagnetic fields; computational methods in electromagnetic; the
finite difference method; variation method; method of weighted residuals; finite element

method; boundary element method

303584 Mg ufnsinAmarn1sUsEenaltany 3(3-0-6)
Queuing Theory and Applications
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System of flows; some important random processes; birth-date queuing systems;

Markovian queuing systems; queuing systems with general serviced distribution; priority queuing

303585 NguyN1TUTHA 3(3-0-6)
Coding Theory
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Use of codes to improve the reliability of transmission over noisy channels; algebraic
structure of codes; includes error detecting and correcting codes; BCH codes, Reed Solomon

codes, and convolutional codes and codes for checking arithmetic operations

303586 15¥a180INF 3(3-0-6)
Antenna Theory
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Fundamental parameters of antennas, radiation integrals and auxiliary potential
function; linear wire antennas; loop antennas; arrays; antenna synthesis and continuous

sources; smart antennas; antenna measurements

303592 seLU8UinITenIINemaniLazinalulag 3(3-0-6)
Research Methodology in Science and Technology
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Research definition, characteristic and goal; type and research process; research problem
determination; variables and hypothesis; data collection; data analysis; proposal and research report
writing; research evaluation; research application; ethics of researchers; and research techniques in science

and technology

303611 waransia3asnaluii 3(2-2-5)

Electrical Machine Dynamics
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Mathematical models of DC; synchronous and induction machines; transient
phenomena analysis in individual machines; effect of self and mutual inductances in AC

machines; applications of numerical and analytical methodologies for electrical machines

303612 MyIATIzALarduaTIziLuUIassiuszuuInlalianidn 3(2-2-5)
Analysis and Model Synthesis for Photovoltaic Systems
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Configurations of photovoltaic systems; electrical characteristic analysis of
photovoltaic system components such as solar array, battery, and power converter in
transient and steady states; development of mathematical models for photovoltaic system

components; computer-based analysis of photovoltaic system components.

303621 1AS9INTUlEUIELATNITINMNUNF Y 3(2-2-5)
Energy Policy and Planning Project
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Andulalasanis nMsamuLazLraIRuYUlATINTT Mog1efne
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Energy planning; policy and economy; government policies; economic analysis;
energy project identification and development; cost concepts; cost-benefit analysis; project

evaluation and decision making; investment and financing energy projects; case studies

303622 35N1TIATISHNENY 3(2-2-5)

Methods for Energy Analysis

nMIaTeinsiivnandauazusensamlunisudn madeuifesdugrdue nsiased
00088 LUUTIABUATHFUALAZNITNYINTAUNAINY WUUTIADINIBATUFANAR NN HUAANFIY
MFNATIEINSIUUUY Sunn-Lovim uuudiassililunisussidunansenuvesnsldndanudil
solasugia Aundey uavden

Productivity and efficiency analysis; performance benchmarking; regression analysis;
econometric models and energy forecast; energy-economy modeling; energy balances;
energy input-output analysis; energy-economy wide impact models, relation between

economic, environment and social

303623 gu)IIAMEINULAZNTUTEENALY 3(2-2-5)

Energy Price Theory and Applications

NUHHUILAA NQUENGR Naunain AuEangurasgUasAsesian Haidunisndnuiag
éfunu SN UNDATALAZNE TIUNAUNY N15TTUTABINEIIUIINTIAMNEIWTADNIS
Ul Asmunuasiaa i fgrefine

Theory of consumer; theory of producer; theory of market; price elasticity of demand,
production and cost functions; pricing of exhaustible and renewable energy resources; energy

resource considerations from energy pricing in their implications; case studies

303631 N1T00NLUVLAZESINTEUUS Y 0uNEL 3(2-2-5)
Mixed Signal System Design and Implementation
n1seonkuukavaiessuudgygiunanlagldgunsaluuulusunsuls Anwilaseadng

an1inenssuvesgunsal 2masnsAan miheamduasmadeudetumheaudt nmsviauves

21ATPENITRANULUULAWA d1UnenITuSEUUNISLAUd Yy 3§miLU§8uﬁﬁy,immam§amﬂu
dyuRInea vin1sasiesruvasilagnsussgndldgunsaiienfdieuuussgnaldnuanizagi

(FPGA ASIC) #3932UUUUNATTI (SoC)

The design and implementation of mixed signal systems using programmable
devices; study of programmable device architecture; arithmetic circuits; memory and
memory interfacing; circuit implementation using JTAG boundary scan; bus system
architecture; analogue to digital conversion methods; implementations of real systems by
using field-programmable gate array (FPGA), applications in specific integrated circuit (ASIC) or
system-on-a-chip (SoC)

303632 BLanvseindniansunnduugs 3(2-2-5)

Advanced Biomedical Electronics
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Theory and design of electronic systems for biomedical instrumentation of
rehabilitation engineering and assistive technology; literature reviews and projects for

biomedical electronics

303641 NMFONLUUNITANIINYUALADNTIADSTIBEBNUUY 3(2-2-5)

Radio-Frequency Circuit Design and CAD

WIFILRD TR summm%aLW@%LLasmsaaﬂLLUU%ﬂﬁsumsJé’iyauﬂmmmﬁgm 1A39918N1T
Jug nsduBuiiwaudiglulasansula uag adu wunmvesatisuasnisldanululassienisdug
LAZNIT9NLUUVOINITVUHYYI8d L@DeTAIMAIsludd wisidlmesnisnszdnnszanauaznisly
ulunisosnuuunaznIANLE@issn NN LEndy 1 N1TITlUTIATUARNNILAD S
aamwma%mmﬁ"?mq

Transistor parameters and its design of amplifiers at high frequency; matching
network; impedance matching with microstrip line and stub; Smith’s chart and its use for
matching networks and design of amplifiers; bias stability; scattering parameters and its use

for oscillator design and stability determining; CAD for radio-frequency circuit design

303642 andnensTunsdomsuUUaYNTITeNITBIENVTOind 3(2-2-5)
Serial Communication Architectures of Electronic Circuits
n1seanwuUIEULaanallialugunsaluulusunsula Anwianndnenssuniseansuuy

aNIUVRNATBENNTRLNG LU 'ﬁzuuﬁamigLaaﬁszw?iamiﬁuﬁmuau%wL5u sTUUNsA0as

wuurduasneluladnsiessiviuadeifinty thauewazeiunedoiwastodovesanitnenssy
mi?ilamit,l,wmgﬂimﬁmauh

Embedded system design in programmable devices; a study of serial
communication architectures of electronic circuits such as universal serial bus (USB);
controller area network (CAN); serial advanced technology attachment (SATA), and modern
communication technology; discussions and presentations for advantages and drawbacks of

the interesting serial communication architectures

303651 WUUTADITZUULASNG B NS 3(2-2-5)
System Identification and Learning Theory
wuuaeudududmussuuiiivdsuasazlasuUamuan Msussnasmnsfives

mizjl,%l,l,azﬂmméjaﬂﬁ’u miml,wmﬁ’ﬂaaal,wuﬁﬁmsgﬁ ANSLENLUUTIEDINIEIATIASULALNTATIVEBU

LUUYN809 ﬂ?iﬁ’]LLUﬂL“?NLﬁu 6Zailil\lﬁ/\lagﬁlL’JﬂLWE]%LLZ,JGU?E‘i‘LJ maé‘fw?&u%uuuﬁulﬁ ﬂ?iLLﬂQLLEJﬂ“Uﬁ@é]J’JEJLUEJ?‘I 13

Bouduuulidfaou msandwnuld mevnAnfivsnzanfigauuuindsaosiosiian
Linear time-invariant and time-varying systems models; parameter estimation

methods; convergence and consistency; recursive identification methods; model structure

selection and model validation; linear discriminants; support vector machines; decision trees;

Bayes’ classifier; unsupervised learning; dimensionality reduction; least-square optimization
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303652 MIPRUANMIEILSLUUILE 3(2-2-5)

lterative Learning Control

miqummﬂ%‘auimmu%mizmwﬁﬁm%’umzmumswa"ﬁm msaamwuﬁmmsauﬁqm
‘maé’mmmLlfﬁaLm'ﬁ'qa’m%’umimmumsﬁauilwmwgwL%«ﬁué’ué’uﬁwﬁq N15BATIEANITAIVAY
nst3susiunidadududuiiaiu nsmuaunsFeuiuvuinsiiadunaylddadudmiy
syUUNATRLUURANYEY I U LAz dI00n LLmN'mﬂﬁmmmmzﬁ'euiuvmu%ﬂﬂizLﬂ‘wlaj
34 Wlulndneeunefiauduesnismuaunadouiuuuiug: MssonuuuNInUANNITSoudluY
NEmMTILUUTResiUAuL AU TIug wess T iuuey

D-type Iterative Learning Control (ILC) for dynamic process; robust optimal design for
the first order linear-type ILC; analysis of higher order linear-type ILC; linear and nonlinear
ILC design for multiple-input and multiple-output (MIMO) dynamic systems; nonlinear-type
ILC scheme; monotonic convergence of ILC; ILC design for iteration-varying model of

uncertain system

303653 seuulilBaduiaznisauaueuulsumle 3(2-2-5)

Nonlinear Systems and Adaptive Control

LLuvﬁws‘vU‘UhjL%«é*uw%fammauﬁ’aﬁumu MAesEisEuUE MeTgRetsamit
LaﬂaimWLLuuamwuaWLLa LaaaimWLLU‘ULm 290 wqwammmmw%u nMsATgiszuuloundu
ineusvasluian mwgamwmwmmaﬂ ‘WuﬁmmmmLimﬂmmmauwuﬁ syl dudadunie
nstounauvaniuy mimuamu‘uﬂumeummﬁmmﬁmﬂmm ﬂ?i@@ﬂLLUUG}'}ﬂQUF’]‘NLL‘U‘UVLlIL‘U\iLﬂu
MsAIUALLUUYUMILEY MImuuLuUUTuRldfiondenisdiassguuuudeds msnunus
wewuudsuialauasnisussyndlda

Introduction to nonlinear systems with fundamental properties; phase plane analysis;
stability analysis: Lyapunov stability and input-output stability; perturbation theory; analysis of
feedback systems; Popov criterion; small gain theorem; basics of differential geometry;
feedback linearization; geometric nonlinear control; nonlinear controller design; self-turning

control; model-reference adaptive control; adaptive predictive control with its applications

303661 NSrUIUNNTEY 3(2-2-5)

Ramdom Processes
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An introduction to the concepts of random variables; functions of random variables
and random processes; study of the spectra properties of random processes and of the
response of linear systems to random inputs; introduction to linear mean square estimation;

applications in signal processing and control system
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303662 N 6fN1TUTEUIULAZNIATINTU 3(2-2-5)

Detection and Estimation Theory

ﬁug’mmsﬂszmmuazmsmm%’ué@m’]m msﬁmumﬂ'ﬂmmmﬁauﬁ’uqaqm MW AN
Wnazlunaedid Jyndesduazdygyin lassasnseasnsasmawiy  n1suszgnaldauluszuy
AIUANKAYNITUTEUIANA Y0

Fundamentals of signal detection and estimation; formulation of maximum
likelihood; multidimensional probability theory, signal and noise problems; Kalman filter

structure; applications in signal processing and control system

303671 n1sdnaesgunuuLaznsUsTInaEUAnIY 3(2-2-5)

Spectral Estimation and Modeling

miﬂiymaLLaumaaaammmammlmaLuawmam aUNIY GU@QL’Ja’WﬁlI aﬂﬂU‘UBQ’d%ﬁM‘W‘Hﬁ
LﬂEJ’JLLaUIGU’J LLﬂuﬂ’ﬁﬂ’]L‘UWU@x‘iﬁ’]ﬂ‘Umaﬁu NNINIBIVDN mmmm G]’Jﬂi@ﬂLLUUL’JEJ‘L!L‘L!EJi FINTOAULUU
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Processing and modeling of random discrete-time signals; random time series,
autocorrelation and crosscorrelation sequences and their generation; filtering of random
sequences; Wiener filters; matched filters; modeling assumption errors; one-step predictors;

rational modeling of random sequences; parametric and non- parametric spectral estimation

303672 N9ILATIZVLAZODNLUUTZUULIAS 3(2-2-5)

Radar System Analysis and Design

‘quwﬁLLazmﬂ‘ffdmmmizuuLimﬂumimi’m% AR LLazizqﬁﬁLmﬂwaﬂLﬂmma 19
Jnsvoruazaandy nsusaad nseendiusdwuazaiserniaildlussuuisnis

Theory and practice of radar systems used for detection, tracking, and location of
targets; measurement of range and velocity; pulse compression; design of radar transmitters,

receivers, and antennas

303673 ﬂ’ﬁg@ﬁ’]iLLUUﬂigmUﬁmmﬁmiuL%ﬁﬂﬁﬂma 3(2-2-5)
Spread Spectrum Communications
Anwianisnsvanedyanaludnuiuuulasedinuduazuuurinudseutls msi

Falaslud nstestunissuniu anuasfulunisesadudyain swaildlunisnszaedyyia

Tudsruiuaznisadesia Ussansanuedssuu Msuuusn nsdnfuuurateniwdanisuus

AT nsuszndldsruudmsuelunsdeasuuusas
Study of direct sequence and frequency hopping methods; synchronization; resistance

to jamming; low probability of detection; spreading codes and their generation; system

performance; rake receivers; code division multiple access (CDMA); cellular CDMA applications

303681 LASDUIYNIILE 3(2-2-5)
Optical Networks
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Introduction to optical networks; propagation of signal in optical fiber; components;
generation of optical networks; broadcast and select network; wavelength routing; photonic

switching; wavelength converter; single hop and multi hop networks

303682 suideuiatulssneusunzdmSuudimdnlin 3(2-2-5)

Finite Element Method for Electromagnetics

wannsuUsudmsundmaniaiy Jgmanaizas FuUszneususzuuunnnes Heuly
vouingandu suleuTiduiinfatulszneureuinduns nanseateilidduaisasasiulszney
Sunz nMslnsitulszneusunylulanming

Variational principles for electromagnetic; eigenvalue problems; vector finite
elements; absorbing boundary conditions; finite element-boundary integral methods; finite

elements and eigenfunction expansion; finite element analysis in the time domain

303683 N15ATITILALNITODNWUUEAIBINA 3(2-2-5)
Antenna Analysis and Design
aunsuiinda safeuitluwud areerniauuuaiuAdeud aiee1niaLauniIe aneene
UnUes geonALuUlNlaTansU @eenFALUURIEYYIaY N1SeRNWUVAIE8INTA
Integral equations; moment method; traveling wave antennas; broadband antennas;

horn antennas; microstrip antennas; reflector antennas; antenna design

303690 Wadefivewmaimnssulnihtugs 3(2-2-5)
Special Topics in Advanced Electrical Engineering
AnwvuazeAuseidenianuiuaisaenadestuanudrmimianalulagaudiy

Aennssuluin
Study and discuss topics that are up to date with technological advances in electrical

engineering

303691 duuun 1 1(0-2-1)
Seminar 1
NMSENAUATY N159IU NITARIATIZN LAaZNNTULEUONANUITY USBUNAIUNIIZINITNN
%aﬂﬁmiﬂ/\lﬂﬂﬁﬁwé’aagjhmmauia
Practice how to search, read, analytical thinking and give oral presentation of

research or article of current interest in electrical engineering

303692 @uNUT 2 1(0-2-1)

Seminar 2
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Presentation and discussion the interesting research in the theoretical or applied

electrical engineering

303693 w3 1(0-2-1)
Seminar 3
nsihiaueuazeuTelfgfunasAdsmaimnssilniludegdulasuenaiuaiurivi

uansinafuly dwsuduiuimianisyininensinus
Presentation and discussion of current research in different fields of electrical

engineering for being the direction in doing the dissertation

303694 duuu 4 1(0-2-1)
Seminar 4
MsENPgUbazLEualTeTIFInssulndin

Practice how to write and present the research in electrical engineering

303695 INeUNUS 1 wuU 2.1 6 NUIBNA
Dissertation 1, Type 2.1

=

n1sAuAteyaidslugiuteyaieg nssiusiuanuinuguauiawiseluiden
auls nMsAumLuIIMazTaUUATeNATY Msfinnsanaudullldvesnsvhauideaindeyad

D.

I¢auduan agunansduniuasdaviinenuauinmiveshdefiaulaauereeiasdiuinm
Literature review in different databases, compilation of fundamental knowledge of

the research of interest, exploration to allocate research guidelines and framework,

consideration of possibility of research due to collected information, summary report of the

literature search and progress report of the interested topics to present to the advisor

303696 INYTINUS 2 LUy 2.1 6 RN
Dissertation 2, Type 2.1
miiwiam%’azﬂmﬁmam NIMINUATBULYALALIUININITHIITY  AFI189UETUNANTS
AUATY LasN1sTBTILANAITTeIn s ANednusRee1a s RUs Y
Compilation of further information, allocation of framework and guideline of research,

summary report of research and dissertation progress report to present to the advisor

303697 IeHnuS 3 Wuu 2.1 6 Wieni

Dissertation 3, Type 2.1

msé?qamﬁgmﬁuaqmu'i%’a M3t LiunTITenuLuIMg wazveuadifuualy msiaue
1A59519N15YINYITNUS N1991891U8FTUNANITAUATILATNITIIHNUAMUAINLIVDINTITNY
Inendinussoaanseiiuinum

Establishing research assumption, conducting of research due to allocated guideline
and framework, dissertation proposal, summary report of research and dissertation progress

report to present to the advisor
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303698 INeINUS 4 wuU 2.1 9 mihein
Dissertation 4, Type 2.1
MMInTIIdeUNITeLarM T Ts AN TITEe S un TR s ATy sanTivinng

FEIUPIANTOTEIUUIUNINIA  N15UTUUT LLazLLfyﬂsuwamﬁﬁamummLﬁumaﬂﬁﬁmmmmwwmd

MITENUaTUNANIIAUAILaE I BLRAYEIN T AN dnuS e U N
Review of research, writing of research for publication on national or international

journal, improvement and modification of research results due to expert opinions, summary

report of research and dissertation progress report to present to the advisor

303699 INYIUNUS 5 LUy 2.1 9 e
Dissertation 5, Type 2.1
N5 dsuIngridnusaduanysal nsaeuinendnusiiuwazdnfinriiduguiauine1inus
L@ UMNRINYINY
Writing of complete dissertation, passed dissertation defense and published

dissertation book submitted to the graduate school

303791 NEUNWUS 1 LUy 2.2 6 e
Dissertation 1, Type 2.2
n1sAruadveyauidelugiuteyasiieg msi’miwmmifﬁugm wazauAdeluided
auls uwaznsihauessnuauiMivensiiendnusiennssiuinw
Literature review in various databases, compilation of fundamental knowledge and

research articles on topics of interest and progress report to present to the advisor

303792 NYITANUS 2 WU 2.2 6 NUBAR

Dissertation 2, Type 2.2

miiws’mﬂ'a%mﬁmam N1SANVUATDULYA WAZLUINIINITYINITY WazN1THANTUIAINY
Gululdvesnisvinideaindeyaiidudum nssmsenuagunanisduedt ieliiAansdsauufisu
LasMsTIBUAINAIRTTeInsiTIe dnusaoanassiiuinw

Compilation of further information, allocation of research framework and guidelines,
consideration of possibility of research due to complied information, summary report of

research and progress report to present to the advisor

303793 NLIUNUS 3 LUU 2.2 9 Mefin
Dissertation 3, Type 2.2
ﬂﬁéﬁy’qauuagmmawu%’a M3AuNTITemuLLIM uagvaulnivualiuagnig
S18UANUATINTTeIN SN dnussee1anssiiugnw
Establishing research hypotheses, conducting research within allocated guidelines and

framework, summary report of research and dissertation progress report to present to the advisor

303794 AneNUnus 4 wuu 2.2 9 UUINA
Dissertation 4, Type 2.2
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ANFAMRUNITITYANULLINIG LAZVDUANAIAUALY N15LEUBLATISINISVINGITNUS LAy
A155189UANUNINUNIVBINTHNINYTNUGHBEN1 IR UT NN
Conducting research within allocated suidelines and framework; diserttation proposal,

summary report of research and dissertation progress report to present to the advisor

303795 ANIUNUS 5 LUU 2.2 9 menn

Dissertation 5, Type 2.2

N13R5I9aeUUITY NMBsuraunTITefiesun1sRasaAfuiluasaisivnis
spiuTAvie sERULMNNA MIUTuU wasudlnam idenuaaiiureaidsmgianizig
LLazmsawamumasuaqmsﬁﬁwmﬁwuﬁ‘ﬁiammiéﬁﬁﬂm

Review of research, writing research articles for publication in national or
international journal, improvement and modification of research due to expert opinions,

report of dissertation results to present to the advisor

303796 INYIINUS 6 WUU 2.2 9 e
Dissertation 6, Type 2.2
nsdewinenfinusatuanysal nisaeuinerfdnusiiunazdafinriiduguianine1inug
LauaR UMM INYINY
Writing of complete dissertation, passed dissertation defense and published

dissertation book submitted to the graduate school
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