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(Applied Mathematics for Electrical Engineering)
ATTUINTAEN

(Stochastic Processes)
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(Digital System Design)
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(Robotic Theory and Design)
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(Computer and Robot Vision)
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(Remote Sensing and Interpretation)
01205518 nAnnsdensuadeiad
(Principle of Machine Learning)
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(Pattern Recognition)
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(Signal Detection and Estimation)
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(Information Theory and Coding)
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(Source Coding Theory and Data Compression)
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(Channel Coding Theory)
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(Multiuser Wireless Communications)
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(Data Communication Networks)
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(Wireless Sensor Networks)
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(Active Microwave Circuit Design)
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(Optical Communication Theory)
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(Computer and Communication Network for Power Systems)
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(Power System Stability)
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(Power System Operation and Control)
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(Power System Protection Engineering)
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(Principles of Smart Grid)
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(Computer Methods in Power System)
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(Power Systems Planning)
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01205559  N1FANHWITNNIATEAMARSYBITEULAA 3(3-0-6)

(Economic Operation for Power Systems)
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01205562  N1SAUANAINAYBITEULNAIR 3(3-0-6)
(Digital Control of Dynamic Systems)

01205563  sxuUAILAN HIBILHW 3(3-0-6)
(Nonlinear Control Systems)

01205564  NNTARLIANIANIE TR 3(3-0-6)
(Optimum Control)

01205565  N1SATLANATINATRATAGNIATED 3(3-0-6)
(Fuzzy Logic Control)

01205569  nnseBNLULLAGEIdNSIWINAMSLARINTIHYHEIs 3(3-0-6)

(Electrical Machine Design for Robotic Engineering)

- AFNITINTITUURITHANRNTHURSWRIAYDITEUUNATRI

01205571  wadnuaeanednana Wi 3(3-0-6)
(Dynamics of Electrical Machines)

01205572  NN39IRBIUALNITATLANIAZ DI AITHEMINFLLUD AEN1THD 7 LAR 3(3-0-6)
AHNININAN
(Modeling and Control of Three-Phase Pulse Width Modulation Converters)
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(Renewable Energy Technology and Small Power Producers)
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(Flexible Power Transmission and Distribution System)
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(Unbalanced Faults Analysis)
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(Advanced High Voltage Engineering)
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(Distributed Generation and Energy Storage)
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(Electric Power Distribution System Reliability)
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(Smart Grid Components and Advanced Control Method)
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(Data Mining for Electrical Engineers)
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(Research Methods in Electrical Engineering)
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(Innovative Problem Solving in Electrical Engineering)
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(Selected Topic in Electrical Engineering)
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(Special Problems)
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(Thesis)
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01205511 adiafanslszandamiuiaanssuwii 3(3-0 -6)
(Applied Mathematics for Electrical Engineering)

RyndinBadn U3gRBaduinifsndn nsuwimmvandunisulaadedu fayagu U3gi
dag fiarna neeslenzes sULULLUTLG)R TAs9a31NY8INaIRALIBITsULIBNaNNSBaEN
Malszgnd lfueasanniadeaniufuarannianasoduiiios AvadiaBadudedinng namanidy
FinrnsaNnS B iuETal nqudaansiendu nsAressidyaiouazasun ssunBadnll
(Il PN Rty

Linear algebra, finite dimensional linear spaces, matrix representations of linear
transformations, bases, subspaces, determinants, eigenvectors, canonical forms, structure of solutions of
systems of linear equations, applications to differential and difference equations, numerical linear
algebra , numerical solutions of ordinary differential equations, probability theory, the analysis of signals

and systems, linear time-invariant systems.

01205512 AszUIRNTSIAREN 3(3-0-6)

(Stochastic Processes)

nauiananheniiu dduresdiouls urasdauuLigy Aasaifinsninaguiidsses
ATTHATHITONIEUNUE (RUATAHEHNITOMUSAUNE [H nezuaunIsgueninefin  Anynsanz B
ANASHYBINITUINNTEN gnlduarnszuanmsuuUsSAen nszuaunisuuuiiades nszuawnis
WULLANA

Probability theory, sequences of random variables, stochastic calculus, mean square continuity,
differentiability and integrability, ergodicity, spectral characteristics of random processes, Markov chains

and processes, Poisson processes, Gaussian process.

01205513 A153LAS1E MBI aaRIASUAAanS (WHA 3(3-0-6)
(Numerical Analysis for Electrical Engineers)

MAARTIZAANNARIAAREY TINVDIENNTT HAIRRLYENTHNITRYATIABIAL NAFTigR
vosilsiiuihignivduiifniimdonaiedus Wnlfsfimanzan nnamengen n1smERuE3s
FAY HARALUENENNFLBIDETATL

Error analysis, root of equation, solution of linear algebra equation, optimization of an
unconstrained function of a single or multidimensional variables, curve fitting, interpolation, numerical

integration, solution of ordinary differential equation.
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01205514 ngufjn1suseuadeysyros 3(3-0 -6)

01205515

01205516

(Signal Processing Theory)

NIy Y104 UIHR2BIRY Y104 1AYAFIN NTUNUAYYIDd ATulasd nnsuan3
195 m%ju@f’mﬂfmLLmﬂﬂ‘ﬁﬂ%Nﬂﬁu m‘ﬁ‘f?LﬂiﬂzﬁﬁiyiyﬂmTufmLN‘HL’J@WLL@:MW% ATUURIINLEN
FLUURAEARTT WITNTAIFANG NITUIUREYYIRFLFET NITANANHLLIRNIZUDINCY Y4 WAYNIT
Sty syredRFseadessiu

Theory of signals, signal spaces, basis sets, signal representations, z transform, Fourier
transform, sampling and reconstruction, signal analysis in time-frequency domain, wavelet transform,
multirate systems, digital filters, one dimensional signal representation, signal feature extraction, and

introduction to one dimensional signal recognition.

ATTUSTHIRATNURLNITUNN 3(3-0-6)
(Image Processing and Representation)

ATUIHAIN ATUURINTIN A1FAATIEANIN nnTUsEanan T nnsusafiugan nnsunudiag
Usednun NsisAnEamant: MaRendnunsanig najsuungUidecd

Image representation, image transforms, image analysis, image processing, segmentation,

shape representation, feature extraction, feature selection, introduction to pattern recognition.

IWAdABNNAAD UL REUA 3(3-0-6)
(Computer and Robot Vision)

AWimnirenRaunes dugninenBadnmand nadmuadenlauazniafiatie udians
AR NTIURNERTAIUAZFIALLY ATTHEINS 13AGAEINITRIENINTLRR N13TAn AN
uaBIATIEA naiadeu e lAsaERURaanadUARTET nnadugnm

Computer vision, mathematical morphology, conditioning and labeling, model, texture, arc
extraction and segmentation, illumination, perspective projective geometry, analytic photogrammetry,

motion and surface structure from video sequences, image matching.

01205517 ﬂﬂi%ﬂﬁixﬂx?ﬂﬂLL'&::ﬂ’IiLL‘iJ'&ﬂ’J"IN‘WN"IiI 3(3-0-6)

(Remote Sensing and Interpretation)

LHIANHARLAZ AL 1MR9N95 S sz TR B9FUSENELYBNSIULANMNIURS NYDenTSTn
NABIUES NauamEmsnssnn i nissusinalimunpsimansunTigomgR via i
wilandsinedy afieaililunnsdisaninenns nstazananiniasia nssussaaulason

Concepts and foundations of remote sensing, elements of photographic systems, principles of
photogrammetry, visual image interpretation, multispectral, thermal, and hyperspectral sensing, earth

resource satellites, digital image processing, microwave sensing.
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01205518 wa‘“ﬂmﬂ%‘ﬂuiwmm‘%m 3(3-0-6)

(Principle of Machine Learning)

=8

NANNTTNTEENSUULLSUGN Naun9@3euin1eadia n1sEeuiuuuininaeu nnsEeu;
WU THRARN AW N19EERULLIEEHLSY N1TUTARUNALULAIRBILAZNISRBNULLIIAEY N1TUNEI
mslHanunsBendeeanEng

Adaptive learning principle, statistical learning theory, learmning processes applied in machine
learning, supervised learning, unsupervised learning, and reinforcement learning, model assessment and

model selection, advice for applying machine learning.

01205519 As5suuusL 3(3-0 -6)
(Pattern Recognition)

JagIUBIEARAMSUNIaEIuLLgY Faduuniitudumquiiniainanlesesusd nisnunu
FosuunBaduuazliBadn. MUNINNMIAnEeNANEMLAIATY NITURLULINUFES 119
Fuunlagiuiuudun nnelsafvaruy danesfiunnsdungulneddi Sanedfiuntadunguids
At uardaneaTiunnsTungaEn o

Statistical basis for pattern recognition, classifiers based on Bayes decision theory, review of
linear and non-linear classifiers, review of feature selection, template matching, context-dependent
classification, system evaluation, sequential clustering algorithms, hierarchical clustering algorithms, and
other clustering algorithms.

01205521 SEULABNISATIA 3(3-0 -6)

(Digital Communications Systems)

sruLRea1aRaria natnaszrdviduasiuinilisruudeats madinaia
WARIANHR ﬂmwif]%l,ﬂul,mzﬂi:muﬂﬁLﬁuzjm NITUYIHR Y YT AZTEULULUHIHWLL ﬁiyiy’]m‘ﬁ
GANAULLARTIA Faduflansiign nquFasaume anuqdesdyaos niaaeasidedol ng
IR EEBINEY QY1

Digital communication systems, tradeoff between power and bandwidth in communication
systems, source coding, probability and stochastic processes, representations of band-pass signals and
systems, digital modulated signal. Optimum receiver, information theory, channel capacity, reliable data

communications, basic channel coding.



01205522

01205523
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NN9RTI9TULAT Uz HIMATA Y EY e 3(3-0 -6)
(Signal Detection and Estimation)

VEHNIAIINTUAY YIS N1IATINFBUINHFAFIN U3TngnInisinaula Aansinez
TBIANHAANANA LAABISULLLANTHIWE LASBISULULNAINIBIUNAT LARBISULLLSINTRILAY
wunldganny nsdssinmduuuaaiiasiivedegegn m'ﬁﬂ‘ixmmmuﬁﬂﬁ’mmﬁﬂﬂﬁqm PNGCE
AFANIUUES NITNHIYIBIUAN LAYNIINTDIULLUSUAIRIATUAIUTUWIN

Signal detection theory, hypothesis testing, decision criteria, probability of error, correlation
receiver, matched filter receiver, coherent and non-coherent receiver, maximum likelihood estimation,

least square estimation, Wiener filter, linear prediction and adaptive filter for equalizers.

NEHITAUNALAsNISIENTAR 3(3-0-6)
(Information Theory and Coding)
eunaluazienngldning  arsaumadan audRnisutowindaduiidy - snsenlngd
PE9NTTUINMIINEN Nsdinsiaumasidia AnqTasasRy o wKlnstiBeaying
FAINEY Y DIULIUINTN N TRETBIREY Y104 wqwﬁé’mmmwﬁm NOEHFTFNAUEITY
Entropy and relative entropy, mutual information, asymptotic equipartition property, entropy
rates of a stochastic process, source coding, channel capacity, differential entropy, Gaussian channel,

channel coding, rate distortion theory, network information theory.

01205524 nguijnrsiiinsiaunasiniausznisivdntiays 3(3-0-6)

(Source Coding Theory and Data Compression)

Nugmmndiamansdmiinstusauuligayife niadinsiauuudnmm n1adnsisia
Adle WA adaFaILLINaWIYN Ty nadinaiEuuLiTne Augrneadiamansdiniunist
fauuugeydy nispaunduuuaings nsmeunduuunaeed nadinsianasine nadinais
msutay madnaiauauandsos nnstudanResnyss Foe nw uazAviamd

Mathematical preliminary for lossless compression, Huffman coding, arithmetic coding,
dictionary coding techniques, predictive coding, mathematical preliminaries for lossy compression, scalar
quantization, vector quantization, differential encoding, transform coding, subband coding, speech,

audio, image, and video compression.
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01205525 niqufjnisidinsiadasdtysyim 3(3-0 -6)

(Channel Coding Theory)

ﬁ”uﬂmmﬂ%ﬁﬁﬂﬂrj’mﬁmmﬁm Rndiafifiendas aununilads SaLRenBAn SaaN
swaiidion sisan-Telanew Suaiadug nsunmeda niadinsiauaznisnansiauien sWanom
Tag# nmadinsianensiadmsusiaRlFydnuoiaassiy siaseidiansialuude

Channel coding fundamentals, related algebra, Galois fields, linear block codes, cyclic codes,
BCH codes, Reed-solomon codes, other classes of codes, Trellis representation, encoding and decoding
of block codes and convolutional codes, encoding and decoding of code with nonbinary symbols,

concatenated codes.

01205526 ﬂﬁiéﬂﬂﬂif%ﬂﬂﬂﬂ@’lﬂé?‘if 3(3-0 -6)

01205527

(Multiuser Wireless Communications)

WUUSABNTENAEY YN (3aNE AMHNAINARTY STULIEAGATS ANYYaNTBIdyay (3
a8 AoHNANe | Pesdtyayiodlnly

Model of wireless channel, diversity, cellular system, capacity of wireless channels, multiuser

capacity, MIMO channels.

m‘%ﬂ"zi'm?}ﬂmiﬁfaad@ 3(3-0-6)
(Data Communication Networks)

annilnenssueSeinesrULAesans mﬁmmmmﬁ'@ﬂm%mﬂ@ N19A9999LAITHRANRTA
naBenzedisnlul® nadinsey malmssiannadneesnsasinaanstnenszuaunns
n13renuazngEnsdindn mnadntunsiafinandiBeadin nsinssiaanandntueseng
Tnalinquiauiudeszsetiunslaausen nisfiaunduuazin3etinarniuandy ndadreding
NRIEN %@%m@umuﬁ@izuuﬂ@mLmeiLLﬂ\aTWiTwma AN9ATIVENINE ATRBNLAUNTY

Communication network architecture, data link control, error detection, automatic repeat
request (ARQ), framing, message delay analysis using Markov processes and queuing, delays in
statistical multiplexing, network delay analysis using Kleinrock independence, reversibility and Jackson

networks, multiple access networks covering ALOHA and splitting protocols, carrier sensing, routing.
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01205528 ASBENRUUSTULRENSEN1Y 3(3-0-6)

(Wireless Communication System Design)

annilnensTHYesTTUURDENS AYYIMUATNITLUAIAFTIA FeYQYITUNIULAZNITUNTN
AR NITUNINTLANUALNITINNE FHTRTBIN Y YIUAZNITUIININITI NN N1TUTEAIAN
mMedenmARANINATAL Y LA NN EmanEn1e N19UsTRRTTANNSUEATINRANATA N3
AWIRAHIWILHNYE9NS T TUN198 AN SAIUARSH NNIUTRNANIIOHIa9TULAD AN

Communication system architecture, signals and digitization, noise and interferences,
propagation and fading, channel properties and fading mitigation, synchronizations, choosing of
modulation and multiple access techniques, error correction coding evaluation, traffic density calculation,

spectrum management, communication system performance evaluation.

01205529 \wSadtefasuilEae 3(3-0 -6)

(Wireless Sensor Networks)

sruLeEaneiefa wasttadasuiuuuaNTde wastedaiui Basuuuassinnassu nns
o § 1 o o 4 4' o & § ' @ dl @ = | o o/ v
IPNSBONHD TW‘ﬁT‘VIﬂ'ﬂﬂﬂ’m‘iuﬁﬂﬂ’]‘iﬂ‘ﬁzﬂﬂ“ﬂuﬂ’1‘3%@@”‘3@’1\15‘[ ﬂ’ﬁLﬂ‘LILﬂil'l‘ilﬂﬁdﬂ?um‘ﬁﬂﬂ’m@'ﬁﬂ?j
Bang miiffv”mLé’iumdéfum%mhﬂﬁq%’uﬁf%ﬂﬁﬂ WP3BYNFITUETINNTLANY NTTINURLUITHIANG
fayaszndnas ssuulfifinisuasiaaine aduayuamiun1sUssendfedn nrsimurandu U

=1 1 o/ o/ VPV (4 = 1 o/ o/ VPV

Lﬂ‘ﬁﬂ“ﬂ"lﬂ@]’l‘iu‘g\f‘ﬁﬂ’lﬂ ﬂ’l‘ﬁﬂ‘ﬁ:ﬂqﬂﬁlLﬂ‘ﬁ@‘il’]?_lm'l‘ﬁ‘l_lgr‘iﬂ”l?_l

Networked embedded systems, smart sensor networks, energy—-awareness wireless sensor
networks, connectivity management protocols for different communication layers, data gathering in
wireless sensor networks, routing in wireless sensor networks, distributed sensor networks, data fusion
and processing during transmission, operating systems and network-support for embedded applications,
software development on wireless sensor networks, applications of wireless sensor networks.

s

01205531 N152BNLUUSEUUAING 3(3-0-6)
(Digital System Design)
asznanedidnnsaindlasnisBeuieniufinusmuazannga masdneneessm
Taewi U 29999amseauLLsng miasAEdaafeiaiuarnnsUszgned i n19een wULa9as
paInfnEmittANeEHatfes gunsoluaaddusssnuuLdInala uanlastnarmens
Electronic gate families with comparison of cost and speed trade off; general fabrication of
integrated circuit, different types of metal oxide semiconductor (MOS) integrated circuits, semiconductor
memory and its applications, design of logic circuits with read only memory (ROM); programmable logic

array (PLA) and microprocessor.



01205532
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WIFFTHUTUENDN 3(3-0-6)
(Analog Integrated Circuits)

nanNTEDNULLLAYIN N ZTigarastsassauenzann ine e lnladgues Aanduns
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nassaAndiafulszquazdiansasnansaiiios ndnmadesiusassesdulasiaiaduueurasn
uazasassaulasueurasniinfaia nssanuuuleadrenfiamesdan el fis

Principles of designing and optimizing analog integrated circuits in CMOS technologies, device
physics of MOS transistors, biasing and references, basic circuit building blocks, operational amplifier
and operational transconductance amplifier designs, feedback and stability of feedback amplifiers, noise
and ultra-low-noise design techniques, designs of switched-capacitor and continuous-time filters, basic

principles of D/A and A/D converters, computer-aided design practices.

01205533 1949553NAANA 3(3-0-6)

(Digital Integrated Circuits)

aunsaidnaauazmaluladnandn madensnszvdnetiu Sunefnesdnea nisUezdnis
WNSNTZANE BMNe AU ANTAANAUAIAY M9TTANYUATWITTIRIAY  N1TATUANIIAT
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CMOS devices and manufacturing technology, interconnect, CMOS inverters, propagation
delay, noise margins, power consumption, combinational and sequential circuits, timing and clock

distribution, memory, design and verification methodologies.

01205534 szuniA3asna (WHaania 3(3-0-6)

(Microelectromechanical Systems)
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Microelectromechanical systems, microelectromechanical materials and fabrication process,
micromachining technologies, actuation, sensing, scaling laws of miniaturization, microsystem design and
packaging, working principles of microelectromechanical systems, microelectromechanical system

applications.
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01205535 Lwﬂfuiaﬁﬁqsu:‘é 3(3-0-6)

(Sensor Technology)

NN99UNNFISLE ANUIAZIANTE NANNN9YIN9TW N3 THIUEnSL3 Fasu3qania fiasu3uuy
98 frudssuudasna Wingania

Sensor classifications, characteristics, operational principles, sensor applications, microsensors,

integrated sensors, microelectromechanical system sensors.

01205536 gunsaiBiannsainduss 3(3-0 -6)
(Optoelectronic Devices)
aTANgIIeILA atinnsuasrestan gunsolilausuazgunsoluanang fngiain
LAILAZFALEUAY UNsoinANSUaELATLINTITULIES VievhaRuuaouazvassanddnnsaiing
WA LALHDS ‘iz‘uuLﬂ%mé‘fﬂ‘m@fm“\f%g@ﬂmmﬁLLm
Basic properties of light, optical properties of materials, light emitting and display devices, light
detector and sensor devices, optical modulation and optical deflection devices, optical waveguide and
optoelectronic integrated circuits, lasers, microoptoelectromechanical systems.
01205557 ialulagigunsaiansieiani 3(3-0-6)
(Semiconductor Device Technology)
walnladinsadnineasaan malgnuan malgniudfufing nazuaunisaandindimng
ANEEYN N1aENTTdBden1TunsBLazn1silelaaen naruaunisinlednns i n1snulasuve
vaslane Masdeduansanleansad almnesauazmaianiou
Integrated circuit fabrication technology; crystal growth, epitaxy growth, thermal oxidation
process, solid-state diffusion and ion implantation, photo-lithography process, metallization, chemical
vapor deposition, sputtering and etching.
01205538 wialulagiaaduasaniing 3(3-0 -6)

(Solar Cells Technology)

nquiuaUNSsHresanstivdani aniinuaseasansfisdinin Tassadnsnsead
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Band theory of semiconductors, optical properties of semiconductors, structure of solar cells,
characteristics of solar cells, equivalent circuit of solar cells, p-n junction solar cells, polycrystalline silicon
solar cells, solar module, design and applications of photovoltaic system, concentrated sunlight system,

testing standard.
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01205539 qwssqumwﬁﬂﬁluﬁwq 3(3-0-6)
(Radio Frequency Integrated Circuits)
walladueauazdiafifionisdarandliituanuige ansReuuadoyoinsuna
A0NTIRENTIHARBISULATLARDIR WITYH Fee N TUNINR LA ANIEDS BDaTAAABS 6
Fupzianag faoeneing
MOS and BJT technology for high-speed applications, distortion and noise, receiver and

transmitter architectures, tuned circuits, low-noise amplifiers and mixers, oscillators, frequency

synthesizers, power amplifiers.

01205541 NquusinfnWidugs 3(3-0 -6)

(Advanced Electromagnetic Theory)

ngManyaresmHLHEN i TnBENEEN UNWAN uAZAINAINT NAALTBIRNNTS
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Fundamental laws of electromagnetic; dielectric, magnetic, and conductive media, solution of
the wave equation, reflection and transmission of plane wave, polarization, scattering, and dispersion,
interior and exterior boundary value problems, integral representations, eigenfunction solution and

Green’s function, computer applications to solution of canonical problems.

01205542 qu‘lslf]tmzﬂflifafaﬂLtuuﬂﬂﬂfmﬂﬂﬂ 3(3-0 -6)
(Antenna Theory and Design)
NIRPBINANYALBINIEBINTA BUANTAN1TUNTIRUasHeAduAnd g aneeniFLuLaIn
WUUaETA LATUAaIAU NNFANATIERRNEBINTA WIATNANITRLATIERITNFRLaY BNAuANgLLY
AWLBILATUULFIN
Fundamental parameters of antennas. Radiation integrals and auxiliary potential functions.
Wire, aperture and array antennas. Antenna synthesis. Numerical analysis techniques. Self and mutual

impedances.

01205543 funusitnanWHNBIA1Ins 3(3-0 -6)
(Computational Electromagnetics)
Aproalumd uazmsUszgndliie iinade sumuindn Wi anaeinie danszan
n92a18 ABHaR1IEURY ABnarsunzlulamioan ABaungnsadn
Method of moment and its applications to electrostatics, electromagnetic fields, antennas,

scatterers; finite-difference method; finite-difference time-domain method; finite—element method.
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01205544 NN92BARUU2995 (N IASIINLLUUNEN 3(3-0 -6)

(Passive Microwave Circuit Design)
Vli.]‘islfjLL@Zﬂ’]‘iﬁﬂTﬁLﬁﬂNﬂﬂmﬂwdﬂ AN [Nf e ndaulasBuRumud wWyiBnd
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Theory and implementation of transmission lines, discontinuities, impedance transformers,

network parameter matrices, even and odd mode analysis, analysis and design of passive microwave

devices.
01205545 ﬂ’]i@@ﬂLLUU'J\?’Q‘STNTﬂiL'J‘NLL‘IJ‘]JLL’Sﬂ‘]?I‘N 3(3-0-6)
(Active Microwave Circuit Design)

NM9DBNULLNTTVLILALNITIRIADS O Qﬂﬁﬁ%ﬂﬁﬂﬁmmqm‘iﬂﬂﬂuﬁh NIFVYIYUNUNT
WITVYYANRIGI WITBBATIAIADS 19938 NIEDs

Amplifier design using s parameters, low-noise amplifier, broadband amplifier, high power
amplifier, oscillator circuits, mixer circuits.

01205547 ‘Vli]‘ldf]ﬁ.@ﬂ’liﬂ’mu,ﬁs‘l 3(3-0-6)
(Optical Communication Theory)

NMATIALAZNITEDN LU LYBITSULNIUAY LRZTEUUNTITEINTU LLNQG?]/QHL%MT?J 19
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Analysis and design of optical and fiber optical systems, direct detection, heterodyning, laser
modulation formats, receiver analysis and fiber modeling, fiber propagation including attenuation,
dispersion, and non-linearity, time- and wavelength-division-multiplexed networks.

01205548 LA%azaaa1suazAaNRASASLSEULAIRS 3(3-0-6)

(Computer and Communication Network for Power Systems)

ndnnsReaTRATa nanniTaeaariuas i ndnniaaemslEanedaanauaadang
ninmaedainedesstoys maluladirdainedosadmivesilaznauiugmlnesings ns
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Principles of digital communication, principle of power line communication, principle of radio
frequency wireless communication, principle of data communication network, communication network

technology for advanced metering infrastructure, Information security management.



01205551
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N@mu%"mg'wmix:uuﬁm”a 3(3-0-6)
(Power System Transients)

MaAsuuLasiaAgaouraAnT uARNITIRT NN T UET AN T LA N TN RAL
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Switching transient, direct current and alternating current interruption concepts, arc modeling,
abnormal switching transients, capacitor switching, current chopping transients, ferro-resonance,
transient recovery voltage, traveling wave phenomena, computer programs for switching
transient calculation, effects of surge in coils of machine and transformers, surge arresters, surge

protection.

01205552 L@f85NTNABITLUUNTIRG 3(3-0-6)

(Power System Stability)

LULdanINaTRUnaAResInB lAsiia sruunaEiu uarsruLAILANmas i iadeanam
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Dynamic models of synchronous machines: excitation systems and turbine control systems.

Small disturbance stability. Transient, multimachine and voltage stabilities. Subsynchronous oscillations.

01205553 M9UHIAIRIALAITAILANTLULATRS 3(3-0-6)

(Power System Operation and Control)
flapuazmaianamaefiisadiasiunsufifnuwaznisaauauiindidsase s s
Usznnaurnaniue mManssiedananamionsuaainisaigniduetinsieaiios nisaunuel
anstlifuAAaaE waznnsAuRsANindsnnanARlnesR R n1stnazinisanessi
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Modern power system operation and control problems and solution techniques, state
estimation, contingency analysis, load-frequency control, and automatic generation control, load flow

analysis and external equivalents for steady-state operations.
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01205554 3AanSsHNISHa9NHsSsUUNIAY 3(3-0-6)

01205555

(Power System Protection Engineering)

wannadBeduedirnssimatiaeiu masu oA sianesd aeilsznay
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Fundamental of protection engineering, fault calculation, symmetrical components, non-
directional overcurrent and earth fault protection, current transformers: steady state and transient
performance, differential relay, protection by distance relaying. Directional overcurrent protection,
busbar protection, transformer protection, generator protection, motor protection, integration of

communication control and protection.

nannislassdne WN1dandes 3(3-0-6)
(Principles of Smart Grid)

nmsamzeslasedessun g Tassngiiinuuudadnuaslnssne i danses
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Power system structure overview, traditional power grid and smart grid, smart grid
infrastructure and components, advanced hardware in smart grid, advanced software applications in
smart grid, advanced material technology in smart grid, dynamic energy system, Technology

adlternatives for smart energy efficiency, smart grid case studies in other countries.

01205556 5ziilauds dnanianasussuuniad 3(3-0-6)

(Computer Methods in Power System)
maufitlmlunisimasissuuiasinens i lsunsnnesiiones suaeiditunis
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Solving problems in power system analysis by using computer program, algorithms in

computing short circuit analysis and load flow in power system, algorithms of nonlinear algebraic

equations for solving power economic problems.
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01205557 FAINTIHAMUNINYBITLUUNATR 3(3-0-6)
(Power System Quality Engineering)
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Power quality from the standpoint of customer value, computer and business equipment
manufacturers association (CBEMA) curves and their application, voltage control and regulation, outages
and interruptions, voltage swells, sags and surges, harmonics, customer value and evaluation, power
quality measurement and evaluation, effective power quality improvement programs to meet

customer’s need.

01205558 NM5IMNUARSZUUANRS 3(3-0-6)
(Power Systems Planning)
NANEINTOINTTRNTHLBIAIHEBIN TN RN NN Bede Fusssuy
TS nsdnapsmananeasszuuwinings niasvenaeniatigesnenesadosiia i
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The forecasting of growth of demand for electrical energy, power system reliability calculation,
power system probabilistic production simulation, maintenance scheduling of generating units in a

power system, generation planning, network planning.

01205559 MMSANHRITUNINLATHIAIRASABITLUUAIRG 3(3-0-6)
(Economic Operation of Power Systems)
dnvamanziazniaiiuulmasssgrandeedadnsimaslonn  naiemzes
annarngudstussiuassy naaradusinmniafinensinlaesednaniafinsasnis
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Characteristics and economic operation of steam plants, development of transmission loss
formula, coordination of incremental production costs and incremental transmission losses for optimum

economy, economic control of interconnected systems, economic power dispatch under specified

constraints, applications of optimization methods for power system operation.
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01205561 SEULNWRIAUALNTTAILAN 3(3-0-6)

(Dynamical Systems and Control)

UIRIBadnuardIAilun15@Badn nsnssaniuudy sy sdndygueanuazuuusa
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Linear space and linear operator, input-output and state-variable descriptions of continuous—
time linear systems, solution of continuous-time linear systems, controllability and observability of
continuous-time  linear systems, realizations, stability of the input-output and state-variable

descriptions, state feedback and state estimators, asymptotic tracking control.

01205562 NM9ATUANAINAUBITTULNAIRN 3(3-0-6)
(Digital Control of Dynamic Systems)

FLULRIAUIAIAFATA WAN1TUUANE  N199LATIERIeHIUBUBITULIBNLENINET ARAZS
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Discrete-time linear systems, Z-transform, Z-plane analysis of discrete-time linear systems,
controller design by root-locus method, controller design by frequency-response method, state-space
analysis, controllability and observability of discrete-time linear systems, pole placement and observer

design, servo systems.

01205563 szuuAuAN(silBadu 3(3-0-6)

(Nonlinear Control Systems)
fgns : 01205562 Uaz 01205564
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Phase plane analysis, fundamental properties of nonlinear systems, Lyapunov stability,
advanced stability theory, periodic orbits, averaging, nonlinear feedback systems, nonlinear controller

design.
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01205564 msmuqummxﬁqm 3(3-0-6)

(Optimum Control)
g : 01205561
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Optimization, calculus of variations, theory of fields and sufficient conditions of relative

extremum, Pontryagin maximum principle, Hamilton-Jacobi theory, optimal feedback control, bang-

bang control, H, optimal control.

01205565 N13AILANATINATNATAGHIATE 3(3-0-6)
(Fuzzy Logic Control)
= = o =4 g o/ ad
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n9UsrgnAlHNIBIRsINANERSAgHIAZE (WITLLAILAN
Fuzzy set theory, fuzzy transform arithmetic, function approximations, inference techniques

and applications of fuzzy logic in control systems.

01205568 NuJUaLN19TaanUULYHENA 3(3-0-6)
(Robotic Theory and Design)
IRUNAFNERS MFAATIiiwIl nseAeuiIuaTANIEBaRLE n9AlResina TR
uazuss FasusuaznisnuaenanuollaeMnan Bimbineud n1sansudunafinuasnis
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Kinematics, position analysis, differential motions and velocities, dynamic analysis and forces,

sensors and image identification, robot vision, trajectory planning and control.

01205569 mi@amt‘uuLﬂ%@ﬁ’ﬂﬁﬂﬁﬁﬁw%’uﬁmﬂﬁmjuﬂw’l 3(3-0-6)

(Electrical Mechine Design for Robotic Engineering)
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Basic principles of electrical machines for generating angular and linear motion, fundamentals
principles and Maxwell’s equations, windings layout and coilings, magnetic circuit design, leakage flux,
resistance in circuit design, electrical machine size and load, mechanical load and magnetic load,

insulation design and heat transfer.
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01205571 WATR2BIATEIGNSNA NN 3(3-0-6)
(Dynamics of Electrical Machines)
MENNTIBAEDITNINATN NEFLNLENEY nnTdIRBINATIAMERSLAZNNT AT
N9 THEN TN AT Y IARBISNINTIARTY IAABNTNIULLRE A AEDIdnTuLLB lTTA
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Principles of electrical machines, reference frame theory, mathematical modeling and analysis
of dynamic performances of dc machines, induction machines and synchronous machines, computer

simulation for operations during transient conditions.

01205572 AT991RBIUALNTTATLANLATBILURINUATHINAULULBIAENISHBALAR 3(3-0-6)
2 o A
ATTHANINNAN
(Modeling and Control of Three-Phase Pulse Width Modulation Converters)
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Power conversion principles in three—phase pulse width modulation (PWM) converters, design
of the control for the converters, the small signal modeling in rotating coordinates, closed-loop control

design, use of switching-state vectors and different modulation schemes.

01205573 LVIﬂTHT’&ﬁW'ﬁi‘l\i"lu‘l&HuLﬁﬂuLt@%éNﬁmYWﬁ’liﬂﬂLgﬂ 3(3-0-6)

(Renewable Energy Technology and Small Power Producers)
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Electrical energy conversions from wind, solar energy, biomass fuel, hydrogen fuel cell and
other energy sources, renewable energy management system, small power producers, components and
operation principle of distributed generators, protection system, power inverter circuits and utility

interfaces.
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01205574 Sz UUAIWALIMAUILAIRIANUUUSUAD G 3(3-0-6)

01205575

(Flexible Power Transmission and Distribution System)
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Power transmission and distribution system automation, control principles of electrical power
transmission and distribution parameters based on high power electronics circuits, operating principle of
flexible alternating current transmission system devices, power electronics device modeling for power

transmission and distribution system, case studies on existing systems.

AsAtaszinaadfiGisuga 3(3-0-6)
(Unbalanced Fault Analysis)
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Symmetrical components, analysis of unsymmetrical faults, power system parameters,
sequence impedance and admittance of transmission lines, sequence impedance of transformers,
change in symmetry simultaneous faults, analytical simplification, unbalanced fault analysis, computer

solution.

01205576 3ﬂqnssNTWﬁqLLsa§aﬂ’u§a 3(3-0-6)

(Advanced High Voltage Engineering)

FUURITIENAN U INATUTIES WA NARWsIRUAN N9BeiuusIiuRAse wefingsnees
nipulasuazian usegenalfussiunsslonis nanszvueaslaleir wefinssuessnuanuins
AnmA? anauds uusn inusege sndfiveslassadauaznisvinenessgunsaiiuszuy
Tusegs nseenuuunazn1sndngunssiiinussgeuazanin wmallanismaseu iusege
HaNTEVLEBITIHLHAN e n Wi ussgesiaganineesszynau

High voltage power transmission system, sources of overvoltage, protection from high voltage
surges, transformer and towers behavior under lightning surge, corona effects, behavior of gaseous,
liquid, solid dielectrics in high voltage electric fields, structures and operating characteristics of high
voltage equipment, design and manufacturer of high voltage equipment and insulation, high voltage

testing techniques, effects of high voltage electromagnetic fields on public health.
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ATHAANIAI AN IUUUNTEAITHURE NI THEANNAITH 3(3-0-6)
(Distributed Generation and Energy Storage)

WABINANIHANE BN EBE UNAINASITIAWA sz uu Ifnings wanns
YNUIBINTIIHARTIA IR ILULNT2978 SeUudARIUNAIIW gUNTaldmIINITTAALNAII W
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Fossil fuel based energy sources, utility-integrated renewable energy sources, Operation
principle of distributed generation, energy storage system, energy storage devices, power quality and
protection issues of distributed generation, standards of Interconnecting distributed generators with

electric power systems.

01205578 AMNIZBAE (G2BITLUUIMHEAIRS IWHA 3(3-0-6)

01205579

(Electric Power Distribution System Reliability)

sruudmieinds i dadnuaziriinudedald amspaniainies wisidmesan
FefoFravdauazney nsadeuLusiaesauidaiie Fugssmularney wusiassnaadeie
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Electric power distribution systems, reliability metrics and indices, interruption causes,
component reliability parameters, component reliability modeling, reliability models of distribution

systems, system reliability analysis, system reliability optimization.

mﬁﬂszﬂﬂ‘u“zlmiﬂid"zi’lﬂfwﬁ'lé’@a%ﬂzLmzﬁ%ﬂ’liﬂq‘uQuﬁzugd 3(3-0-6)
(Smart Grid Components and Advanced Control Method)

avAlsznavreslassinginindanier anndafivmeiuazmitnsiusandeya misedamines
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Smart grid components: smart meter and data concentration unit, phasor measurement unit,
superconducting transmission cables, advanced switches and conductors, solid-state transformers and
fault current limiters, modern flexible AC transmission system and power quality mitigation devices,
microgrid concept, Advanced control method: sensing and measurements, real-time monitoring,
integrated communications for advanced components, smart grid data analysis techniques,

transmission/distribution automation, Advanced system protection schemes.
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aanilnunssnszuuaaanIaes 3(3-0-6)
(Computer System Architecture)

ANTANEIBILFY U UIBIRIULTENBUTULABNASDS BRY ag  ANSILRYBUNR -
L vinm wialiANMsa3 UL IasBTRAssAlunsUssiuBetoy  Wey aessaniinenssy N3
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Comparative studies of computer system components: CPU, memory and I/O; analytical

modeling techniques to allow comparative evaluation of architectures; parallelism and supercomputers.

szuun1sUiRnag 3(3-0-6)
(Operating Systems)

N1999UW NIATUANAARNY NTAMNANITIHGMNE  NN3TANITNHIEATINET N9TTBerin
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Concurrency, deadlock control, synchronization scheduling, memory management, protection

and access control, inter-process communication, and structured design.

m‘sa@mmuszuuﬂumﬂaﬁeﬁ'qfl’;uga 3(3-0-6)
(Advanced Embedded System Design)

ANFDANULLUTLULANDINAHIATLLLLIINITS AMEILULIIAENRIMIUNITEDNUULTEUUENEN
nailafa Arngsngenduas unszuaunITRmTendwsieia n1slusunsnwuunaneaslasly ns
TUsunsuuuunaenisiia nsdifnun

Real time embedded system design, modeling language for embedded system design,
software engineering in embedded software development process, multithread programming, multitask

programming. Case study.

msviniiasdayadmsudsanssuiniia 3(3-0-6)
(Data Mining for Electrical Engineers)

uwmHARuagisatun i miiasieya sssnnAvnsdioyaiemlazensnng
Armnaan i nsdnsnateys nawndeys wiallanisinmfiesdeys n1sdunnuaznis
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Basic concepts of data mining, nature of data in electrical engineering applications, data
exploration, data preparation, data mining techniques , classification and prediction, clustering, anomaly

detection, association rules, and temporal data mining.
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MIYNITHULNA 3(3-0-6)
(Medical Informatics)
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Definition of fundamental medicine, medical data acquisition, storage, and use, medical
computing, system design and engineering, standards to support integration and data sharing,
computer-based patient record system, managing clinical information in integrated healthcare delivery
systems, patient-monitoring system, imaging systems, telemedicine, the future of computer applications

in healthcare.

01205586 f5U5AINN 3(3-0-6)

01205587

(Biosensors)

ninyareamAiansTans i Tiieil des uazuss et mildenuaslalonau
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Fundamental of electrical, electrochemical, acoustic and optical measurement  techniques.
Sensitive and selective biological membranes based on ion, enzyme, and immunoreactions. Sensor
stability and response time. Sensor design to measure biochemical variables. Analysis of biosensor

performance. Applications of contemporary medical and biological biosensors.

ATBBNRULLASHANNITLASasRadansdantsunng 3(3-0-6)
(Biomedical Instrumentation and Design)

NIFIALASAATILAFNITININ ANHULIBINTIUIANGDTVINTANITUNYIE ANUIDANLNIN
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Measurement and analysis of bio—potentials, biomedical transducer characteristics; electrical
safety; applications of integrated circuits, operational amplifiers, computer interfacing; signal analysis

and signal processing, display.
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Tulawe3n 3(3-0-6)
(Biometrics)
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Fingerprint and hand geometry based verification, face recognition, iris patterns and retina
identification, speaker recognition, DNA based identification, multimodel biometrics, technical testing and

evaluation of biometric identification devices, identifying law.

ATTYSHINITUAATTIANS AT NS aaTay 3(3-0-6)
(Smart Grid Integration and Management)

mnsguazinimunvaslassinaihdandey szundanisdmirauuuaain nNs9AnIg
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Smart grid standard and regulations, smart distribution management system, meter data
management, outage management, demand response, distribution state estimation, smart energy
efficiency management, condition based management, customer service management, work

management system, facility and asset management, new utility business models.

sufieudgasanisimnssuinia 1(1-0-2)
(Research Methods in Electrical Engineering)

o

wannisuazsnfeiinsidenaimnssniiauasnsimansiiloywiiesmuaade
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Research principles and methods in electrical engineering and problem analysis for research
topic identification, data collecting for research planning, identification of samples and techniques,

research analysis, result explanation and discussion, report writing, presentation and preparation for

journal publication.
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01205592 winnssun1suitdaynimisiaanssu Wi 3(1-6-5)
(Innovative Problem Solving in Electrical Engineering)
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Problem solving for practical electrical engineering problems from industries, government
agencies, private agencies, and communities, problem informative, assumption forming, work planning,

pre-research and study, data collection and analysis for problem solving, proposal writing, proposal

presentation.

01205596 I3DIUANIENIAAINTTH WA 3(3-0-6)
(Selected Topics in Electrical Engineering)
EpaanIzVnaaanTss i Tm:ﬁuﬂ%fgfgﬂw vadedeaasnuasiulusaznia
NFANEN
Selected topics in electrical engineering at the master’s degree level. Topics are subject to

change each semester.

01205597 AHNNT 1
(Seminar)
naanauazefivangadeihanlanivisnsan i szsudBgaain
Presentation and discussion on current interesting topics in electrical engineering at the

master’s degree level.

01205598 igyniieiy 1-3
(Special Problems)
AnsAnEAuASINArnTaN AN seRuUByanln wazBeuBeaduuiinaean
Study and research in electrical engineering at the master’s degree level and compile into a

written report.

01205599 ANuHNWUE 1-36
(Thesis)
AqeluseiuBynn wazBouBeudeunddneinug

Research at the master’s degree level and compile into a thesis.



