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VANgATIMINTTUANERTUMUNAN d1v1ivienssulndi

3.1 Niangns

3.1.1 IuIUNUILANTIUNFRANANEAT LAl

WK N BUU N 1 31Undiein siunaeanangns Lidesndn 36 viefn
WK N WUU N 2 31umtheiin sunaeavdngns lideundn 36 wiigin

3.1.2 lassadravdngns

LNl As. nangnsuTuUse
é"l:u srens W.A.2558 W.A. 2565
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3.1.3 5997391
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AINYITNUS 2 WeU A LUU N 1

Thesis 2, Type A 1

ANYITNUS 3 WeU A LUU N 1

Thesis 3, Type A 1

ING1TNUS 4 iU N U N 1
Thesis 4, Type A 1

(2) s1e3vvsauldtundaenna

303591
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Seminar

= acda o a 6 a
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9 UUIYAR
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9 UUILAA
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Research Methodology in Science and

Technology
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303515 msnAnvzalianiazn1sUszendluliin 3(2-2-5)
QUGN

Optimization and Its Applications in Power

Systems

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

303517 NI9INMNULASLATEEANER3NIe LT 3(3-0-6)
Electricity Economics and Planning

303518  L@nwsnnuaznainvesszuulwiiigs 3(3-0-6)
Power System Dynamics and Stability

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

303520  MISHAUNSITY 3(3-0-6)
Energy Storage

303521 wmiuiaﬁwé’qmu%u’uqa 3(3-0-6)
Advanced Energy Technology

303522 mMseenuuUAIasdnsnalii 3(2-2-5)
Electrical Machine Design

303523  Aennssuszuulnlalianidn 3(3-0-6)

Photovoltaic Systems Engineering
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303528
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NFIATIERAMEN YR VRIRILUaIR UMY
NITUANTY

Analysis of DC Power Converter
Characteristics
wAlLlagNIFIANITNENY

Energy Management Technology
WdoRAndmn sl Aas

Special Topics in Electrical Power
Engineering

wasuazeeadslng dusuimnssulii
Modern Green Energy for Electrical

Engineering

(2) nayAwdiannsalinduazsruuauainailada

303531

303532

303533

303534

303543

303544

303548

nseenuwuuszuuTildlalasluswaes
Microprocessor-Based System Design
mi’e]@ﬂLLUU’N%@Lﬁﬂﬂiaﬁﬂé%u@ﬂ
Advanced Electronic Circuit Design
wAlANISAANDUA Y QIUTUNIU

Noise Reduction Techniques
BuwmesiirvasasIn

Internet of Things

dannselindiTauas

Opto-Electronics
diannselinddinisunng

Biomedical Electronics
Widefiaundidnnseinduazsyuvauoina
tlagin

Special Topics in Electronics and
Embedded Systems

(3) NGNITLUUAIUANKALNITUTEUIANAT YY1

303551

303552

303561

nguimuauiugiu

Fundamentals of Control Theory
nuimMImMAINzaNTigauazTUTZENG
Optimization Theory and Its Applications
nsUTEINaNady I

Signal Processing

3(3-0-6)

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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)
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303562  MSUSEUIANANTN 3(2-2-5)
Image Processing

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

303564  N199BNLUUAINTDY 3(3-0-6)
Filter Design

303565 AR MIelinduarsEuuueud 3(2-2-5)
Mechatronics and Robotics Systems

303566  LINLAR 3(2-2-5)
Wavelets

303567 nquinsiousiniesding 3(3-0-6)
Machine Learning Theory

303568 viugudladouiisgaamngay 3(2-2-5)
Industrial Mobile Robots

303569  WnUeiikAuNesTUUAIUANLAYNITUTELIANE 3(3-0-6)
GRTRTRNY!

Special Topics in Control System
Engineering and Signal Processing

303570 szuudeyaadivlval dwiudmnssuliin 3(2-2-5)
Modern Data System for Electrical

Engineering

(@) nguArAranssuluiidoans

303571 dysauazseuulaiiugy 3(3-0-6)
Stochastic Signals and Systems

303573 wuletduaswaznisussenalday 3(3-0-6)
Fiber Optic and Applications

303574 N15BRNLUUSTUUARANT 3(2-2-5)
Communication System Design

303575 wgudlulasian 3(3-0-6)
Microwave Theory

303576 MIUNENIEANEAAWINY 3(3-0-6)
Radio Wave Propagation

303577 "31/]84LLU‘U%Jﬂﬁy\‘iLLazmiﬁaﬁWﬂ%’ﬁw 3(2-2-5)
Cellular Radio and Wireless
Communications

303578 ﬂ’]i?iamiizum%umrﬂguqq 3(2-2-5)

Advanced Digital System Communications
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303580 QU ANTAUNA 3(3-0-6)
Information Theory

303581  wguwlmantnii 3(3-0-6)
Electromagnetic Theory

303582 suifeuditulsznousunzdnsy 3(3-0-6)
Aenssulnin
Finite Element Method for Electrical
Engineering

303585  vguNISUIHA 3(3-0-6)
Coding Theory

303586 VU EERINA 3(3-0-6)
Antenna Theory

303589  thiefimwmdmnssuluihdeans 3(3-0-6)
Special Topics in Communication
Engineering

(3) INeruNWUS U 12 RUwHA

303593  ANYITANUS 1 LKW N WUU N 2 3 UUBAA
Thesis 1, Type A 2

303594  ANYITANUS 2 LKW N WUU N 2 3 UU8AA
Thesis 2, Type A 2

303595  ANYIUNUS 3 WU N WUU A 2 6 KUBAR
Thesis 3, Type A 2

(4) srerrvsaulsitundaeia U 4 KW

303591  duuun 1(0-2-1)
Seminar

303592  suilguditidemainenmansuazinalulad 3(3-0-6)

Research Methodology in Science and

Technology
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3.1.4 WHUMSANBIMANEATIAINTTUAEATUNIUMIIA 1w dAanTsulvn
3.1.4.1 UNY N WUU N 1

Ui 1
2MANTSANEIAY
v a o - wienn
TUEIYN Y931 o java s
(N eq-UnUuA-ANYINIWAULDY)

303591  dunwn (lituniaein) 1(0-2-1)

Seminar (Non-credit)
303592  sulguinivumainemansuazinalulad 3(3-0-6)

(aiduniein)

Research Methodology in Science and
Technology (Non-credit)

303596  IWNITNUS 1 KU A WUU N 1 9 nein
Thesis 1, Type A 1

594 9 w28nn
1
=
n1ANTsANEIUaY

v o o - “nuenn

SHEIY JIU “ o s w
(N ef-UUA-ANEINIWAULDI)
303597  ANGIRNUS 2 WHU N wUU N 1 9 UUIYAR

Thesis 2, Type A 1
59 9 wiwnn
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I 2
AANISANYIAY
o “i28nn
PIU a e s v
(N ef-UUA-ANEINIBAULDI)
ANYIUNUS 3 WU A WUU N 1 9 UUIBAM
Thesis 3, Type A 1
594 9 wu28nn
I 2
A1ANsAnYIUane
o a “i2enn
AU a e sy
(N ef)-UUA-ANINIWAULDI)
ANGITNUS 4 WaU N LUU N 1 9 UUIBAM

Thesis 4, Type A 1
593 9 w28nn
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3.1.4 WHUNSANYINANGATIAINTTUAERTUNITMAN d1913¥13AInTsulvin
3.1.4.2 WNU N WUU N 2

Ui 1
AANSANENAY
v a 4 a wiene
SNEIYN YBAY a java s v
(N ef-UUA-ANEINIBAULDI)
303502  AmAEnsdnsuNsUTENI 3(3-0-6)
Mathematics for Approximation
303592  sulguinivemainemansuazinalulad 3(3-0-6)
(aiduniein)
Research Methodology in Science and
Technology (Non-credit)
303xxx  AYABN 3(x-x-x)
Elective Course
303xxx  AYUABN 3(x-x-x)
Elective Course
303xxx  3YLA8N 3(x-x-x)
Elective Course
593 12 wiawia
U 1
aAn1sAnwIUae
o o - wuenn
SNEIY FDAYN a4 javas v
(N ef)-UsUA-ANINIWAULDI)
303xxx  Auaen 3(x-x-X)
Elective Course
303xxx  ATADN 3(x-x-x)
Elective Course
303xxx  ATADN 3(x-x-x)
Elective Course
303591  dunwn (laduniaeia) 1(0-2-1)
Seminar (Non-credit)
303593  ANYIUNUS 1 WNU N LWUU N 2 3 NUBAA

Thesis 1, Type A 2
574 12 waenn
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U 2
AANISANYIAU
. - d - AUWNAN
SREIV FDIV1 “ mom
(N ef-UUA-ANEINIBAULDI)
303xxx  3UABN 3(X-X-X)

Elective Course
303594  ANYIRWUS 2 WHU N WUV N 2 3 UUIBNA
Thesis 2, Type A 2

593 6 kU28nn
U 2
=
A1An1sAneIUansy
o o d - 8nn
SV AU a awm v
(Nouf-UHUR-Anwsienuies)
303595  INUWUS 3 LAY N LUV N 2 6 NUIYAR

Thesis 3, Type A 2
594 6 RUWNA
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3.1.5 ANA5UYS182%1
303502 AMAAEASEIMSUNISUSTU 3(3-0-6)

Mathematics for Approximation
qun1sLseyRusady aunINotUALAEN1TNAARUNITELYT NuunIng uaz
fyadndaudu uupihmslinnesidaiauuasisiulseneudung wasnsUssgndldouly
WAINTIY
Ordinary differential equations (ODEs); matrix theory and linear algebra; systems
of ODEs; introduction to numerical analysis and finite- element method; applications in

engineering

303511 MsUfuRnisuazaruanszuulniifgg 3(2-2-5)

Power System Operation and Control

mMsleTginisivavesiiddludin msdelnasmundniasugaans msdanisszuy
Hanfaelliegrwmugay n153nassmaenIsudatiin n1srIuANNISHENSAIULH N3
ﬂiU@mIMam—mmﬁ NSATUALLTINY ausfupselndin n1sUsEINAEaUE NANSENUTRY
Tsslwihmdanunyuidewionisujuinisuazavaussuuliinmgs nsveasadoulusunsy
ABNTILIDSUAYNTTNADINTURNYIA 9

Power flow analysis; economic load dispatch; optimal power dispatch; Unit
commitment; automatic generation controls; load-frequency control; voltage control;
power system security; state estimation; impacts of renewable energy power plant on
power system operation and control; computer laboratory session on use of application

software and sample study

303512 nquiiadasdnsnalui 3(3-0-6)

Theory of Electrical Machines

AoNwmANwes whaes Wandudmdniieindos warnthesng q 2aswdmdniniiuag
nadouwuas N1SLUaIAUNGIIU ﬁugmﬁmm%ﬁmﬂaivﬂﬂﬂ N1SILASIERLAT DALY
sUnuuTasmsadnaansveaniosinsnalulfiinsruansataznisnsiaasuaniiziaung
nifouwladlnihvinunainauma w3ssdnsaunsanuna wissdnandenhaua voimes
wlaien anzdansuueiesinsnalyiin

Complexor, phasor, flux linkage, and units; electromagnetic circuits and
transformers; energy conversion; 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 electric machines
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303513 53UUN1ISHUAIRUNAINIU 3(3-0-6)

Energy Conversion Systems

fugiuresszuumauUasiundanu welulafuazmaianiseuauiuUasiumds
wUUAN9 9 taun fseenseuawuulalonlaguuaIuAIIE AIATUANKSIRUNTELAAGY 3993
oUlUasnIzuanTs dueimes nslyfmudasdumasluanunis q laun szuvatglndises
FEUUANLAINTEUANTILTIAUEY N15VALYEMSTLaninuuvaia wazsvuundnlningasu
NUREY

Introduction to energy conversion systems, circuit topologies and control
techniques of power converters such as diode and phase- controlled rectifiers; AC
voltage controllers; DC choppers and inverters; power converter applications such as
uninterruptible power supplies, HVDC transmission systems, static VAR compensation,

and renewable energy systems

303515 MsvAmanzauigauaznisuszgndluluinings 3(2-2-5)

Optimization and Its Applications in Power Systems

YoutIsuarnannsvesnadamAfnzauiigadmiussuuliinids nsauay
syuulviAauUaase nsundamnisinelnaned 1 mnzaNaematALUUAIN 9 N3
dpassidmanegiavangan nsussyndlaauseivgdmsussuulniihmas nieaudunis
naaandeulusunsuasuianasdinsumalia nsuiAvNIEaNLaEn1sUTEEN ALY
Jayauszavglussuulviniduaznisiiassnsdfnuisig 9

Realm and concepts of optimization techniques for power systems; real time
control of power systems; optimal power flow problem and its solution technics;
optimal unit commitment; Al applications; computer laboratory session on use of

application software and sample study

303516 wialulaglufusegedugs 3(3-0-6)

Advanced High Voltage Technology

Qmamﬁﬁsummﬂﬂ@Lﬁﬂﬂ/l'%ﬂLLazLmemﬁﬂﬁugméummwﬁm‘:‘%uﬁu%aﬂazmam mslooslu
s susnAT UL NMITULUUR 3 BN VIAGBINTTULUUAAS NSUSEAa1983M3
WInad N1sUSuusisgUnsal aunsalawiuwasn1sUsegnd nsasiuasaussausvesgunsnl
1WWWLLSQQQ ﬂ'ﬁLﬁUU‘szQLLazm‘ﬁﬂmmgﬁyLﬁmaﬂi@SLﬁﬂ‘vﬁﬂ NNFDBNWUUKALNITINEIVDITEUY
v usags

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 N192MRULALATYAERTNI9 NN 3(3-0-6)

Electricity Economics and Planning

N3 UAIGINITHER agmuaqmqmﬁﬁuuazmqLﬁiwgmam% pnanlnin uay
wialulagvesszuulnin Aruassnslaluin asneinsalaufesnslalui Avsaeunulu
mﬂmim?mVLW‘ﬂ’]LLazmiUSsmmﬁunu NISHARN NTINUNUNITAINY nsAnsA i ng
Samseumslaliih wevemsdnnseundea uasansEnumaiaL

Electricity capacity planning; financial and economic perspectives, electricity
market and technologies in power systems; electricity demand; electricity demand
forecasting; generation planning and production costing; investment planning; electricity
pricing; demand- side management and energy management policy and their
implications

303518 LERYSNINLAZTNAINVDITUU IHNIAAS 3(3-0-6)

Power System Dynamics and Stability

Moy waznsdwuniuuasmslaudavetesausenaunig o Tussuuluinmas
mﬁmiwﬁmﬁmmwLLUU%'ij myasgiatesnmluanedyaravuindn 3snsuile
wazUsulse feuauaiesninssuulniiigs nsundslussuuladhiigs nsimsey
WEREININVBILTIAUY TPUVALEINTERANTILTIAUAY NanTeruvadlssbiimdsnumyuidouse
whgsnmeesszuulnimgs msldlusunsurouimestislun e iiadsnnue sy
Tumngs

Definitions and classifications; dynamic modeling of various power system
components; transient stability analysis; small signal stability analysis; method of
improvement; power system stabilizers; power system oscillations; voltage stability; high
voltage direct current transmission system; impacts of renewable energy power plant

on power system stability; computer-aided power system stability analysis

303519 AauAWln#Hn 3(3-0-6)

Power Quality

Ussinnvosanunmlilihuazanesgiuiifendes mslnsesitiymeaninussiulwi
wazarsueing fudiAsidostunmuaimlnin msuiuugsnmuamlninluszuulnfihigs
nsiauaznisussiiugaun i nansenuvesssuundaliihuuunseuazeueudlng
senunmliin nsldlusunsureniamesiiiensianenazuitymaunimlniiaging q
Tusguulnlfaringa

Power quality definitions and standards; voltage quality analysis; Harmonics
analysis; Power quality indices; power quality improvements; power quality
measurement and assessment; Impacts of distributed generation and electric vehicle on

power quality; computer aided power quality analysis
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303520 NITHAUNAIIU 3(3-0-6)

Energy Storage

syUUNMsfiundaey Ussianvesssuumsiiundsnuiauueiliin uaziedesna
i soaauuudu q Sehdaiaun mevszgndliszuunafundsnuiuszuulasemng uag
wuubdsadfulassngliiiigds mudedelduesszuy ssuumsfiundanueuinlngly
syuuudmsnisidlninegnasiussansnmlneszuudadanunan

Energy storage system, type of energy storage system involving electrochemical,
mechanical and emerging options, applications of energy storage on power system both
on and off grid, electrical reliability of energy storage system, large-scale energy storage

system in smart grid

303521 wATulaBnasudugs 3(3-0-6)

Advanced Energy Technology

welulafszuudrendarulndy fream wamdnudomdloadawarnd ey
nawny NN 19U nansEnudedwindo Mﬁﬂﬂ’]i‘ﬁugﬁ'LlLLazﬂ‘B‘SUQUﬂ’]ﬁLLUaQWﬁNWU
Usgansamuaanisulamdsnuy maluladlasussuullihaumariodnsnalufinaula
Uszansamnisvihauveaaiesdudalii gunsalifvavaundanuildluszuundsay
nauny nadeusielsslniihe fussuulasaneliilasund saudansdeudessuundnldia
#1199 wagnsmuavtuszuululasnia

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 generator; storage devices used in
alternative energy systems; electrical grid connection and controls between power

plants and power systems including microgrid operation

303522 N1598NUUULASBININAlNTHA 3(2-2-5)

Electrical Machine Design

n1seenuuUaLINLlMan T dmSueIesdnsna 1w n1sWauiaudila
AuduTusveuIALaritaveuA3osdnsna nsuuziMdnn1suazIMATATEINITONLUY
AMIRUBEIALNZEY WATANITOBNLUUIASININALUURIIMEAN OIS WaZNISAILIIAAIY
witleath

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
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303523 JAnssuszuuInlalaandn 3(3-0-6)

Photovoltaic Systems Engineering

VANNNTTINNUTDLLATUARITNE NTIMANTNBULVDLIATULEAIDITINY UWUUTIRDIN
adlnmansveaadending nadian1smgaiidagean suuuunsBeusoszuulnlalaanidn
waluladaeunesinesmdsluszuulnlalanidn nsussiiudneninidsindiiiindnldan
szuulillalaamdn msidendanuiiiassszuulnlalianidn niseenuuuuazinseszuulnle
1an18n MATIwRANANATtUN T

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;
power converter technologies for photovoltaic systems; photovoltaic power production
estimation; photovoltaic site selection; photovoltaic system design and installation,

investment analysis

303524 N15ATITVAMEN BTV IMUAIHUAAINTEUENTS 3(3-0-6)
Analysis of DC Power Converter Characteristics
welulafvosiuvasiuidnszuanss wwudiassUigiianm wellanisiade Usgia

W9 NMTIATIYRd Y IMTUIRENvesnUasluiasnsywanss fenduaneleuresiulasiu

fdsnszuanss nanouausitinsuazkanouauadluanuzegfvesuUaiuMiInssLanss
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

303525 WAlUlagN15AANITNAIIY 3(3-0-6)

Energy Management Technology

NANNITVBINITIANITNAINU NManeNITaySnEnasnululssugnaImnssuway
81A13 TeyaN1INEN JULUUNITIENASIY N15IURUBINaENS nnensaintslondaay
ANTIHUNTITE AT 0IANTNITUSITBIRNIAUNGNL nsaduasasiiedisnisdndule
uinnssuLazMIfaLGdwndyd msumsaiuides

Principles of energy management; Energy conservation law for industrial plants
and buildings; production data; energy usage form; strategic planning; energy usage
forecasting; research planning and energy organization management; decision making

tools; innovation and commercialization development; risk management
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303528 WUaNLAENIIAINTSULINAINNAS 3(3-0-6)

Special Topics in Electrical Power Engineering

seiniazasovaquindednadlaluigtumenuimnssuliifd degnidenn
ngaouluwvumnssulnimas

Topics of current interest in Electric Power Engineering selected by the instructor

in the area of Electrical Power Engineering

303529 wassuazanane v dmsuddaainssuluia 3(3-0-6)

Modern Green Energy for Electrical Engineering

NINBINTNEWWNAUNY NETUUEID1TNS WAL NEsuTae nduh wds
arudould finm wdshiuas lnedufimissemalne undmdanulugiaig msiaun
walulagdwiulduay mavdsusundenunauwny anudululdnanadauaznig
wATEgAans NsUssendldauaudanssulnd

Renewable energy resources: solar energy, wind energy, biomass, hydropower,
geothermal energy, tidal power, with special references to Thailand; development of
technologies for use and conversion of renewable energy; technical and economic

feasibility, application for electrical engineering

303531 n1seanuuuszuuildlulaslusivawes 3(2-2-5)

Microprocessor-Based System Design
nmstaeserfelulasiuswasesvesgunsal Tnulunaiasuazmssnidaay wwiRnly
¢ ¢ ¢ ¢ ¢ sa s a s Aa
N1300ALUY 9UNTL 819ALITUASTONALIT NIIULAIYDILATNITOUNDILNY NSLUSUATUNL
UszdnSnm arwisgiugedmiunmsaiual nistigmdsluniseaniuuiagseuulseaians
naeusn
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



31

303532 miaanmeafai&é‘inmaﬁnéﬁﬁy’uge 3(2-2-5)

Advanced Electronic Circuit Design

fiLﬂi’wﬁLLasaaﬂLLUU’Nﬁ]ﬁ’ngUmu ARINTLRAAIT 2TVEERaRe Navasaulidy
gaueRvateaUlond msldnumaimudaduualiidudaduresosiwendivu 1esnseudndiv
1AIUTIUTEU 1AIAN N1TEBNUUUTDINATVEEAN ysliiEsuasililniE oy 2msa
fergUinesidindyan mwssiuareenwuuiasainnselindlagandereuiiawes unum
YDIPDUNIHDS LUNTTUIUNNTORNLUY Lﬂ%‘lﬁ]ﬂﬂj@LLagmﬂ‘aﬂ

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 walAN15annaudayaIsunIu 3(2-2-5)

Noise Reduction Techniques

wqwﬁLLaz?JmJgjﬁaﬁuaaﬂﬂimuﬁﬁmiy’lmiumuwuangu watlalun1sandyyie
FUNIU LU NITARY NTADAIAULAZAITNTON n5invesdioule mmﬂmﬁﬁ%ﬁgma Ugym
a aa (&Y | | [y Y a
dulauaisunlataylunisussenaiuwnasdnelnuuuadu nsesnuuudiinsaswuudidule

Theory and practice of EM 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

303534 auLWB%LﬁﬁlﬂlaﬂﬁiiWﬁ\‘l 3(2-2-5)

Internet of Things

mseenuuuszutlilasreulnsaaesdmsudumedidavesassnds 2asdugeseng
y ’Nﬂiﬂﬁmﬂuﬁhﬂ 9 ﬂﬁiﬁaaﬂiﬁaga A5 TONAD1995/55 UL IR 5 NIFOONLUULATEINS
TnsenadumeslSanedelulasnoulnsames nsdeulusunsudinisuululasroulnsaiass
ﬂ’]iLﬁ‘ULLa%Ui%M?ﬁ%@%ﬁUUﬂa’l’Jﬁ

Design of microcontroller system for internet of things (loT); sensor circuit;
control circuit; data communication; interconnection between subcircuits and sub-
systems; design and implementation of wireless sensor networks by microcontroller;

microcontroller programming; data storage and analysis on cloud server
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303543 Bidnsalindideuds 3(2-2-5)

Opto-Electronics

sssurAmnuundunas viethaduladidnyin dulothuas auautBnauawosans
Aagtarh Ielendauas fugrumdnnisvanuresases ssuuiawesulafeaisesasisin
AnIduias aunsallvllaliandn nanlsiwdunazuogadu

Wave nature of light; dielectric waveguide; optical fiber; optical properties of
semiconductor; light emitting diode; basic lase operation; gas laser; semiconductor

lasers; photo detector; photovoltaic devices; polarization and modulation

303544 dannsefinddanisunng 3(2-2-5)
Biomedical Electronics
AdnunizianzvesgUnsaiTInTLazIATesF U MIFuNsWITE AaaTRuazsULUY

mqmﬁmmam‘ﬁuaqLﬂ%ﬁ‘uiLL@zqﬂﬂsaiLLUaaﬁmmwm NaNTENUTeINashilihAfienisianig

N1SUINE FYYITUNIULALATRANAIN NGB T0IN1FTUNGULULUINKAZLULAY 58U 9 fd

YeenasisAnaud Heuluiouvesdyayin gunsalvenedyin mMsklasdyaiuguuu

uazdnganduay msdszgndldnuesinamuauruindluimnsm@iiner msielunis

Ansreiladinuyud wiginewaziadesiiofn msitedelngldnaudsiniuigs nsiasns

nslvavadlafinuazadudesnnuias S18iEnnsnuanaIosiuiianininiossudiad
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/chemo sensors

303548 1iatanAun1adiannsatinduazszuvauasnaileda 3(3-0-6)

Special Topics in Electronics and Embedded Systems

seinitazaseunquideiiraulaluiligtumsdidnmseinduassvuuauesnatiei
G'T}ﬂgﬂLﬁaﬂmmﬂ;:Jaauimmm@Lﬁﬂ%iaﬁﬂéuazizuuama&ﬂaﬁqﬁa

This course covers topics of current interest in electronics and embedded

systems selected by the instructor in the area of electronics and embedded systems
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303551 nquiAuauNugL 3(3-0-6)
Fundamentals of Control Theory
mimmﬂuﬂ%gﬁamuzLLaszamﬁ’aﬁugm nstpundusiuUsaniug n1399nLUUY
fdunedaiug nsteunauwiesn ﬂ’]iﬂ’JUﬂMLLU‘ULL’@ﬁﬁ’J@W% fINT89AINTY NIIAIUANLUU
woadId Jaymnmsineuuazdaymnsmdndyannsuniu N150eNKUUNITAIUANLUVUTIUS
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 <V|qwﬁm‘smﬂ'wmmzauﬁqmazn'ﬁﬂﬁzqnﬁ 3(3-0-6)

Optimization Theory and Its Applications

ﬁugmmwﬁmimmmmzauﬁqm nsmALmnzaNiigavosilaitunatedaus
Usanieuluuagfedeulvdifu mavamngauiaamemaiafivary msuszgndldau
lusguumuaukasNTUTEINaNadY I

Fundamentals of optimization theory; multi- variable optimization with/ without
constraints; optimization with special techniques; applications in signal processing and control
system

303561 N15UsTUIANARRYYIM 3(2-2-5)

v

Signal Processing

N153ATIENLALUTENIANATLANTITNARDY FFN1TAIUANNITNARBININLIAIATY N3
AATILVAUNATY N1TOBNKUUAINTEY N1TITYTEUY nsdaedlulamudeiioarlideiies
Ty lumalfiRduwuuniinuimns

The analysis and processing of experimental data; real-time experimental control
methods; spectral analysis; filter design; system identification; simulation in continuous

and discrete-time domains; practical problems with laboratory exercises

303562 N15UsTUIaNanIw 3(2-2-5)

Image Processing

N15FUATI0E1ALNITABUINGAIN @ N1TANTUIUIANIN AITUUIAIUAN N3
UTTUIANANINNTUFIWINE ANFUNUSLAEN1TNTRININTUEY n1sudasnin letnuniw
NMSUTELIARANTNUANEANNAZLE LA miffjﬁum‘wLLazmiamé’igimmiumuiumw mﬁaﬁ%wu
LLazmiLLEJﬂQmﬁﬂwmz nsaanzLiegunIn

Image sampling and quantization; color; point operations; segmentation;
morphological image processing; linear image filtering and correlation; image transforms;
eigen-images; multiresolution image processing; image noise reduction and restoration;

feature extraction and recognition; image registration
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303563 ARUNINDIINAY 3(2-2-5)

Computer Vision

Hadeiiuguvesnenfiunesivial medelunisieudilan muasnnsuszanana
Amsziugs Msudadiunm Tassairadedusiug lassaiamasvnda msiedeuln ns
JUR NFBYLIY STUUNTUBUTIY

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

structures; motion; matching; inference; vision systems; object recognition

303564 N130ONLUUAINTDY 3(3-0-6)
Filter Design
1A598519U9969N 509008 LNALANITOBNLUUAINTDIRTADA NOBYNITUTLUINAT
sruudndusazld@adunandunios nsuszgndldanulussuuauauuagnisuszaiana

o

deyayned
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 LAAMIatinduasszuuviuun 3(2-2-5)

Mechatronics and Robotics Systems

MyARTzsiaamansuaznsudasiidn usdusuduaznguesoosiaes adesiuiuas
1309957950 QUﬂiﬂﬁ%LﬁﬂmaﬁﬂﬁLLazmﬁm ﬂﬂiﬂizuaamaﬁmﬁyﬂmmﬂ/ﬂL‘ﬁaﬂﬁu NNUTEUN
Arlugaendulaes aaludunarnsulaswuuieniug samansuuuludamduazdoundu
@FEANSAUSD NAINLAZNITAIUAL miﬂ’mﬂmLLuaﬁﬁLLuulajL%aLﬁu miﬂ’mﬂmmm’]auﬂﬁu
fheurudiesia n1sNauHUNSIRGRUTIvE U

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
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303566 Lanian 3(2-2-5)

Wavelets

ﬁugmmmﬁm ANTIWVDINITUTEYNA WATHRILINTSVDIINANE FINTRIINER Ha
MIwasN@afnmig N15AATIERRALNNTALATIERSTUUNITIAR N1suUasrian Lniand
nsUszgndldanuluszuunivauwaznsUsEanadyy

Fundamentals of Wavelets; overview of applications and development of
Wavelets, Wavelet filters; discrete Wavelet transform; synthesis and analysis of Wavelet

systems; fast Wavelets transform, applications in signal processing and control system

303567 NunsieuSiesesins 3(3-0-6)

Machine Learning Theory

yiinveanisiiousiaiesing msduunidadu Taswieuszamidion M3udvianane
Funavisiisaudaierdy Swnesannmesuuedu msdeaulawuuduls REIE AV BT PRFY
wazilu niswusiensliadeived nsleuisuvlilifaeu nsandiuiuda A15WIANT
mmzauﬁqmLLUUﬁWé’ﬁamﬁaaﬁq@

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

303568 Vusudlafeulldsgnavnssy 3(2-2-5)

Industrial Mobile Robots

asnveamaluladviuud lassairsveniuoudindoud svuufidnuas vaumans
vosusud anilnenssunismuauvusudiadouil sane3iulunsthmesiusudindeuiing
AYINY NNTBBNUUUIFUNNINTARDUT NSVAUMENAIRAYINY ITEUfUMS MIadsusui
fansraduaziiduiadeu mMadsulusunsuuuszuuufUanissiueud Jyyiussivg
nsUszendlivusudindeuilunugramnsu

Overview of robot technology; Mobile robots structure; Robot coordinate
system and kinematics; Mobile robot control architectures; Mobile robot navigation
algorithms; Path planning; Obstacle avoidance; Localization; Map building; Sensors and
actuators; Robot Operating System programming; Artificial intelligent; Applications of

mobile robots in industry
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303569 HAUaNLABNINTEUUAIUANLAENITUSENIaNAT Y0 3(3-0-6)

v

Special Topics in Control System Engineering and Signal Processing

seiniazaseunquiidefiunaulalutiagiiunisinunguissuuaiuauuagnis
Uszananadyandegnidenmnangaeulunsudimnssussuumunuiay Msussananadnya o

Topics of current interest in Control System Theory and Signal Processing
selected by the instructor in the area of Control System Engineering and Signal

Processing

303570 szuudayasdielual dmsudaanssulnin 3(2-2-5)

Modern Data System for Electrical Engineering

fugruvesnsiesziteyarunivg nslddeyavuelnglugsia msdanmsuas
nsUsERaRatayavunlug; seuy Hadoop; Auvmienieseilevuasdam nsiasien
Toya v tnglumalua nsussendldauamdainssuliih

Fundamentals of Big Data Analysis; Using Big Data in Businesses; Handling and
Processing Big Data; Hadoop Ecosystem; Methodological Challenges and Problems; Big

Data Analysis in Practice, application for electrical engineering

303571 dyaynnuuasszuuidaiiugy 3(3-0-6)

Stochastic Signals and Systems

fuwdsduuazuuiunsiiudgy Heidunisnssateuarannumuiwiuesmuiasdy
WUURY 9 ﬂizmumizjmwumﬁLLazLLUUMMﬁ FYYIUTUNIULUUTNILAZIUUE 113
TATIAFYYIUEN AUMUILUUVRINALTEUNATY HanBUALATIIA AL IIAINATeY
sruuiBaduiiiiiedyanudilasendunisulasiuuaaadn

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
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303573 wiuleiuasuaznisussgnaldanu 3(3-0-6)

Fiber Optic and Applications

Wandvesuas lassadrsvondulouinas vdavondulauinas wislwmesdifey
wWulpduas nsasveuluduloinas nmseenwuutdulodas nswdnadaduloduas fa
westuveduletuas seuudeansiedulotuas widsdilauas fnsadusas nsdeuse
uloiduas nmseonuuuszvuideusetdulodiuas nsitasizvansgaLdssuves
wWulpias msianziluumastedulaiines ssuvvedygiaias nsdafiwangainu
§1IAAULAS aqﬂmai@aLLaﬂuﬁzuumiﬁaaLwaﬂ%ﬂaﬂmaW3ﬂ§uLLaa Tassteduledinas n1g
NAAOULEUlELAIAZIEUY 1A30TONARBUNILAS

Physic of light; fiber optic structure; types of fiber optic; fiber optic parameters;
fiber optic attenuation; fiber optic design; fiber optic manufacturing; fiber dispersion; fiber
optic communications; optical light source; photo detector; fiber connection; fiber optic
link design; calculating system loss in fiber optic; calculating bandwidth in fiber optic;
optical amplifier; wavelength division multiplexing (WDM); WDM components; fiber optic

networks; measurement on fiber optic and system; fiber optic instrument

303574 ﬂﬂiE]E]ﬂLL‘UU‘J#U‘IJﬁIElﬁ’Ii 3(2-2-5)

Communication System Design

WUIAATIIAIUAIEAIN NITATUIUNIDNTIAIUTENTNNAITY Y1 an ke s dyayad
suniuluszuvdeans fasswluisideiiAetu dygrasuniu Tnanlswdu nsuns
N3¥A18HUUTIEINIA gunsalang 9 Tu wSessudyann a1ge1na nsAIuInAsng 9 lu
FTUU WAz NIAANEIAN 9

Physical concepts; carrier- to- noise ratio in communication systems; noise
processes; polarization topics; atmospheric propagation; receiver components;

antennas; system calculation; and case studies

303575 nguflulasian 3(3-0-6)

Microwave Theory

awdsuazvietnay ngufrasdmivszvuvietiady nsulasdufiuauduaznig
wund gunsallulasiavmiadn slomeslulasiv lassadradununazilawmes ngufves
drulsznaumassuunLufn

Transmission lines and waveguides; circuit theory for waveguiding systems;
impedance transformation and matching; passive microwave devices; microwave

resonators; periodic structures and filters; theory of ferrimagnetic components
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303576 N1suWInzANEAAUINY 3(3-0-6)

Radio Wave Propagation

HANTENUVDILANLUUITIUADAUIN NANTENUVDILANLUUNTINANADELIN dululuLe
TLABLUY mmqagL?ﬂ&mmgmwumm?qﬁmawﬂmuﬁumq MUNINTEAILAAUAY N3
uwnsnszangleleluaifies msunsnszanglilasanuasadufiadiuns snsedanszanelneny
msunsnszeadunuunszianszaglulnsinaiios maunsnszareanudmandnieinann

Effect of a flat earth on fields; effect of a spherical earth on fields; 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 Anguuuieianaznisaoanslians 3(2-2-5)

Cellular Radio and Wireless Communications

szuu?%ammmlm i%UUé@ﬁ’]iLﬂﬁ@U‘ﬁl Mﬁﬂﬂ’]i‘ﬂ?ﬂ%ﬂ‘@ﬁLLﬂ%ﬂ’ﬁ’eJEJﬂLL‘U‘Ui%‘U‘U
doansliaefifinnngge ULUUTIARIvRINITNTEIBUALNNTAANOUREIYBIRAUTNY
TOIAYYI1WINY fidnsiia n1snauay nssadyaraluszuvdeans wdeud n1svh
sanelawdunarainuvain NAYVDIYDIAIT Yy eu mmgmlmzwﬁami 15818 Luafn
Aeafuns nszaemsanmsy

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 nnsdeanssTUULTIAYTUE 3(2-2-5)

Advanced Digital System Communications

mqwﬁmiaaﬂLL‘U‘ULLazmﬁmiwﬂmwuﬁlamiL%ﬂLaﬁu ﬂﬂiLLamﬂﬁmmﬂmiugﬂLLUU
RINEL] LLazmiVTWmauML%%'uLLUUVLm'anaJWﬁﬁLmJ’wamﬁqm N58NUUULAETATIZRANINEN
5QJJQWNWWQL%QL@%1U§ULL‘U‘UG]"N 9 LLﬁzLﬂ%@ﬁUﬁiyﬁyﬁmiﬂaw wallavesUsnHdynu N33
wpdansuiledeianaimdifunsnandyananiaay sudeuitlhmed dmsunisuszuna
Tngorfeanuinagiduidu Wldundian nseenuuy waziiesevisyuudeansiliisnisg
N5¥ANEN19AINLE

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
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303580 NHuEHEITHUNA 3(3-0-6)

Information Theory
nsdadauar uTBIAdy Y IMNd Y INTUNIUNIN MTIRAINTBITBYALAY N1TEN

Toyanuyesdedyaa msldsiaiediglumsiuaudiiefioveinisds Jeyaruresds

UUTTAYINTUNIU QU neadinenansh ineItesiuteya n1sdstayanildnsinisds

A

NIN1AINNVOITRIAIE YA SHALTULEY sandainu arunsalunisasiainnazsunle

9

ANAIAINNITAS TAALTUI

aan
VYD

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 ngudjusimaniniln 3(3-0-6)

Electromagnetic Theory

awudwannidsununaiuaznasisuedn Qmamﬁﬁ%ﬂﬂﬁwmﬁmﬁ AUnIg
AAULATHALRAY N1SUNINTEIeAduLazN1sinanlsd mIasvioulaznsdsiy Anduninestie
yauiunuazvdnnisusimaniadi vevhrdularlnssnaiavinsguamdsuyuain vieviady
LLaﬂWNmﬂﬁmmngNﬂam

Time-varying and time-harmonic electromagnetic fields; electrical properties of
matter; wave equation and solutions; wave propagation and polarization; reflection and
transmission; auxiliary vector potentials; electromagnetic theorems and principles;
rectangular cross-section waveguides and cavities; circular cross-section waveguides and

cavities

303582 szdeuisvulssnausunsdmiuiaanssuluiih 3(3-0-6)

Finite Element Method for Electrical Engineering

Jadaymaveuiun Tedgmiudvanluii seideuiSnisuusiu seilevisvesdiu
andsssimdn Msesginiladin nshinsizdaedi n1slasziauds Yedaywien
Snvaziany FulsEneUsuRsLUUNNAeS

Boundary value problems; electromagnetic problems; variation method;
method of weighted residuals; one- dimensional analysis; two- dimensional analysis;

three-dimensional analysis; eigenvalue problems; vector finite elements
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303585 w13t 3(3-0-6)
Coding Theory
n1sldsaiediglunisiiiuaudndeiiovesnisdatayar1utosdadey i

o

[

Fuaasuniu taseadensiivadinvessiasng  lud swafideuanusolunisnsivin wag
uiludeiianainainnisds swadfiey swainlelanou swaneuligiuuea uazswaild Tuns
ATIEDUNTANTUNITATUIUNNAAAENS

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; convolutional codes and codes for checking arithmetic operations

303586 919€f)a1821N1A 3(3-0-6)

Antenna Theory

WdwesuanyavresaueIna BuninFanisunnasuuazilandudndaie argeinie
EUAIMLUULEY @1801NALUUUIY BAIEU AsdaaTIsiaseIniaLaz s dadeiies
F1UDINAALISN NTINEERINA

Fundamental parameters of antennas; radiation integrals and auxiliary potential
functions; liner wire antennas; loop antennas; arrays; antenna synthesis and continuous

sources; smart antennas; antenna measurements

303589 WadiaNitALNI9IAINITIUINA 3(3-0-6)
Special Topics in Communication Engineering
deiaulansinudmnssulaihdeats Ssiunanunansirnissedeyanin

DAAINNTI
Selected topics of current interest in communication engineering, which are

taken from publications and industrial information

303591 &uuun 1(0-2-1)
Seminar
° v & o 4' a Y a 44' Ql'
Mii’]‘&NWLLazmLauawmﬁamiﬂuLiawma‘ummmmmﬂii@ﬂﬂ/\lﬁ’l 1ne1509919%
naueTuediuauaulavesidn
Report and oral presentations covering current topics in electrical engineering

area; the selected topics depend on students
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303592 s2liguisrveeIngidansuazinalulag 3(3-0-6)

Research Methodology in Science and Technology

ANUYINE dnwal taztUninen1TIve Usslnniaznszuaun1sive nisiuadeym
n15338 Mwdsuazanyfgiu nsiiumusndeya n1sieszideya nslsulasesiauas
$189UNTITY NTUTEILUINY nstwaddeluld asserussainidenazivatinisn1side
W IANEIFERsLazvalulad

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

303593 Mg ANUS 1 LW A LUU N 2 3 waena

Thesis 1, Type A 2

Anwiesdusznauinerinus wiedregnainerdnusluaiviivifiendes fnun
Uszidtuland/fdeinerfinus fawnenasuannnudasivgendeniuinefng (Concept
Paper) LardnvhranIsdaasizionaisuaruidefiieides

Studying the elements of a thesis or thesis examples in the related field of
study; determining the thesis title; developing a concept paper; and preparing the

summary of the literature and related research synthesis

303594 e ANUS 2 LAW A LUU N 2 3 waena
Thesis 2, Type A 2
Wauesesenazisnisidy davilaseainenfinus Wieviausdennenssunis
Developing research instruments and research methodology; and preparing a

thesis proposal in order to present it to the committee

303595 g ANUS 3 LAW A LUU N 2 6 nenn

Thesis 3, Type A 2

Ausiusndeya Iinsieideya FavhsenuauimtiauesesnsdnuTnm
Anednud daviiinerdnudatuanysaluazunanuidoiieAfiuimeuninianasidnsa
N13ANY

Collecting data; analyzing data; preparing a progress report in order to present
it to the thesis advisor; and preparing the full-text thesis and a research article in order

to get published according to the graduation criteria
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303596 MYINUS 1 UNU N WUU A 1 9 %A

Thesis 1, Type A 1

Anwresdusznaudnendinus Aunin MumulenaIswazuIteTieItes frun
Usvipuland/sdeinerinus

Studying the elements of a thesis; reviewing literature and related research;
and determining the thesis title

303597 INGIUWUS 2 WWY N wuU A 1 9 wuEnn
Thesis 2, Type A 1
WAULONATRANIAIUARTIVE BATEATUINE ANLS (Concept Paper) wazdnina
mMsduaTzionasuazuideiiientes
Developing a concept paper and preparing a summary of the literature and

related synthesis

303598 Mg ANUS 3 AW A LUU N 1 9 nulenn
Thesis 3, Type A 1
Waue3esdlouazisnisite dailassssinerinudifiewiavesonnenssunis
Developing research instruments and research methodology; and preparing a

thesis proposal in order to present it to the committee

303599 MYITNUS 4 WHY N WUU N 1 9 wuaEnn

Thesis 4, Type A 1

Ausiusindeya Jmsizidoya Favhseauauinntauedesnasdfunw
Anendnud daviiinerdnudatuanysaluazunanuidoiieffiuimeuniniaunasidnsa
N13ANY

Collecting data; analyzing data; preparing a progress report in order to present
it to the thesis advisor; and preparing the full-text thesis and a research article in order

to get published according to the graduation criteria
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1 welnena ya‘jadw FNEARSIANTE Ph.D. Computer Engineering The University of Sydney Australia 2546 - 3
M.Eng.Sc. Electrical Engineering The University of New South Wales Australia 2543
26U AmnsunsauunA unninedumaluladuniuns ne 2539
2 UNYTUA 1187NT 399 Ph.D. Electrical Engineering Virginia Polytechnic Institute and USA 2546 - 3
FNENS1158 State University
M.Sc. Electrical Engineering Virginia Polytechnic Institute and USA 2542
State University
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a1anTzUy
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ANEARIIN1TE M.Sc.Eng. Optical The University of New South Wales Australia 2542
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26U AnssulvsauunA unIvedumaluladuniuas ngy 2538
4 weiWng Junsiiuns 309 Ph.D. Electrical Engineering University of Leeds UK 2551 - 3
FNEARS1ANSE M.Sc. Electrical Engineering University of Kassel Germany 2545
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anTEUs
5% | wenwida tfagud 504 Ph.D. Mechanical and Newcastle University UK 2554 10 10
ANENS1915E Systems Engineering
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FNEARSIANTE M.Sc. Electrical Engineering Vanderbilt University USA 2541
0.0, Armnssulnia uniendeide sl ng 2531
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M.S.E.CE. Electrical and University of Miami USA 2542
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FNENIIN5E M.Sc. Electrical Engineering Vanderbilt University USA 2541
PLEY Fennssulaidh Wi Iendedesivdl ne 2535
15 | wea3nm naUIzIEsy 919158 D.Ene. Energy/Electric Power Asian Institute of Technology Iy 2558 3 3
System Management
M.Eng. Energy/Electric Power Asian Institute of Technology ne 2550
System Management
.. Aennssulli wivendemalulagasund ey 2547
16 | weandsia Buwaen 919158 Us.0. Aennssulyish UNTINGITHULSART ng 2560 - 3
AL, Fennssulyid UMY HULSADT ne 2554
.U Amnssuneuines UANINGIRIULTAT ngy 2552
17 wedesni AN 913158 Ph.D. Electrical Engineering | New Jersey Institute of Technology USA 2548 - 3
LY. Aennssulii AN INEIAY e 2540
20U Aennssulyidh uinIedeide sl ng 2535
18 maﬂqwé afvena 819159 Ph.D. Automatic Control and The University of Sheffield UK 2553 - 3
System Engineering
LY. Aennssulii antunalulagnsgaaundndinm e 2545
NI5ANRNTEU
LU AAINITTUTTUUAIUAY antumalulagnsgasundndinm e 2540
NI3ANRNTEU
19 | wgLATYE Sl 919158 Us.0. AFINTIUABNNUADS UM INYNTHULIAIT e 2562 - 3
PN Fennssulyidh UMY HULSADT ne 2551
.U Amnssuneuines UANINSIRBULIAS ne 2549
= Y a s
RUNYLKR * KRUYAY mmiﬂawwmjauwangm




47

3.2.2 919159U5z
. - FAINUINI AN - D e 4 . Yidusa
adiu Ya-uuana Agrns ﬂ":iﬁ;]‘lﬂ"l #1913Y1 gusan1sfinwrainaantu Uszina s
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ANEN519158 University
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aansedy
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FNENTIN5E M.Sc.Eng. Optical The University of New South Wales Australia 2542

Communications
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aanNTeUs
5| wenila thaquid 504 Ph.D. Mechanical and Newcastle University UK 2554
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AU, Fensaulnin winendemalulagdasng Ing 2547
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Power System Dynamics and Power System Dynamics and
Stability Stability

303519 | Aaunmluih 3(3-0-6) | 303519 | Aqunwlnii 3(3-0-6) | UiuraSune
Power Quality Power Quality S1873%7

303520 | nsLAunasay 3(3-0-6) | 303520 | MSLAUNSIU 3(3-0-6) | padi
Energy Storage Energy Storage
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303521 mﬂiuiaﬁwﬁwu%y’uqq 3(3-0-6) | 303521 Lwﬂiuiaﬁwﬁwu%y’uqﬂ 3(3-0-6) | Y¥umesune
Advanced Energy Technology Advanced Energy Technology 18737
303522 | mseenuuuAIosdnsnaliih 3(2-2-5) | 303522 | mseenuuuedesnsnaluih 3(2-2-5) | ALhn
Electrical Machine Design Electrical Machine Design
303523 | Aemnssuszuulnlalianidn 3(3-0-6) | 303523 | Amnssuszuulnlalianidn 3(3-0-6) | USufesune
Photovoltaic Systems Photovoltaic Systems 187377
Engineering Engineering
303524 | MIIATIERAMGNYMNEIRWIMUAY | 3(3-0-6) | 303524 | MTIATIEViRUANBEYRIILUAY | 3(3-0-6) | ALLAN
NUNNAINTELARN TS NUNAINTELERN T
Analysis of DC Power Converter Analysis of DC Power Converter
Characteristics Characteristics
303525 | wialulagnisdnnisndasnu 3(3-0-6) | 303525 | wAluladn1sinn1snaeeu 3(3-0-6) | ALLAY
Energy Management Technology Energy Management Technology
303528 | WadefiAunienssuluinmds | 3(3-0-6) | 303528 | wteniawyngimnsulniiigs | 3(3-0-6) | AuAw
Special Topics in Electrical Special Topics in Electrical
Power Engineering Power Engineering
303529 | wasuazonaiyll dmsu 3(3-0-6) | 303529 | wasnuazonatylvl dusu 3(3-0-6) | ALLAY
Aenssuluin Aennssulin
Modern Green Energy for Modern Green Energy for
Electrical Engineering Electrical Engineering
303531 | N1508NLUUTTUUTILY 3(2.2-5) | 303531 | nseRNUUUSTUUTLY 3(2-2-5) | ALLfY
laulaslUsiwaiwes lalaslusiwaiwes
Microprocessor-Based System Microprocessor-Based System
Design Design
303532 | MseenuuUIassianseindiu 3(2-2-5) | 303532 | mspenuuLIesBEnTseindt | 322:5) | Aud
N a
Advanced Electronic Circuit Advanced Electronic Circuit
Design Design
303533 | WAlAN1TanvoudyyI1aIUNIU 3(2-2-5) | 303533 | wAlANITAANDUAYQYIUTUNIU 3(2-2-5) | ALLAN
Noise Reduction Techniques Noise Reduction Techniques
303534 | Budnnsefinddnsudumesiinves | 3(22-5) | 303534 | Bumesidnvosassnds 3(2-2-5) | -U§ufesune
A5TNAS Internet of Things ﬂﬂafm
Electronics for Internet of Things ;Lﬂasau wias
931837
303543 | dlannseindiTauas 3(2-2-5) | 303543 | Blannsedndidauas 3(2-2-5) | AuAY
Opto-Electronics Opto-Electronics
303544 | diannseindTanisuuneg 3(2-2-5) | 303544 | Bidnnsednddinisunng 3(2-2-5) | AaLfi

Biomedical Electronics

Biomedical Electronics
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303548 | Widefiwuniadiannsetinduarseul 3(3-0-6) | 303548 | Witefiauniadidnnselinduarseud 3(3-0-6) -
AUDINalasin aupenailesn e
Special Topics in Electronics and Special Topics in Electronics and
Embedded Systems Embedded Systems
303551 wqw.ﬁmmu‘ﬁugw 3(3-0-6) | 303551 wqwﬁmmuﬁugm 3(3-0-6) | ALAN
Fundamentals of Control Theory Fundamentals of Control Theory
303552 mwﬁmi‘mﬂ'wmm:ﬁauﬁqmmz 3(3-0-6) | 303552 wqwﬁmﬁmﬂ'wmmsauﬁqmmz 3(3-0-6) | AaLAY
nsuszens nsuszens
Optimization Theory and Its Optimization Theory and Its
Applications Applications
303561 | n1sUsvananadyaa 3(2-2-5) | 303561 | MsUsENIaNAdaye 0 3(2-2-5) | Yumesuie
Signal Processing Signal Processing I
303562 | N1SUTTUIANANIN 3(2-2-5) | 303562 | NsUsTUIANANIN 3(2-2-5) | Ysumaduy
Image Processing Image Processing 7879
303563 | pawiLmasIvial 3(2-2-5) | 303563 | pouRImesIviAL 3(2-2-5) | paLdsl
Computer Vision Computer Vision
303564 | N159DNWUUAINTDY 3(3-0-6) | 303564 | N1TONLUUAINTDI 3(3-0-6) | ALLAN
Filter Design Filter Design
303565 | luARMIainduLasssuUiuEun 3(2-2-5) | 303565 | lAAMIaUNdLaLIEUUUEUA 3(2-2-5) | LA
Mechatronics and Robotics Mechatronics and Robotics
Systems Systems
303566 | Lvliéan 3(2-2-5) | 303566 | Lvlién 3(2-2-5) | YSumesune
Wavelets Wavelets 316791
303567 | MuinisBeuiaiesing 3(3-0-6) | 303567 | nauinsiBeuiaiesing 3(3-0-6) | AL
Machine Learning Theory Machine Learning Theory
303568 ﬁuﬂuﬁm?{auﬁ%qqmammim 3(2-2-5) | \Ums18790
Industrial Mobile Robots ol
303569 | VRNlAYNITEUUAIUANLAENS | 3(3-0-6) | 303569 | deiilAmunIaseuUmIUANWAEMT | 3(3-0-6) | ALfY
Uszunanadoyyiu Uszananadoyyiu
Special Topics in Control System Special Topics in Control System
Engineering and Signal Processing Engineering and Signal Processing
303570 | sguudeyaadelvd dmiu | 3225 | 303570 | szuudeyaaielvi d1mfu | 3(2-2-5 | Aud
Aenssulii Aenssulnii
Modern Data System for Modern Data System for
Electrical Engineering Electrical Engineering
303571 | dayaynsuikazseuuLaiiugy 3(3-0-6) Unsnednn

Stochastic Signals and Systems
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303573 | ngufvedduledinaasnis 3(3-0-6) | 303573 | wuletuasasmsussendldann | 3(3-0-6) | -JSufesune
Aoasvnanas Fiber Optic and Applications 16791
Theory of Optical Fibers and BRI IRICE:
Optical Communications fomefin

303574 | Ns0BNRUUSYUUARENS 3(2-2-5) | 303574 | nseBNKUUSEULADAS 3(2-2-5) | ALAn
Communication System Design Communication System Design

303575 | ngudjlulasiam 3(3-0-6) | 303575 | nguilulasian 3(3-0-6) | AYLAN
Microwave Theory Microwave Theory

303576 miLLWi'mzmaﬂ?{u%wq 3(3-0-6) | 303576 ﬂﬂiLLW'ﬁﬂﬁzﬁﬂEjﬂgufMQ 3(3-0-6) | ALLAN
Radio Wave Propagation Radio Wave Propagation

303577 a‘WqLLUU%&%QLLagﬂﬁiﬁaa’]‘iﬁﬁ’]EJ 3(2-2-5) | 303577 31/1&4LLUU%’nﬁ?qLLasmiﬁ'amiﬁma 3(2-2-5) | AL
Cellular Radio and Wireless Cellular Radio and Wireless
Communications Communications

303578 msé"amﬁsum%uam%uqa 3(2-2-5) | 303578 ﬂﬁsﬁaawsizUUL%QLam%uqa 3(2-2-5) | AL
Advanced Digital System Advanced Digital System
Communications Communications

303580 | MW ATAUNA 3(3-0-6) | 303580 | neuianseaumne 3(3-0-6) | AL
Information Theory Information Theory

303581 | niguiwimantuil 3(3-0-6) | 303581 | nguiwsimantuil 3(3-0-6) | AULA
Electromagnetic Theory Electromagnetic Theory

303582 | sufouistulsznausunzdmiu | 3(3-06) | 303582 | suideuiatuuszneusunzdmiu | 3(3-06) | AudY
Aennssulii Arnssuliin
Finite Element Method for Finite Element Method for
Electrical Engineering Electrical Engineering

303583 | Mgufn1snsia 3(3-0-6) | 303583 | MguNILIA 3(3-0-6) | ALY
Coding Theory Coding Theory

303584 | ngufanee1nie 3(3-0-6) | 303584 | ngufarueIne 3(3-0-6) | ALY
Antenna Theory Antenna Theory

303589 | hdefmumaimnssulnindeans | 3(3-0-6) | 303589 | Wdefiawmdimnssuliindeans | 3(3-0-6) | Audu
Special Topics in Special Topics in
Communication Engineering Communication Engineering

Inetinus WU 12 wienn Ineiinus U 12 wlenn

303593 | INYITANUS 1 UWU N WUU A 2 3wy | 303593 | NeNWus 1 LU A WUU N 2 3 e | USuAiasuie
Thesis1, Type A 2 in Thesis1, Type A 2 fin Hous
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303594 | INYITNUS 2 WWW N LUU A 2 39U | 303594 | INITINUS 2 WAL N WUU N 2 3 9y | 303593 -
Thesis 2, Type A 2 fin Thesis 2, Type A 2 fin 303595
303595 | INYITNUS 3 WWW N LUU A 2 6 WU | 303595 | INYIANUS 3 WAL N WUU N 2 6 Wiy
Thesis 3, Type A 2 fin Thesis 3, Type A 2 fin
sgdgtsaulsidunidaein - 3wu 4 winehin swvdsaulaidundaein - 3wu 4 wuneia
303591 | duuun 1(0-3-1) | 303591 | duawn 1(0-3-1) | AaLHY
Seminar Seminar
303592 | szlUsUiivevIinemansuay 3(3-0-6) | 303592 | seilgudnidumainenmansuay | 3(3-0-6) | ALLAY

wialulag
Research Methodology in

Science and Technology

wialulag
Research Methodology in

Science and Technology
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BHU N BUU A 1 R N BUU N 1
wieiniunaaavangas litfeenda 36 wiaein wheinsunaaavangas litfleendn 36 wilsin
303596 WPINUS 1 WAL A WUU A 1 9 MeAn | 303596 INGTNUS 1 wHy N Luu n 1 9 wghn | -Usu
Thesis 1, Type A 1 Thesis 1, Type A 1 fosue
Anw1eeAUsEnauIne inus AuAIINUNIU AnwiesRUsznouIngrinus duamuniy | U
Lonaswarudsefiieades fnuadszdiuland/ | Lonansuazauitefiieites dvuadsziiuland/
WU INeINUS WU INUS
Study the elements of thesis, review Study the elements of a thesis, review
literature and related research, and determine | literature and related research, and determine the
thesis title thesis title
303597 IWNYIIWUS 2 WWU A WUU A 1 9 MeAR | 303597 INLTNUS 2 WHU N LuU n 1 9 wiheAn | -USu
Thesis 2, Type A 1 Thesis 2, Type A 1 fesune
WAILLNA15WANIAILANTIVEBALREITU WAIULeNaITuanInLAnSIVEaALRgafy | TEI
Ang1dnus (Concept Paper) wagdnviiwanis | ine1dnus (Concept Paper) WagiaviIuanis
Fuaswionasuazauiseiioades FuaneionansuazedTeiiiuites
Develop concept paper and prepare the Develop a concept paper and prepare
summary of literature and related research | a summary of the literature and related synthesis
synthesis
303598 IWNYIINUS 3 WWU A WUU A 1 9 MeAn | 303598 INLTNUS 3 WHU N LuU N 1 9 UULAR -Usu
Thesis 3, Type A 1 Thesis 3, Type A 1 AesuY
Wannasosdlonaziinisise snvilasesns Waun3esdlonaziiniside Savinlasesns | PN
nendnudiievausrennznssung neninusifiotauerennznssng
Develop research instruments and Develop research instruments and
research  methodology and prepare thesis | research methodology and prepare a thesis
proposal in order to present it to the committee proposal in order to present it to the committee
303599 INYINUS 4 WWU A WUU A 1 9 AR | 303599 INGTNUS 4 wHy n LU n 1 9 wiaeAn -Usu
Thesis 4, Type A 1 Thesis 4, Type A 1 FoBuY
1837

viusausaudeya Jiasievideya davin
$1891UA1UA1INTNLAUDR 9019158 TUTNEA
Weniinug Faviinerdnusaduanysaluazunaiy
uLiloRRUiHEUNI AU ENSaN AN

Collect data,
progress report in order to present it to the thesis

analyze data, prepare

vivsausiudeya Fuasievideya dasin
FBUAMNAIMTLEUERED1915ETIUS N Inednus
Fovininentinusatuauysaliazunaiy WorioRfum
WIWNSALLATE S anSAN

Collect data, analyze data, prepare a

progress report in order to present it to the thesis
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advisor, and prepare full-text thesis and research | advisor, and prepare the full- text thesis and a
article in order to get published according to the | research article in order to get published according
graduation criteria to the graduation criteria
seIvveavlitTunlIein 91U 4 wiehn evUeAUliTURLIeAn 971U 4 Blehn
303591 #unuN 1(0-2-1) | 303591 duuun 10-2-1) | Aupi
Seminar Seminar
AsTeukazilauentitusswioe n1331891ukarauend1duisuidoad
AsoumAUAIWIAINT UL Imaﬁmﬁ%ﬁ%auaﬁﬁuag AsEUARNAIMINTIU NN Imm%"mﬁ%ﬁmauaﬁﬁuasﬁu
Auanuaulavesiian AMuEUlIveIliEan
Report and oral presentations covering Report and oral presentations covering
current topics in electrical engineering area; the | current topics in electrical engineering area; the
selected topics depend on students selected topics depend on students
303592 szilpUinieNIIneImEns 3(3-0-6) | 303592 z\UpUIBIRNIINYIAERS 3(3-0-6) | AR

waztnalulad

Research Methodology in Science and

Technology

AINNUIY anwMzlhaztUInuIen1sIve
N3EUIUNITIVY UTetanniside n1simuadyninis
34y AuUsuavauylAgIy ﬂ”liLﬁ‘Ui’JU‘i’mstjE)Qa n13
Anszvdeya NM13FEUlATITINLALTIBIUNNTIRY N5
Uszidiuauide nsinaidelulduazassenvssu
19y WAdAISNTITRNIENIIUINeIAdaTLaY
wialulag

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

uazalulad

Research Methodology in Science and

Technology

AUNNIY dnwuriaztUInNIgni13398
NT2UIUNTTITY Uzbnnniside nsninuatguinis
39y Fudsuazauyfigiu nsiusavsiudeya nis
Aasizvdeya N1510eUlATITINALIIBNUNITIAY N3
Usziliunuide asdamaddeluldiazasserussa
1n398 WATAITNITIVBLANIEN AN IFIENT LAY
walulad

Research definition; characteristic and goal,
type and research process; research problem
data
collection; data analysis; proposal and research

determination; variables and hypothesis;

report writing; research evaluation; research

application; ethics of researchers; and research

techniques in science and technology
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WY N WU N 2 WU N U N 2
mieinsiunaaavdngns Lidasnd 36viaein miginsiunaaavangns Lideaendt 36uilein
UV lideundn 24 wideia UV lidaundn 24 nineha
1. 3y109AU 91U 3 wUIwAR 1. Jy1U9AUY 91U 3 WUIwAA
303502 AGAAIEATAINTUNITUTZU 3(3-0-6) | 303502 AfIAAAATEINTUNITUTZUE 3(3-0-6) | ALLAY
Mathematics for Approximation Mathematics for Approximation
aun1sBeyiusady synsuatudwaznis aun1seeyiusandisy syunsuatudnazng
NAABUNTTELYT NuiunIndg warivadiadady | vaaeun1sgidn nquiiuning uasiivadindeidu
wuzinsiAszAdeiavuazistulsrneuduny | wuzidhnisiasiziidaiaunaziztulssneusuny
waznsUszendldnulugadamnssy waznsUszenaldnulugdamnssy
Ordinary differential equations ( ODEs) ; Ordinary differential equations ( ODEs) ;
matrix theory and linear algebra; systems of ODEs; | matrix theory and linear algebra; systems of ODEs;
introduction to numerical analysis and finite- | introduction to numerical analysis and finite-
element method; applications in engineering element method; applications in engineering
2. 3y den litfeandn 21 wuaehn 2. 3y uden laitfoandn 21 wuaein
303511 nNsUURNsuAZAIUAN 3(2-2-5) | 303511 MsUFuRnsuarAIUAL 3(2-2-5) | -Usudedug
syuulnfinAg syuulnings 313

Power System Operation and Control

WUUIaed1nsUBInUsEnauYessEuuliin
Aaanarn1siasiziluanllaivesssuunsewaaay/
nsTUMEnSs NMsnasHllsudItnsieseilareaniuy
szuudmivannizund an1izdang uazaniznain
N15UsEUIUANIUL N1TIATIENNITARNIIAT NITAIUAY
audvestvan NSAIUANNSHANSALWIIR N1TIAT 18I
nanlnad n1sinszuureuimesulolunsianNg
wazdoans wioudunisvaasnfoulusunsy
ADNNIABSUATNITINARINIAIAN YIRS

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, state

transient, and dynamic conditions;

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

Power System Operation and Control

nsaATIzRnITinavesiiaslwin n1sdne
Tnanaundniasugaand n1349n1352UuNan
maslniegrauminzan nsdnassnndenisuanlnii
nsmuUANNIHARSATLTR nsruaulyan-a1wd n1s
AUANLTIRY AMTuAsli nsUsEINuAnIuE
Hansenuvadlsdnimdsnunyuisuden1suianig
wazAuANIEUULNTNAE nsnaasndeulusunsy
ADUN LMD TLAZNITINADINTAAN YA
load
Unit

commitment; automatic generation controls; load-

Power flow analysis; economic

dispatch;  optimal  power  dispatch;
frequency control; voltage control; power system
security; state estimation; impacts of renewable
energy power plant on power system operation
and control; computer laboratory session on use of

application software and sample study
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303512 nquiiadesdnsnalih 3(3-0-6) | 303512 ufiniesdnanaluii 3(3-0-6) | ALHY

Theory of Electrical Machines Theory of Electrical Machines

pauwENwes wheed WandwindniAeindes AaunENEes iwed Nandwlmdnfeandos
wagniea1e 9 2asudvanliinayudioutas N3 | Laznuleang q 2asudmanlviiuazndeuwdas ng
wUaslungeany ﬁugwé’mm%aﬁmmaiﬂﬁw N5 | wlasdundeanu ﬁug’mé’wm%"m%’ﬂiﬂalw% N3
AAERLareenkuy JUKUUTIARmMNANRAAAIYeY | IAT1eitareaniuy JULUUTIaemNANnmansves
winsdnsnaluiinszuansiuaznisnsindevaniy | wiesdnsnaliliiinszuansiuaznisnsivaeuaniae
Anunf nifeuvadliiiviavnainauia wn3esdnsan | Anund nifowvasliihvfinunananuiva in3osdnsax
e n3esdnanienthanuna sewesiaier | 1sauwa wissnsmienhaula vowesinaien
anmeiaguuiaiesinsnaluiih anmgihnsuuedesinsnaluin

Complexor, phasor, flux linkage, and units; Complexor, phasor, flux linkage, and units;
electromagnetic circuits and transformers; energy | electromagnetic circuits and transformers; energy
conversion; fundamentals of electric machinery: | conversion; fundamentals of electric machinery:
analysis and design; mathematical model of DC | analysis and design; mathematical model of DC
machines and fault detection; 3 phases | machines and fault detection; 3 phases
transformers; 3 phases synchronous machines; 3 | transformers; 3 phases synchronous machines; 3
phases induction machines; 1 phase motor; | phases induction machines; 1 phase motor,
transients on electric machines transients on electric machines
303513 38UUNISHUAIRUNAIUY 3(3-0-6) | 303513 s¥UUNTRUAITUNANY 3(3-0-6) | ALLHU

Energy Conversion Systems

fugruessruumsuUasiundsny melula
wazmadanisauAuiLUaIuiamuUn g 4 lawn
Aseansziawuulalontazuuuniunula finIuAy
USIRUNTTUAAU NITTRULUDSNIZIANTY BuUOIINes
aslfuvasiunadliuauniee laun szuvingl
d1599 TLUUAYAINTLUANTILTINUGY N1TVALYEMATT
woniWuuuading wasseuunanlnihndsnumyuisy

Introduction to energy conversion systems,
circuit topologies and control techniques of power
converters such as diode and phase- controlled
rectifiers; AC voltage controllers; DC choppers and
inverters; power converter applications such as
uninterruptible power supplies, HVDC transmission
systems, static VAR compensation, and renewable

energy systems

Energy Conversion Systems

fugnuressruumsuUasiundanu walulad
wazimadanisauaniiwlasiumdwuunneg laun
AiseanszuanuulalentazuuuaIuAlE faAuAx
USIRUNTZUEAAU 299590 UUasnIzlanse Bunesnes
aslsuvasiunadluauniee lawn ssuuaigla
#1994 TPUUAUAINTEUANTILTINUEL NITYALYEEST
woniluuuadng wagszuundnlnihndsnunyuisu

Introduction to energy conversion systems,
circuit topologies and control techniques of power
converters such as diode and phase- controlled
rectifiers; AC voltage controllers; DC choppers and
inverters; power converter applications such as
uninterruptible power supplies, HVDC transmission
systems, static VAR compensation, and renewable

energy systems
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303514 A159ANITHAZITUSUNINIAY
vosaasayUlnanislniin

3(3-0-6)

Organization and Finance of a Power Utility

wleuiguazinguszanvesasisyulnanig
A Ad wanan1sUsulassainsesianisid
sUsuulassaiuazvoutIevaInIsUsulaseaine n1s
wissuAamslaidin aduaiunsaluniswdnvesiianis
il maralndih nsdanisuaztoyanialagd nsamu
wazn13dY N133uunguslan dnsiAlnin dednin
nedaInden

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

Uasregiw

303515 mimmmmgamﬁqmLLagmilJizqﬂG? 3(2-2-5)
TulAas
Optimization and Its Applications in Power
Systems
YoUTERaEdNNIsTBINATATAN TN AN
Aandm3uszuulniinmds mamuauszuulninmas
LUURANTR MsdansszuUdmaneganzan gil
araulinwug n1sUszanddaygiuseivgdmniussuy
ThAas wisudunmsveaesdoulusunsunauiomes
dmfumalia nMsmauizanwaznIsUssenadld
Jyrvszavgluszuuladnfideuaznisdnass
nIAAN®IsNg 9
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

303515 mi‘mmmmzamﬁqmazmiﬂigqmﬁ3(2-2—5)

Tulwinas

Optimization and Its Applications in Power

Systems

YauvIsuazndnnisveunaianiani
wzaufigndiniuszuulndinmds nnsmuauszuy
Inihmdsuunaase nsuAdgninisinelvaneeng
ALNZAUAIBATALUUAY) NFINATINMAINERDEN
winnzay nsUszenadyanvsshvgdmivszsuuliin
ds niaudunisvnasudsulusunsunsuiioimes
dmsumaiia n1smiAnrugaukazn1sUssendld
Jayruszavgluszuulafanidenaznisdiaes
nIaAN®IsNg 9

Realm and concepts of optimization
techniques for power systems; real time control of
power systems; optimal power flow problem and
its solution technics; optimal unit commitment; Al
applications; computer laboratory session on use

of application software and sample study

-Usumesuy
Faldelie
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GREEAT]
USuuse

303516 mAluladlwhusegedugs 3(3-0-6)
Advanced High Voltage Technology
AududRvesastadianyn3nuaziuinufne

ﬁugmmawqwﬁmwuﬁummawau nstessluidy

wagn1siwinadluufa nsvuLuuAsIvienis

NAADINITVURUUA LA N15UTTUIA1YINITLUTA

a1t NsUuuAsgunsel aunsalautularnsusEend

n1sadanazanssouzvesgunsalliiiusegs Ay

Uszquazn1sinanuaydevedladianyin mseanuuuy

WAz IesrassEuU L sege

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

303516 mAlulaBlwhusegedugs 3(3-0-6)
Advanced High Voltage Technology
AuaudRvesasladidnninuaziuiniiude

ﬁugm%wqwﬁmiﬁuuﬁummawau nsleosluedy

waznsusnaUlunia nMsruLuuReIrienInaaes

NIFBURVUAIES N15UTTIANVBINITLUIAATI N3

UFuusegunsal gunsalawiukaznisuszend n1saia

wazaussauzvasgunsallniiusags Andudszquas

nmyinanugudevedladidnyvin n1sesnuuukaznIg

Merlasszuulniiugeg

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

ALAL

303517 N13NUNULAZIATYgAERsNISli 3(3-0-6)
Electricity Economics and Planning
N19IURUAIGINITHERN YUNBINIIAIU

wiswgAanswazimalulagvosssuulni anudenis

Tl menensalnnudeddalni nsnaunulunia

NHARIAILALNTUTTNUAUNUNNTNER N13I1UNY

n1saamu n13ansIAbi n1sdanisaiunistylug

Wevensian1samindeuuaznanseny
Nature of electricity planning; economic and

technological dimensions of power systems; power

supply
forecasting; generation planning and production

requirements; electricity demand
costing; investment planning; electricity pricing;
demand- side management and environmental

management policy and their implications

303517 M3INUNULAZIATEgAERTN1alIAn - 3(3-0-6)
Electricity Economics and Planning
AMTIURUATINITHEN  YUUBININTEY

wazNATEgAEns natnbilin uazmalulaguaassuy

T ansesnslalain nasnensalaudesnisly

T nsmaunulunianiswdnliuaznisuszune

AU NITHAR N1TITHHUNITAIMY n1sAnsIA L

n1sdani1satunstglaia ulsurenisdanisanu

WA WATNANTENUMANTY
Electricity capacity planning; financial and

economic perspectives, electricity market and

technologies in power systems; electricity demand,
electricity demand forecasting; generation planning
and production costing; investment planning;
electricity pricing; demand-side management and

energy management policy and their implications

-Usumesuy
7971
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303518 LafgsNNLAT A IR 3(3-0-6) | 303518 LafusnINLAZNA A 3(3-0-6) | -Usuredune
yosszuulniigs Y9333 uUNHIAE I
Power System Dynamics and Stability Power System Dynamics and Stability
Aflen wazn1sIuALUUIIaRInIglauiia Afleny Lazn1sIlunLUUTIaoIelauiiie
29999AUsENaUANY 9 Tussuulnihmas nsiesiet | vesesadsenause q Tussuuluinmas nsiesiei
i@igsnmuuuiang msleseiaiosnmluanioy | welssnmuvuiing msleseiaissnwluaniog
dyruauiadn 3Fnsudlanazusulge damuau | dygravuindn Bnsudluwazysulge daatuau
@desnnszuulniaids nsAissausgey 11 | whesamszuuliiamads nsundsluszuulnindigs
AATIBAADLININVDILTIRULUUARALAZ N TR MMTAATIZAANYTNINVDILTINY TTUUA AN ITZUANTS
Definitions and classifications; dynamic | W33fugs nansenuvaslsabuindsnunyuiouse
modeling of various power system components; | t@afigsa1nvosszuulnin1dy aslglusunsy
transient stability analysis; small signal stability | ponRwestIglunTIATERERssnmvesszuulnin
analysis; method of improvement; power system | N3
stabilizers; sub- synchronous resonance; voltage Definitions and classifications; dynamic
stability static and dynamic analysis modeling of various power system components;
transient stability analysis; small signal stability
analysis; method of improvement; power system
stabilizers; power system oscillations; voltage
stability; high voltage direct current transmission
system; impacts of renewable energy power plant
on power system stability; computer-aided power
system stability analysis.
303519 Aaunnbndi 3(3-0-6) | 303519 Aaunnlnin 3(3-0-6) | -USurheue
18739

Power Quality

Uizmwuammmw"l,w%LLazmmgmﬁ
\Aeades mseseitigmamamussiulnihuazed
weind dydfiAeadestuamnmli nnsusuuse
Al lussuulninmgs nansenuvesssuundn
Lufruvunszaredenmninluiy n1sldlusunsy
Aeufmesifiensilesziuazuidamanainludi
Ans 9 Tuszuulniigs

Power quality definitions and standards;
voltage quality analysis; Harmonics analysis; Power
quality indices; power quality improvements;
Impacts of distributed generation on power quality;

computer aided power quality analysis

Power Quality

stmwuaq@mmleﬁmazmmgmﬁ
\Aeades medeseiymamnmussiulniuagens
weiind dyiliAsadosfunmainlnda n1sufuuss
Al lussuulniiigs nsiauagnisussidiu
Aaun il mansenuresszuuRdnliiiuuunsyay
wazerugudlniisonmainluia n1slalusunsy
Aeufmesifionsinngsiuazuditymeaaninlii
A9 9 Tuszuulaimgs

Power quality definitions and standards;
voltage quality analysis; Harmonics analysis; Power
quality indices; power quality improvements;
power quality measurement and assessment;

Impacts of distributed generation and electric
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vehicle on power quality; computer aided power

quality analysis

303520 MSLAUNEIIU 3(3-0-6)

Energy Storage

SEUUMIAUNAINU UTELANUBITEUUNISLAY
wasuuuaiilih way wndesnali sy
U q Jarhdaiin msuszgndldssuumaiiundsau
AU szuulasenne waz wuuliseidrdulassgluin
&1 Arudedeldveszuy svuunisfiundaany
vunvglussuuuimsnislalviegnsdivsy@nsnm
Toeszuudaiianuaain

Energy storage system, type of energy
storage  system  involving  electrochemical,
mechanical and emerging options, applications of
energy storage on power system both on and off
grid, electrical reliability of energy storage system,

large-scale energy storage system in smart grid

- Uase30

Tyl

303521 inaluladwdsnudugs 3(3-0-6)
Advanced Energy Technology
wialulagsguuTenasnuluin Aneain uwras

wirudeindeeadaasndseunauny n1sld

WU HanTENUADAIIn o Mé’ﬂmiﬁugmuag

N38UUNTLUAINA 19U UszdnSainvesnisuias

waae weluladlaswszuulnihanuwa wiesdnsna

Toifanula n1sviuvenadessudnlniiauns

gunsalifivazamdsnuildlussuundanunaunu g

\Fousioladlihe Aussuulniuaznisenuey

supply

capabilities, energy resources, fossil and renewable

Electrical  power technology:

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 wused in alternative energy systems;
electrical grid connection and controls between

power plants and power systems

303521 inaluladwdenudnugs 3(3-0-6)
Advanced Energy Technology
waluladszuudenasnulii deain wras

w§rudendaeadanazndsunauny nsld

WU HanTENUREAUIAFDY Mé’ﬂmiﬁugmuas

NEUIUNTUUAINSIU UsEanSa1nuesnisudas

wdu weluladladnszuulniammariodnsna

Tianula Uszansamnisieusesadesiuie

il gunsaliAvazaundsnuildlussuundanu

nauwny nsideuselslulfing fuszuulassdrelndi

Toeunf adinsideusessuundalniisne wavnns

mvavtuszuuliulasnia

Electrical technology:

supply
capabilities, energy resources, fossil and renewable

power

energy; energy consumption; environmental

impact; energy conversion: physical fundamentals,
processes, and efficiencies; three-phase AC drives
technology:  three- phase machines, operating
performance of generator; storage devices used in
alternative electrical  grid

energy  systems;

-Usumesuy

787

U1
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connection and controls between power plants
and power systems including microgrid operation
303522 MseenuuULAIesTnsnaliin 3(2-2-5) | 303522 nMspenuuLAIosdnINalNdh 3(2-2-5) | ALLAY
Electrical Machine Design Electrical Machine Design
nnseonuwuvautnkituanlvindinsu nseenwuvautnkdivanladrdiusv
w3esdnna wu nMsiananudlannuduiusues | w3esdnsna wu mawawanudilaauduiusves
nkaritnrenaiosdning nsuuztmdnnisuay | vuiauasiitnvena3asdnina nsuuzimdnnisuay
WATAYDINITEBNLUUNITHUDE L INZEN WATANTT | IMATATDINITODNLUUNITHURE I INZEN WATIANTT
2ONLUULASEININALULLIWANNITUAZNNIAIWIN | DRNLULIATBITNINARUUWIWENA IS WAL SR
AAuwiTlet AAuwle
Electromagnetic design of rotating machines Electromagnetic design of rotating machines
such as to develop an understanding of the | such as to develop an understanding of the
relationship between dimensions and rating of | relationship between dimensions and rating of
machines, to introduce the optimal principles and | machines, to introduce the optimal principles and
techniques of winding design, to develop | techniques of winding design, to develop
techniques for the design of permanent magnet | techniques for the design of permanent magnet
machines, and to calculate representative winding | machines, and to calculate representative winding
reactance reactance
303523 Armnssuszuulnlalianidn 3(3-0-6) | 303523 Aennssuszuulnlalaanidn 3(3-0-6) | -USuAedue
ERERLE

Photovoltaic Systems Engineering

NENNITNINUVDILYAALAIDITRE NTIN
ANANYUTYBILTAALAIRINAEG LUUTIADINY
ALAAIANTUOUTARDINNY NAVOIANULTNLAILAY
QoM iiranT1sYNNUTeNgAdLEIRT IR InAllANITI
ANNG9E9e0 gﬂLLUUmn%amiaqﬂﬂsﬁuiwuimm
Taan18n nsUszandldaudidnnselindiideiy
szuulilalianian

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

Photovoltaic Systems Engineering
NANNITNUVDILTAAUEIDIARY NI
ANANYUEYBILTARUAIDINNYG WUUTIADINIS
ANAA1ARSYBUYARRITINg IMATANIIMIYANAIER
sUnvunsdeusessuulnlalianidn naluladnou
esmeiniasiuszuulnlalianidn nnsusziiiu
FnennidslnifindslaainszuuTnlalaanidn nns
denanuiinanszuulnlalandn nisesnuuuuay
fassszuulnlalaandn mslisziaudualunis
NI
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; converter for

power technologies

photovoltaic  systems;  photovoltaic  power

production estimation; photovoltaic site selection;
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photovoltaic system design and installation,
investment analysis
303524 MTIATIVAMENYEYRIILUAY  3(3-0-6) | 303524 MTIATIwAMANvEYRIIwUaY  3(3-0-6) | AWAN
AUARINTZUARNT HUANAINTEUARNT
Analysis of DC Power Converter Analysis  of DC  Power  Converter
Characteristics Characteristics
WAlulagvodf Il UaIdun1aInIshans waluladvesfinlaslun1ainszuanss
wuuiiassUigiiam wmadansededindawmn 3 | wuudassigliaen wadanisiedsuigiiamn ns
Arnerdyaauaanvesllasiuiainssuanss | Anseidyginuundnvesanlaiiumainssuanse
Hedduarelouvesdinlasdunidenszuanss | Heddudrelouvasdiulaidun1dInszuansy
wanouausItiniuaznansvauasluanuzegiesiy | naneuaustinjuaznanevausdluanuzegivewi
wUasiuMAINTEhans wUasiumMAINTEhans
DC power converter topologies; state-space DC power converter topologies; state-space
models; state- space averaging technique; small- | models; state- space averaging technique; small-
signal analysis of DC power converters; transfer | signal analysis of DC power converters; transfer
functions of DC power converters; transient and | functions of DC power converters; transient and
steady-state responses of DC power converters steady-state responses of DC power converters
303525 wAluladn1sdnnisnasnu 3(3-0-6) | WUATIEIN
Energy Management Technology Tnad

NANNITVDINITIANITNANY NYNUIYNNT
susnenadnululsinugeamnssuuarents Joya
N3N JULUUNTIENSU NTIURUTINagNS
A1TNYINTAUNITITNATIIU NITIUHUNITIVULAE
BIFNTNITUIMTRIFNIAIUNE 11U NsadrnaTasile
Pren1sanauls uinnssuwaznisimugiganidivd
MSUSMIAILEE

Principles of energy management; Energy
conservation law for industrial plants and buildings;
production data; energy usage form; strategic
planning; energy usage forecasting; research
planning and energy organization management;
tools; innovation and

decision  making

commercialization development; risk management




101

nangnsuTuuse w.a. 2560 nangnsuTuUTe w.A. 2565 anseil
USuuse

303528 dpiiAunmnssulniiAigs  3(3-0-6) | 303528 WdpiiAwnaimnssulniiAigs  3(3-0-6) | AuAY

Special Topics in Electrical Power Special Topics in Electrical Power

Engineering Engineering

einiaaseunquiateriuiaulalutiagy seinilazaseunquindefiuraulalutiogiu
masudmnssulniiigs Segnidensnandasuly | mesudemnssulaiiindids dagnidenunaindaeyly
wvuImnssulNi AR uyusImnssulniAag

Topics of current interest in Electric Power Topics of current interest in Electric Power
Engineering selected by the instructor in the area of | Engineering selected by the instructor in the area
Electrical Power Engineering of Electrical Power Engineering
303529 wasuazenatelnl drusuiranssulnii 303529 wasnuazenatelml dusviennssulni | aafu

Modern Green Energy for Electrical Modern Green Energy for Electrical

Engineering 3(3-0-6) Engineering 3(3-0-6)

NINBINITNAIIUNAUNUY WAIIULEIDITNE NINBININAIIUNAUNUY NEIULAIDTRE
wFuan ndanuTana wdah ndnrudeuld fom | nduan ndaudang wduh ndwemufeuls finn
wdhiuas Tnsihufiauicusemelne wamduly | ndaiduas lnedufmsiosamelng unadamdaau
giine myiameluladdmiulias mswaeusy | Tugfina msauimaluladdmivliuas nsiwdou
wdsunauny anudulvldnianaiauaznig | sunduunauny anudululdnianaiiauasnig
wisugenans NMsUszgnaldauandamnssulnih wisugenans Madsegnaldausndanssulnih

Renewable energy resources: solar energy, | Renewable energy resources: solar energy, wind
wind energy, biomass, hydropower, geothermal | energy, biomass, hydropower, geothermal energy,
energy, tidal power, with special references to | tidal power, with special references to Thailand,
Thailand; development of technologies for use and | development of technologies for use and
conversion of renewable energy; technical and | conversion of renewable energy; technical and
economic feasibility, application for electrical | economic feasibility, application for electrical
engineering engineering
303531 N1500NUUUTZUUTTA 3(2-2-5) | 303531 MseenuuUsTUUTY 3(2-2-5) | AndAy

lalaslusivaiges

Microprocessor-Based System Design

n1sdnaesedululasiuswairasvesgunsal 19
NUlUNATWAZATINT LAY WUIAALUAITODNLUY
gunsal 813AKITLATTINAKIT NIIUTANYDTUATNTT
Bumedily n1slusunsufifuseansaim AYITEAUGS
dMIUNITAIVAN NITFIBLNED IUNITOBNUUULAETEUY
Uszananananusi

Microprocessor simulation of digital logic
and real- time devices; design concepts; device
hardware and software configurations; transducers

and interfaces; efficient programming; high level

lalaslusivaiwos

Microprocessor-Based System Design

n1sdnaesedelulasivswavesvosgunsal 19
UluaITIaznIINTRaY LudAnlun1soontuy
guUnsal @15ARITIATRNAIS NIINdRLYRSIALNIS
Buwmeding n1slusunsufiiuseansaim ATEAUGS
dmSun1sAILAYN NMIYIBWERIUNITEBNLUUKALTEUY
Uszananananusi

Microprocessor simulation of digital logic
and real- time devices; design concepts; device
hardware and software configurations; transducers

and interfaces; efficient programming; high level
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languages for control; design aids and multi-

processing system

languages for control; design aids and multi-

processing system

303532 miaamwmwiﬁLﬁﬂmsaﬁﬂé%uqﬂ 3(2-2-5)
Advanced Electronic Circuit Design
WATITNUALDDNUUUINATTINGUUIUY 3995

n3Euanafl 2995988HAR1 navesnuliidugauad

yeseoUnond NMslderumeiudadunaylaiduds

WuveswoUnanditu 1995n5audniin 19sissuiiieu

WAIAN N199DALUUVDIINATVLIYH i ’N"\]‘iﬁ]"]’t’JVLW

Aeanagyililideu 2asaienguasasduie

Sy MTIRTzilareeniuuNaTBldnnseiindlag

DIFLABNNILADS UNUINVDIADUNUADILUNTEUIUATS

NLUY Lﬂ%‘laqﬁauammﬁﬂ
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

303532 msaaﬂLLUUN%}SSLﬁﬂmaﬁﬂéﬂﬁu’uqa 3(2-2-5)
Advanced Electronic Circuit Design
ATILNUATRBNRUUIIITTINGUNIY 2995

nszuansil 29959818Kann HavesnIwiliugaund

vpseaUnond nsldnumenudadunazlifuia

\uvetosduouditu 299505030 TN 2993

WIBUIIEU 199300 N1T0BNHUUYBINATVYIUAN

2asglndssasyinliliGey wenvadonguans

ANdadygia N193LATIERLAZ0ONLUUIINT

Slannselindlageduaoufianes UNUINUDS

AevfiumeslunszuIunIsoRnuUY in3asdlouazinaie

Analysis and design of analog integrated
differential

amplifiers; effects of non-ideal characteristics of an

circuits; constant current circuits;

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

ALAL

303533 WATANITAANDUAYYIUTUNIY 3(2-2-5)
Noise Reduction Techniques
nouuaginuiRvesnsaiugdyausuniy

wuuBidu wadalunisandeyausuniu Wy n1sAgu

NIADAIAULAYNISNTEY NMTInvewBidule ANl

v9355u1a JyndidulowaziSudlelgynilunis

Uszgndduwnasdnelnuuuadu n1sesnuuudinges

wuudidule

Theory and practice of EM noise coupling;

Techniques for noise reduction: shielding,

grounding and filtering; measurement of EMI to

comply with government regulation; EMI problems

303533 WALANITAANDUA YYIUTUNIU 3(2-2-5)
Noise Reduction Techniques
noufuarinujuivesnisatudday i

SUMULUUBLON nadialunisandgyiusuniu 1o

N13AY N13RDAIAUKATNITNTDI N15IA038L8u e

msnaeivassyua Jymdoulonazisudludymily

n1sUszgndfuunasdteliuuuadu n1seanuuusa
nsosuudoule
Theory and practice of EM noise coupling;

Techniques for noise reduction: shielding,

grounding and filtering; measurement of EMI to

comply with government regulation; EMI problems

AR
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and solutions to switching power supply | and solutions to switching power supply
applications; design of EMI filter applications; design of EMI filter
303534 BLannsolinddmiudumesiin 3(2-2-5) | 303534 Bumedifnvesassnds 3(2-2-5) | “Usuresune
YOIATINA Internet of Things “Fﬁ;"m
Electronics for Internet of Things nseanwuuszuululasroulnsalansdmsy -Lﬂa'ﬂ‘{«!
n1seenuUUIzuUBLannIednddiviy | Sumesidnvosasinds wasduwednneg NATAIVAL wlasie
Sumesiinvesassnds rasnduweising 9 WITAIVAY | 99 ﬂ’liai@a’]i%’@y]ﬁ ﬂ’]iL%EJ@JGiEJ’Nﬁ]i/WUUEJ'EJE’JGi’NG] ealeny
19 9 n1sdsteyaueurfenuarfidvia n1sAiledis | n1seenwuunazasislassineduigesliiatediae
wFuild nsideudensas/szungessng 4 15 | lulasreuinsaass n1sdsulusunsudanisuu
gonuuunarvadslassineduigesiianedqe | lulasreulnsames nsiiuuazyszanadoyauunanii
lulaspaulnsataainsenanis 9 A9 Beulusunsuds Design of microcontroller system for
msuulilasreulnsaaes nisiiuuazyszanadeyauy | intemet of things (IoT); sensor circuit; control circuit;
AA data communication; interconnection between
Design of electronic circuits for internet of | subcircuits and sub- systems; design and
things (loT); sensor circuit; control circuit; analog | implementation of wireless sensor networks by
and  digital  signal  transmissions;  energy | microcontroller; microcontroller programming; data
consideration; interconnection between sub- | storage and analysis on cloud server
circuits and  sub- systems; design  and
implementation of wireless sensor networks by
various microcontroller families; microcontroller
programming; data storage and analysis on cloud
server
303543 BLannsedndidues 3(2-2-5) | 303543 BianvsedndlTuas 3(2-2-5) | ARAN

Opto-Electronics

sssurfnnudundunas vethaduladidng
3n Wulediuas auaudAnisuaavesansneda
IalontUaauas ﬁugmﬁé’ﬂmsﬁw’m‘umLamja% LUV
wedrinfngiaigesarsieiig fansaadunas
gunsallvllalianidn Inanlsiwdusazuagadu

Wave nature of light; dielectric waveguide;
optical fiber; optical properties of semiconductor;
lishtemitting diode; basic lase operation; gas laser;
semiconductor lasers; photodetector; photovoltaic

devices; polarization and modulation

Opto-Electronics

sssumiandunduuas viethaduladidnn
3n Wulediuas auaudAnisuasvesansiadai
Ialoaasias ﬁugmwﬁﬂmiﬁwmﬁuauaLﬁd@% UV
wesrinfngiaigesasieig dnsiaduuas
gunsallnllalianidn nanlsiwduuazuogiadu

Wave nature of light; dielectric waveguide;
optical fiber; optical properties of semiconductor,
lisht emitting diode; basic lase operation; gas laser;
semiconductor lasers; photo detector; photovoltaic

devices; polarization and modulation
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303544 Bidnnsolinddansunng 3(3-0-6)
Biomedical Electronics
AndnuuzanzveIgUnIaliivuazLATeq

Fuinreaunisunnd anaudinaruuuunig

AdnmaniveanIosiuTuazgunsaiuUasdayn o

HaNTENUTe999T T Afiden1sTananisunng

dugasunIuwazAIiaNaIn nguveinisdeaundu

WUUUINLAZILUVAUTOU 9 Faveneuaziisnfinaanud

Foulurouvesdyain gunsalvenedyan n1suua

dygraguinusasdymiandaay n1susvendtdau

yasfmunNruIndludmnssudaing: nnsialuns

Aasgsilafnuyed wisinguaziniosdetn ng

Aadelngldndudssanuigs msinsasinisivaves

Todinuazadudssauigs 2diEnnsnuaziaiesius

Famm/iedessusiad

Specification of biomedical sensors and
instrumentation; sensor/ transducer characteristics
of the

conditioning circuit on biomedical measurement;

and mathematical models; effects
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
and  biosensors/

measurement; electrode

chemosensors

303544 Bidnnsolinddansunng 3(3-0-6)
Biomedical Electronics
AndnvazianizegUnIaiinvuasiaies

Fuinneaunisunnd auaudinazsUiuunig

adnmanivealniosiuuazeunsalulasdygyia

HansENuve9ashnihfifidenisianienisunng

fUINTUNIULAEAIRANATIA NGuveInNIsUoUNaY

WUUUINWAZILUVAUTOU 9 Faveneuazdasninninud

Houlviouvesdyao aunsalvenedya i n1suua

doyraugvuuiasdygiadaas nMsussendldau

gasnuanruIndIluanTIndinet nsialuns

Anseiilafinuyud wisinewaziadosiotn nns

edelneldndudssanuigs miindnsnisinaves

Tofinuazadudssniuiay 2ddnnsnuaziaTasiuy

Fanm/edessuiiad

Specification of biomedical sensors and
instrumentation; sensor/ transducer characteristics
of the

conditioning circuit on biomedical measurement;

and mathematical models; effects
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/ chemo

Sensors

ALAL
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Special Topics in Electronics and
Embedded Systems
einiaaseunquiteriviaulaludiagu
‘maﬁLﬁﬂmaﬁﬂéuamzuuammﬂaﬂaﬁﬁﬂgmﬁaﬂm
nfaeuluivudidnvseiinduayszuuausnatia
This course covers topics of current interest

in electronics and embedded systems selected by

303548 defirwnediannseiind 3(3-0-6)
waEITUUANDINAEI
Special Topics in Electronics and
Embedded Systems
einiaaseunquindeiithaulalutiagiu
‘vm%Lﬁﬂmaﬁﬂél,l,aziwuaumﬂaﬂaﬁa%agmﬁaﬂm
nfaeuluivudidnnselinduar szuvausnaild
This course covers topics of current interest

in electronics and embedded systems selected by

AR
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the instructor in the area of electronics and | the instructor in the area of electronics and
embedded systems embedded systems
303551 mwﬁmuquﬁugm 3(3-0-6) | 303551 wqwﬁmmmﬁugm 3(3-0-6) | AuAY
Fundamentals of Control Theory Fundamentals of Control Theory
mimuaﬂuﬂ%qﬁamusLLaz@mauﬁ’ﬁﬁugm mﬁmmﬂuﬂ%gﬁamwLLax@mauﬁaﬁugm
nstaunauiusanIuy n1eeniuUsidunaaniuy | n1slounadudinlsanius N150anNkUUAIFLNAaAIUY
nsUaundurioan ﬂ?iﬂ’JUﬂJJLLUULLEJﬁﬁ’JEJ’T% fiansos | nstaundauvieen mm’m@mmmmaﬁ’;m% fN799
ALY NTAIVANLULLEAAT Jgyyin1siamiuuag | A1387U ASAIVANLULLEAAE Jayninishinniuuay
Jaynnsindadayeyrusuniu n1seaniuunisaiuad | Jayminisidndayiusuniu A5eenluunITAIUAL
WUUUIHUS WUUUIHUS
State- space control with basic properties; State- space control with basic properties;
state feedback; state observer design; output | state feedback; state observer design; output
feedback; linear quadratic regulator (LQR) control; | feedback; linear quadratic regulator (LQR) control;
Kalman filter; linear quadratic Gaussian ( LQG) | Kalman filter; linear quadratic Gaussian ( LQG)
control; tracking problem and disturbance rejection | control; tracking problem and disturbance rejection
problem; integral control design problem; integral control design
303552 mwﬁmﬁmﬁ’ummsamﬁqm 3(3-0-6) | 303552 wqwﬁmimmmmzamﬁqm 3(3-0-6) | ALLAN
waznsUsEENA waznsUsEENA
Opt|m|zat|on Theory and Its Appllcatlons Optlmlzatlon Theory and Its Aplecatlons
Wuﬁm‘wqwgmimmmmuamwam A1INIAN Wuﬁmmq‘wgmimmmmuaumam N139AN
LM&J’M&@W]QWUEN‘WQWUUMGWEJW’JLLiJ‘iU‘i’]ﬂﬁ]’mNE]ulle LM%J’]S&@W]Z‘EWUBﬂﬁﬂﬂﬁluﬂa’lﬂfﬂ’éLL‘UiUi’]ﬁﬁ]’mN@ul‘U
wazseieuluddy msvaAmnzauiigadmemada | wazseReulutsdu msmAwmnzauiignsmemaie
ey n1sUszendldaulussuuaivaunaznis | fitaw n1sUszgnaldauluszuuaivauiagnis
Uszananadoyiu Uszananadoyay i
Fundamentals of optimization theory; multi- Fundamentals of optimization theory;
variable optimization with/ without constraints; | multi- variable — optimization — with/  without
optimization with special tenchniques; applications | constraints; optimization with special techniques;
in signal processing and control system applications in signal processing and control system
303561 NsUszaaNadnyy 3(2-2-5) | 303561 n1sUszIIANAdY YN 3(2-2-5) | YSuAadune
Signal Processing Signal Processing PRLTLRIRVEY
AuANUALATNITIUUNTYYIULALTEUY NS N5ATIERLarUsEIIaRataYaN1INAReY | T18AZIBUn
"3Lﬂiwﬁé’zyzyml,l,aziwuiut,%aLamLLaSL%ﬂmmﬁ M3 | 3N19ATUANNITNAGDINIULIAIRTI NITIATIEN | NITANWIAS
Uszananadaanavaifosnessuunanfiimie | anndy n1seenuuusinges N338YITUU N1591809 Snifiuiu

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

Tulawuseidosuarlideiies Ygmilunafjuasy
wWUURNRUfURNS

The analysis and processing of experimental
data; real- time experimental control methods;

spectral analysis; filter design; system identification;
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simulation in  continuous and discrete- time
domains; practical problems with laboratory
exercises.

303562 NsUsTAI@HANIN 3(2-2-5) | 303562 N15UTTUIBNANN 3(2-2-5) | USurasune
Image Processing Image Processing PRLILRIRVEY
BN INLAE SEUUTRHUaRIAlUT LN n1sgudiegnakaznIsadeulndgaIn @ n13 | Twauidun

warANd AsIaTuTeU miLﬁmqumW MsUTEINA | ANEUNUIANTIN AMTUUIEIUAIN N1TUTELIARANN NNSANYIT

wagmayInenIn msaeamadlad nstudaam | madugiuinet avduitusuasmansesamdadu n1s | Enifiatu
The theory of image and two-dimensional | WUasn1w latnuain n15USEUIaRANTNRAI8AIY

linear system in time- domain and frequency- | azldun m'ifiﬁumWLLasmiamﬁ'z:yfmm‘wmuiumw

domain; edge detection; image enhancement; miiﬁﬂ’ﬂLLUULLazﬂﬁiLLaﬂﬂmﬁﬂwmz AsaanztUgunIn

image  restoration and  estimation; image Image sampling and quantization; color;

reconstruction; image compression point operations; segmentation; morphological

image processing; linear image filtering and
correlation; image transforms; eigen- images;
multiresolution image processing; image noise
reduction and restoration; feature extraction and
recognition; image registration.

303563 AawiiILAasIviAl 3(2-2-5) | 303563 AaUNIAOTIvIAY 3(2-2-5) | AaLdiY
Computer Vision Computer Vision
Yadeiiuguvesneuiinmesivel nadely Hadeitugruvespouiinnesiviad weialy

n13711aU 1l LAz NITUTEIIANANINTZAUEY | N13Y1IANULENTIANINKAENITUTEIANANTINTEAUES

A1TBUIAIUNIN TATIAFIBTIFURUS 1AT9a519919 | N15UUsdIUn I TASIad1afeduius Tasaasnamis

L5UAELR m’:?mzﬁ'aulm ﬂ’]i‘ﬂy‘U@: NMIBUNTU T8UUNTT L5UNAEIR ﬂWSLﬂSBUIM? ﬂ’]i‘:JJU@: NMIBUNTU J8UUNTT

ueALiu ueaLTiu

The fundamentals of computer vision; The fundamentals of computer vision;

techniques for image understanding and high-level | techniques for image understanding and high-level

image processing; image segmentation; geometric | image processing; image segmentation; geometric

structures; relational structures; motion; matching; | structures; relational structures; motion; matching;

inference; vision systems; object recognition inference; vision systems; object recognition

303564 N1598NLUUAINTDY 3(3-0-6) | 303564 NTODALUUFINTDY 3(3-0-6) | ALY

Filter Design

1A59a51904A9IN 509N 08 InATANITEDNLUY
ANT09RTRNea Naufn1sUsEIInA ssuudaduasly
Wadunanfumiie nmsvszgndldauluszuuaivay
wAENNTUTTUIANATEY M

Digital filter structures; techniques of digital

filter design; approximation theory; design of linear

Filter Design

1A59a51999989N509A300a tnAllANIS
PANLUUMAINTDIAINDA B NITUTTUIUAT TEUULT
usazldi@aduanfuniie n1sussendldaulu
JEUUAIUANLAENTUTTINANaTR Y0

Digital filter structures; techniques of digital

filter design; approximation theory; design of linear
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and nonlinear discrete-time systems; applications | and nonlinear discrete-time systems; applications
in signal processing and control system in signal processing and control system
303565 wAANIelinduas sEUUuEUA 3(2-2-5) | 303565 wAAmMIelinduassEUUuEu 3(2-2-5) | -USurhesue
Mechatronics and Robotics Systems Mechatronics and Robotics Systems T8I
N19ILATIZAAAIAATLAZAITLUBINAR W N1TILATIZRAAAIAATLAZAITLUBINAR LT3
Tususuaznguesessiaes ia3esiuiiaziaiosmsadn | lunnduazngueseesians Ladesiuiuaziniesmsain
gunsalddnvsednduaznisin msUszaanadyan | gunsaldidnnsednduaznisin n1suszuanadyyiu
mmitosdu mvszanaalutimeadulaes 33aludu | mnidesdu mstssnaailutiwendulaes S3aludu
uagnsuUatuulenius samansuuuludrmtinag | wagnisuUaluuuenius samansuuuludamiiney
foundu varaniniuia natauaznismiuay 115 | foundu samansn1uss walnuazn1sAIvay N3
muANkuItRUUligLdl n1srivauwuutoundu @ | AuaukuItuuulidady nsevauwuuleundu 6
AIUANTEAD ﬂ’m’mLLmun’mﬂ?{auﬁﬂuawjuauﬁ AIUANTBAD msmqLLmumsmﬁauﬁ‘uaqﬁuauﬁ
Kinematic ~ analysis and  coordinate Kinematic  analysis and  coordinate
transformation; forces, moments, and Euler’s laws; | transformation; forces, moments, and Euler’s laws;
sensors and actuators; electronic devices and | sensors and actuators; electronic devices and
measurements; some fundamentals in image | measurements; some fundamentals in image
processing; trajectory interpolation and control; | processing; trajectory interpolation and control;
Rigid motion and homogeneous transformations; | Rigid motion and homogeneous transformations;
forward and inverse kinematics; velocity kinematics; | forward and inverse kinematics; velocity kinematics;
dynamics and control; nonlinear trajectory control; | dynamics and control; nonlinear trajectory control,
feedback control; joint controller; motion planning | feedback control; joint controller; motion planning
303566 LlLan 3(2-2-5) | 303566 Lanldn 3(2-2-5) | “Usuesune
Wavelets Wavelets T8I

ﬁugmnmﬁm fnsowamida nan1sulawaw

@aLfnvig mMslasziiagnsdansgdssuuniian

n1suseynatdauluszuuaIuaNLazn1sUIEIaNa
dyou

Fundamentals of Wavelets; Wavelet filters;

discrete Wavelet transform; synthesis and analysis

of Wavelet

processing and control system

systems; applications in signal

ﬁyugmnmﬁm ANTIVBINITUTEYNG LA
WAUINITVOINNANE FINToIIMER NanIswUadIn
WAL N15LATIEALarN1SELATIZRSTUULIN
wdn Msuvasrhaniiana nsussendldauluszuy
AIUANLALNTUTEUIANAFRY Y0

Fundamentals of Wavelets; overview of
applications and development of Wavelets,
Wavelet filters; Wavelet

synthesis and analysis of Wavelet systems; fast

discrete transform;

Wavelets  transform, applications in  signal

processing and control system
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303567 NuinsiFeusiaiesins 3(3-0-6) | 303567 nauinsFeudiadesing 3(3-0-6) | AuLFi
Machine Learning Theory Machine Learning Theory
siinveenisiFoudiadosding msduuniBady iiavesnsizousiaiesing msduunidady
TasadngUszamiilon dasuielanastusanision | lassevssaion  ffuivianasdusasision
waanany Fnnesaineasuuttu nsanaulawuy | wadilndy Swnesannmeswuvdu nsdndulawuy
sulal nsSeudidennuiiandu msudaenvlindie | dulil nsSeuiideenuuiazdy nsudaenviinde
wed nislsuiuuvliidaou nsanduiuid nsvn | wed nisleuiuuuldidaeu n1sand uulii nsm
ﬁhﬁmmzau‘ﬁqmLLUUﬁ’]é’daadﬁaﬂﬁqm ﬂ"]ﬁmmzauﬁ@mL.Lwﬁwé’qamﬁasﬁqm
Types of machine learning; Linear Types of machine leamning, Linear
Discriminants; Neural networks: Multi- layer | Discriminants; Neural networks: Multi-layer
perceptron and radial basis functions ; Support | perceptron and radial basis functions ;  Support
vector machines; Decision trees; Learning in | vector machines; Decision trees; Learning in
probabilistic: ~ Bayes’”  classifier; Unsupervised | probabilistic: Bayes’ classifier; Unsupervised
learning; Dimensionality reduction; Least- square | learning; Dimensionality reduction; Least-square
optimization optimization
303568 ViugudiadeuiBgaavinisy 3(2-2-5) | -UATIEIY

Industrial Mobile Robots

A msnvesnalulagvueud laseasiaves
WugudlaAoudl szuufiinuazsaumanfuosuous
anndnenssunsmunuvusudindeud saneiivly
nsimasiugudindoudidigaanane nseenuuy
Wdun1ansiadeudl nsvaunanasinuane nnssey
Funs Msadaunuil fansaeduazirduinden ns
WeulUsunsuuussuuuUianmavueus Jygiseivg
nsUszendldvusudindeuiilunugnaivnss

Overview of robot technology; Mobile
robots structure; Robot coordinate system and
kinematics; Mobile robot control architectures;
Mobile robot navigation algorithms; Path planning;
Obstacle avoidance; Localization; Map building;
Sensors and actuators; Robot Operating System
programming; Artificial intelligent; Applications of

mobile robots in industry

Tyl




109

nangnsuTuuse w.a. 2560 nangnsuTuUTe w.A. 2565 anseil
USuuse

303569 vdefivAiunessuumuANdInl  3(3-0-6) | 303569 WitofiAunneseuunIuANdyI  3(3-0-6) | AR

UazN1TUTTUIaNg wazn1sUsTaIaNg

Special Topics in Control System Special Topics in Control System

Engineering and Signal Processing Engineering and Signal Processing

seinilazasouaquiideiiunaulalutiag i seimniaraseunauiadofiunaulalutiogu
mas’humwﬁiwumuquLLazmiﬂismawaé’ﬁgmﬁq wwé’quwﬁiwummmLLaSﬂﬁiJixmamaé’ﬁgmg?ﬁa
9NLEoNUNIINAADUIUKIUITIAINTTUITUUAIUANLAY | QNLaBNNIAINEaauluLIUTIAINTIUTEUUAIUANLAY
MsUsTIaNady I MIUszIIaNadY I

Topics of current interest in Control Topics of current interest in Control System

System Theory and Signal Processing selected by | Theory and Signal Processing selected by the
the instructor in the area of Control System | instructorin the area of Control System Engineering
Engineering and Signal Processing and Signal Processing
303570 sruuteyaadislridmsuianssuluih 303570 syuudeyaadilnddmiuianssuluih G

Modern Data System for Electrical Modern Data System for Electrical

Engineering 3(2-2-5) Engineering 3(2-2-5)

flugruresnsiiaszsiteyavuinlug n1sld flugruresnsinsgidoyavunnlg nsld
Poyavuialng/lugsia n1sdnnisuaz n1suseaiana | Jeyavuialuglugsia msdanisuag MsUszadans
doyavu1nlung; seUy Hadoop; AU N8N | Toyavuialug; szuy Hadoop; AINUTNINIENA
seifgunazlagmn nmslileseideya vualuglunie | seilvuwazlgm nsieseideya vualngflunig
UHUR nsussendldanuimuienssulih UHUR nsussendldnumuiamnssuluih

Fundamentals of Big Data Analysis; Using Big Fundamentals of Big Data Analysis; Using Big
Data in Businesses; Handling and Processing Big | Data in Businesses; Handling and Processing Big
Data; Hadoop  Ecosystem; Methodological | Data; Hadoop  Ecosystem;  Methodological
Challenges and Problems; Big Data Analysis in | Challenges and Problems; Big Data Analysis in
Practice, application for electrical engineering Practice, application for electrical engineering
303571 drysynnuiaysruudaiugy 3(3-0-6) | 303571 dyayauuarseuuLTAHudy 3(3-0-6) | ALLFY

Stochastic Signals and Systems

fawdsduuazaviunisiiugy Heddunis
NILAYUATAMUNUINUUYDIANUIIRTULUU AN 9
ﬂigmumidmwmaﬁuamwhimﬁ Feyeu1ausunu
WUUVIIAZUUUE N15ATIERdy gy Ay
RUILUUYDINFUTALUNATY NARDUAUDILTILIALAY
L%ammﬁsuaﬁzwLSTNLﬁuﬁﬁﬁiaé’zyzmmejuimmﬁami
wUasuumaIadn

Random  variables and  stochastic
processes; probability distribution and probability
density functions; stationary and nonstationary

random processes; white and color noises; analysis

Stochastic Signals and Systems

AanUsduuazaviuniseiudy Haddunns
nIEAEarAITUILLILYesALthazduluy g 9
ﬂszmumwjmuwmﬁuazLLUUlajmﬁ Fyurasuniu
WUUVIIAZLUUE N19TAs1endygiady Ay
RUNUUVDINFUALUNATU NANDUAUDITIIALAL
L%ﬂﬂ’J’]ﬂJ‘ﬁ‘U@ﬁSUUL‘TNLﬁuﬁﬁﬁaﬁwﬁyﬂmdﬂﬂﬂmﬁﬂmi
wUasuumaiadn

Random variables and stochastic processes;
probability distribution and probability density
functions; stationary and nonstationary random

processes; white and color noises; analysis of
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of random signals; power spectral density; time and | random signals; power spectral density; time and
frequency response of linear systems to random | frequency response of linear systems to random
signals using both classical transform signals using both classical transform
303573 nuiveaduletiia 3(3-0-6) | 303573 wulpthuasasmsUsvendldau  3(3-0-6) | -Usumeduie
Theory of Optical Fibers and Optical Fiber Optic and Applications “Uﬁ«f"m
Communications Wandvosuas Tassadsvesduluduas via -Lﬂﬁay
MIUNTVOILAAZRANDUALRIvRdTadlY | veuduloinas wisifiwesddadulediuas ns | wade
Fulsvieanududndiadlvun n1sunsvesuas n3 | anneuluduleruas niseenuuuidulotiuas n1s | 118391
nszarwvoasludulevdn insaanduinddanivun | ndaiaidatdulodinas Aanesduvendulodiuas
ms¥asing 4 ludulothuas nsnszansvesamazuuy | szuudoansiadulotiuas uwasiidauas dansidu
Inlwduletiuas siaadvduinddaialvun n1s | uas madeuderdulotuas nseanuuuszuueuse
goydeannnisiaase YsednSamlumsdaiiudyaia | tduledinas n1siiasigriainisayldesiuees
Tuladlnuanazdafaluun nsAnasumasazns | duleiduas nsiszisuuniasveaduloiiuas
nsyaelussuuiduly gunsaiusenauduleiuas seUUTEedaas Mstafnandanueiduna
Ray propagation and impulse response in | gunsalidauasluszuunmadafimnandniugnaduuas
step index multimode fibers; ray propagation; | lassngidulediueas nsageutdulothuainazszuy
dispersion and bandwidth of graded- index w3nsllonnaeuniuas
multimode fibers; Measurements of optical fibers; Physic of light; fiber optic structure; types
light propagation and bandwidth in step- index | of fiber optic; fiber optic parameters; fiber optic
single mode fibers; graded-index single mode fibers; | attenuation; fiber optic design; fiber optic
bending and microbending losses in fibers; | manufacturing; fiber dispersion; fiber optic
launching efficiencies in multimode and single | communications; optical light source; photo
mode fibers; power budget and dispersion budget | detector; fiber connection; fiber optic link design;
in fiber systems; optical fiber components calculating system loss in fiber optic; calculating
bandwidth in fiber optic; optical amplifier;
wavelength division multiplexing ( WDM) ; WDM
components; fiber optic networks; measurement
on fiber optic and system; fiber optic instrument
303574 N150BNUUUSZULARANS 3(2-2-5) | 303574 M3eENUUUITUUEDANS 3(2-2-5) | AnAY

Communication System Design

WUIAATINAIUNIBATN NITATUIUIIDNT 1A
sguinndidygraniwardyyiu sunaulu
syuvdeans dersauluiaidediieadu dyyin
sunu Inslawdu NSUNS NTEA1BRNIUVTIEINA
gUnsalane 9 lu tadesfudynia a1eenid nns
AUIUAIAI 9 Tusyuu wey nIdlAnwAg 9

Physical concepts; carrier-to- noise ratio in
communication noise

systems; processes;

Communication System Design
WUNAANIIAIUNIEATN NITAIUIUAIDATIAIY
synInAIdidygraninardyyia suniuly
syuvdeans Feazsawluieiaderiieany dygin
sunau Inanlswdu n1suns nszanaIuUIIEINIA
gUnsalane 9 Tu n3esfudynia arwenia n1sg
AUIUAIA 9 Tusyuu uay nIdlAnweIg 9
Physical concepts; carrier-to-noise ratio in
communication noise

systems; processes;
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polarization topics; atmospheric  propagation; | polarization topics; atmospheric  propagation;
receiver components; antennas; system | receiver components; antennas; system
calculation; and case studies calculation; and case studies
303575 ngudlulasian 3(3-0-6) | 303575 nguilulasiam 3(3-0-6) | ALLAY
Microwave Theory Microwave Theory
awduarviothady nquiasdmiuszuy awduayviotnau ngufiesdmivssuy
vietAdu nsulasdufiuauduaznisuund gunsal vierAdu nsulasdufiunuduasnisuund gunsal
Tulpstaviwnadn slsumeslulasion Tassasadueu | lulasnwiad slsueeslulason Tnsasaduanu
wazilawmes nouvesdrulsenauinasTuunLuAn uazilawas nguivesdiulsenaunasTiuniudn
Transmission lines and waveguides; circuit Transmission lines and waveguides; circuit
theory for waveguiding systems; impedance | theory for waveguiding systems; impedance
transformation and matching; passive microwave | transformation and matching; passive microwave
devices; microwave resonators; periodic structures | devices; microwave resonators; periodic structures
and filters; theory of ferrimagnetic components and filters; theory of ferrimagnetic components
303576 MIUNINIELAFUINY 3(3-0-6) | 303576 MaunsnTzIEAALINg 3(3-0-6) | ALLAL

Radio Wave Propagation

NANTENUVBILANLUUIIUADAUIN NANTENU
84lanNLUUNTINAUADEUY amﬂummmﬂgmwu
ArugRyAMIEs LN AR A NE UMY M3
uwinsz1enduin nsunsnszaeleleluailes nns
wnsnszarglulasiavuazaiudadiuns nanseda
nsgelngelu ﬂ’]‘iLLWilﬂig?\]’]EJﬂg‘ULLUUﬂigﬁ]yﬁ]ﬂ'igﬁﬂﬁ
Tulyslwaidles msunsnszaneanuiniandndednn

Effect of a flat earth on fields; effect of a
spherical earth on fields; 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

Radio Wave Propagation

NANIEYUYBILaNLUUIIUADAUIN NANTENU
203lanUUuUNITINAUADEUTN amﬂuwmmngmwu
Arugaydmaldsnuunasineansnatadunma n1s
uninsEaneAduil nsunsnszaneleleluailes ns
wnsnszarglulasiviuagaduiiadiuns n13nsedn
nsgelngrlu ﬂ’]iLLWi‘ﬂiﬁl’]EJﬂ?ﬂIULLUUﬂSS‘{]Jﬂﬂiﬁﬁ]WEJ
TulnsTnadles msuninszarsamdsgedadssnann

Effect of a flat earth on fields; effect of a
spherical earth on fields; 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
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303577 Anguuuisiuazmsdeansldany  3(2-2-5) | 303577 Inguuuisiauazmsdeansliane  3(2-2-5) | eufu

Cellular Radio and Wireless Cellular Radio and Wireless
Communications Communications

sruvfeansuudlni sruvdearsiadoud sruvudeaisuuilmi szuvdeansinfeud
NFNNIIN NG YYUATNITRBNRUUTEUY doanslianed NANNIIN NG Y HATNITOBNRUUTEUY deanslfaned
ﬁﬂ’g’luﬁ;qq SULUUIA89U89N1INTEANYUALATAANDU ﬁmma;qq SULUUTIABIUBINIINTEANLUALNTAANOU
f&avosnduing Yesdynaing finsie n13nan fdswesnauing Yosdnyaaing Afinnsiia n13nAN
way nMssadyaaluszuudeans wieudl s | uaz madrsaduaraluszuudeans wdeuil n1svh
Srnelawdunarainunain vatsvevesdsdynin | Satelawtulasaunain natsveivesdsdyayin
wnsgruluszuvdeans 1¥ate wuwiAatisaduns | wmssrulussuudeans 1¥ane wwadnfeafunis
N3N NEUNATY N3N NEUNATY

Modern communication systems; cellular Modern communication systems; cellular
mobile communication systems; theory and design | mobile communication systems; theory and design
of high capacity wireless communications systems; | of high capacity wireless communications systems;
radio propagation- loss model; mobile fading | radio propagation- loss model; mobile fading
channel; modulation and coding in mobile | channel; modulation and coding in  mobile
communication systems; equalization and channel | communication systems; equalization and channel
diversity; concepts of Spread Spectrum ( SS) | diversity; concepts of Spread Spectrum ( SS)
Communication Communication
303578 ﬂﬂi?i@ﬁﬁiizUUL%QLam%uqq 3(2-2-5) | 303578 miﬁ@ﬁ’]i'ﬁ%UUL%ﬂLﬁ‘U%ﬂQﬁ 3(2-2-5) | ALLAY

Advanced Digital System Communications

NYWINITRONUUUKATNITILATIZWLU
szuvdoansidan nsuanadyaadusdiuy 1Waa
LLazmsﬁwmaulmLezjsi?ul,wu"l,aiammmﬁmmsamﬁqm
NN59NUULAYIATIEHNISNEN g raumadaavlu
FULUUANN 9 waziadesfudngralaeld wedaves
U3fidyayas masaumeliansudluderanaiadniu
nsnéndyarandaan sudeuislaned dmsunis
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Theory, design, and analysis of modemn
digital communication systems; representation of
signal in digital form and optimum non- uniform
of digital

modulation formats and receivers using signal

quantization; design and analysis

correction
Viterbi

space techniques; combining error

techniques with digital modulation;

Advanced Digital System Communications
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Theory, design, and analysis of modemn
digital communication systems; representation of
signal in digital form and optimum non- uniform
of digital

modulation formats and receivers using signal

quantization; design and analysis

space techniques; combining error correction

techniques with digital modulation; Viterbi
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algorithm  for maximum likelihood sequence | algorithm for maximum likelihood sequence
estimation; design and analysis of spread-spectrum | estimation; design and analysis of spread-spectrum
communication systems communication systems
303580 Mg aTAUNA 3(3-0-6) | 303580 g aNTAUNA 3(3-0-6) | ALLAY

Information Theory Information Theory
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Transmission of information over noisy Transmission of information over noisy
channels; measures of information and | channels; measures of information and
transmission channel capacity; use of codes to | transmission channel capacity; use of codes to
improve the reliability of such transmission; | improve the reliability of such transmission;
mathematical theory of information; transmission at | mathematical theory of information; transmission
rates above channel capacity; linear codes, error | at rates above channel capacity; linear codes, error
detecting and correcting codes, Hamming codes detecting and correcting codes, Hamming codes
303581 nguijuliwantii 3(3-0-6) | 303581 nguijuliwantuiily 3(3-0-6) | AuLFiY

Electromagnetic Theory
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varying
electromagnetic fields; electrical properties of

Time- and time- harmonic

matter; wave equation and solutions; wave

propagation and polarization; reflection and

transmission; auxiliary vector potentials;

electromagnetic  theorems and  principles;

rectangular cross-section waveguides and cavities;

circular cross-section waveguides and cavities

Electromagnetic Theory
- a s
auuwimaniviuisununaiiaziiaies
wolln AuautAadsliiivesaas auniserduiazug
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Time- wvarying and time- harmonic

electromagnetic fields; electrical properties of

matter; wave equation and solutions; wave

propagation and polarization; reflection and

transmission; auxiliary  vector potentials;

electromagnetic  theorems and  principles;

rectangular cross-section waveguides and cavities;

circular cross-section waveguides and cavities
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Finite Element Method for Electrical Finite Element Method for Electrical

Engineering Engineering
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Boundary value problems; electromagnetic Boundary value problems; electromagnetic
problems; variational method; method of weighted | problems; variational method; method of weighted
residuals; one- dimensional analysis;  two- | residuals; one-dimensional analysis; two-
dimensional analysis; three- dimensional analysis; | dimensional analysis; three-dimensional analysis;
eigenvalue problems; vector finite elements eigenvalue problems; vector finite elements
303585 MgufN15 N9 3(3-0-6) | 303585 NguUHNTHTE 3(3-0-6) | ALLAL

Coding Theory Coding Theory

msldsiaiiedaslunisifinanuindedoves msldsHafioraglunisifiuanuyniedeves
mia'ﬂ%'a;ﬁar;huszima'aﬁiyzywmﬁﬁé’ﬁgmwmwmu mia'a%’a;ﬂashusdadeiné’zyzyﬂmﬁﬁé’zymwmwmu
Tassadramnsiivadnvessiadnis 4 laun swaifl | laseadramnsfivadavessianie q ldun swaiid
AMNELNTIUNIATI9TR wazuAladeRanainainnis | muausalunsnsvin waziilateianainainnis
dv sialfiey svalalelaneou svianeuligiuuea uay | de sialfiey siiasalalaneu siamauligiuues uay
swadild lun1sesivasunisdndunisduammig | sadild lunisasaaaeunisdniunisdiuiamig
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Use of codes to improve the reliability of Use of codes to improve the reliability of
transmission over noisy channels; algebraic | transmission over noisy channels; algebraic
structure of codes; includes error detecting and | structure of codes; includes error detecting and
correcting codes; BCH codes; Reed Solomon codes; | correcting codes; BCH codes; Reed Solomon codes;
convolutional codes and codes for checking | convolutional codes and codes for checking
arithmetic operations arithmetic operations
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Antenna Theory
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Fundamental

parameters of antennas;

radiation integrals and auxiliary potential functions;

Antenna Theory
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Fundamental

parameters of antennas;

radiation integrals and auxiliary potential functions;
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liner wire antennas; loop antennas; arrays; antenna | liner wire antennas; loop antennas; arrays; antenna
synthesis and continuous sources; smart antennas; | synthesis and continuous sources; smart antennas,
antenna measurements antenna measurements
303589 Widefiavmdmnssulihdeans  3(3-0-6) | 303589 Wdefiawmadmnssuliihdears  3(3-0-6) | audu
Special Topics in Communication Special Topics in Communication
Engineering Engineering
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Selected topics of current interest in Selected topics of current interest in
communication engineering, which are taken from | communication engineering, which are taken from
publications and industrial information publications and industrial information
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Aenfuinendinus (Concept Paper) wazdavimanis | Werfuinerinug (Concept Paper) wardnvinanis
Fuanienansuaseidefiiendes Fuprzienaisuazenidefiiendes
Syudy the elements of thesis or thesis Studying the elements of a thesis or thesis
examples in the related field of study, determine | examples in the related field of study; determining
thesis title, develop concept paper, and prepare | the thesis title; developing a concept paper; and
the summary of literature and related research | preparing the summary of the literature and related
synthesis research synthesis
303594 NEUNUS 2 LHU N LUU A 2 3 wuawAn | 303594 INYITNUS 2 LKW N LUU A 2 3 e | -USumesuiy
Thesis 2, Type A2 Thesis 2, Type A 2 T8I
Wawnedesdlonaziinisive davilasesng Wana3eaionazisn1sive davhlasesng
Anenfinus Wiethiauesonnznsuns Fnenfinud Wethiauesennznssuns
Develop research instruments and Developing research instruments and
research methodology and prepare thesis proposal | research methodology; and preparing a
in order to present to the committee thesis proposal in order to present it to the
committee
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Thesis 3, Type A2

Wiusiusindeya Inszideya davisenu
AT EUeRee1a1sE U nE Inendinus Tavi
"31/1EJwﬁwuéaﬁuaugiaiuawwmm%%aLﬁaﬁﬂuﬁ
LNULNIANLNUAENTINTANW

Thesis 3, Type A 2
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Collect data, analyze data, prepare Collecting data; analyzing data; preparing a
progress report in order to present it to the thesis | progress report in order to present it to the thesis
advisor, and prepare full-text thesis and research | advisor; and preparing the full-text thesis and a
article in order to get published according to the | research article in order to get published according
graduation criteria to the graduation criteria
303596 INEIINWULS 1 WNW n Uy n 1 9 MiheAn | 303596 INEIUNULS 1 WU N WU N 1 9 wiein | -USureduy
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Study the elements of thesis, review Studying the elements of a thesis;
literature and related research, and determine | reviewing literature and related research;
thesis title and determining the thesis title
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Develop concept paper and prepare the Developing a concept paper and preparing
summary of literature and related research | a summary of the literature and
synthesis related synthesis
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Develop research instruments and Developing research instruments and
research methodlogy and prepare thesis proposal | research methodology; and preparing a
in order to present it to the committee thesis proposal in order to present it to the
committee
303599 e TNUS 4 WKy N Luu N 1 9 wihefin | 303599 MUNTNUS 4 Wy A WUy A 1 9 wihedn | -Uiufeiuie
ERERLE

Thesis 4, Type Al
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Collect data,
progress report in order to present it to the thesis

analize data, prepare

advisor, and prepare full-text thesis and research

Thesis 4, Type A 1
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Collecting data; analyzing data; preparing a

progress report in order to present
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article in order to get published according to the | it to the thesis advisor; and preparing the full-text
graduation criteria thesis and a research article in order to get
published according to the graduation criteria
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Report and oral presentations covering current Report and oral presentations covering current
topics in electrical engineering area; the selected topics | topics in electrical engineering area; the selected topics
depend on students depend on students
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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
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Research Methodology in Science and

Technology
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Research definition; characteristic and goal; type

and research process; research problem detemnination;
variables and hypothesis; data collection; data analysis;
proposal and research report wiiting; research evaluation;
research application; ethics of researchers; and research

techniques in science and technology
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