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- Ay weanUeAy 3 wiqeia

01205591  suileuinademaimnssulai | 1(1-0-2)
(Research Methodology in Electrical Engineering I)

01205592  seleuisidenddmnssuluii I 1(1-0-2)
(Research Methodology in Electrical Engineering II)

01205593  suilsuigademaianssulidn i 1(1-0-2)
(Research Methodology in Electrical Engineering IIl)

- Avueniden Tidaanan 19w

ThdenSeuldtosnin 3 mhednansedndeluil

01205511  Wvadladadudmsuirnssulii 3 (3-0-6)
(Linear Algebra for Electrical Engineering)

01205512  nszUIUNITALNLAARN 3 (3-0-6)
(Stochastic Processes)

01205514  ngun1suszaadyayi 3 (3-0-6)
(Signal Processing Theory)

01205521  svuudeanshava 3 (3-0-6)
(Digital Communications Systems)

01205531  N199RNLUUTEUUAIA 3 (3-0-6)
(Digital System Design)

01205551 wamu%ﬂémaﬁzwﬁﬁé’q 3 (3-0-6)
(Power System Transients)

01205561  S¥UUNAIRLATNITAIUAL 3 (3-0-6)
(Dynamical Systems and Control)

01205568 MU +aEN1TORNRUUYUEUG 3 (3-0-6)
(Robotic Theory and Design)

01205569  n1sUngesnwdunsndssuuidanag 3(3-0-6)
NM5USMIAILLAES

Power System Asset Maintenance and Risk Management



Page 3 of 37
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- nuiviugumaiaanssuliiuasnsusznadyyo

01205511  WadAduamsUIFnssulni 3 (3-0-6)
(Linear Algebra for Electrical Engineering)

01205512  nszUIUNITALNLAARN 3 (3-0-6)
(Stochastic Processes)

01205513  MFaATIZATdavd s uImIng i 3 (3-0-6)
(Numerical Analysis for Electrical Engineers)

01205514  nguin1suszaadygyi 3 (3-0-6)
(Signal Processing Theory)

01205515  NsUsTRIANINLAZNISINY 3 (3-0-6)
(Image Processing and Representation)

01205516  FviAAduNImesHAiuUs 3 (3-0-6)
(Computer and Robot Vision)

01205517  msuiszeslnauasnisuianinuvang 3 (3-0-6)
(Remote Sensing and Interpretation)

01205518  mdnnsi3euiveamdoarnsUssendld 3 (3-0-6)

(Principle of Machine Learning and its Applications)

01205519  M1533muusy 3 (3-0-6)
(Pattern Recognition)

- ngudvndeans

01205521  syUUdeansAdva 3 (3-0-6)

(Digital Communications Systems)

01205522  N13RTRTULATUTENUAE YU 3 (3-0-6)
(Signal Detection and Estimation)

01205523  NuasaumeAkazn1sinsia 3 (3-0-6)
(Information Theory and Coding)

01205524  wguinsisiauwnasidauaznisdudn 3 (3-0-6)
Joya

(Source Coding Theory and Data Compression)



01205525

01205526

01205527

01205528

01205529

QWi NS STy 3 (3-0-6)
(Channel Coding Theory)

nsdeanslimevanely 3 (3-0-6)
(Multiuser Wireless Communications)
\Sevedoanstoya 3 (3-0-6)
(Data Communication Networks)
nspenUUUTTULARans|Sans 3 (3-0-6)
(Wireless Communication System Design)
w3enesaTuiliany 3 (3-0-6)

(Wireless Sensor Networks)

- nguIvIBdnvsaiing

01205531

01205532

01205533

01205534

01205535

01205536

01205537

01205538

01205539

Y

N1999NLUUTZUURINE 3 (3-0-6)
(Digital System Design)
N199NWUUNITTINAYYIUNE 3 (3-0-6)
(Mixed-Signal Integrated Circuit Design)
N1508NLUUNATIIUAIS 3 (3-0-6)
(Digital Integrated Circuit Design)
izUULﬂ%@ﬂﬂﬁlWﬁWaﬂﬁﬂ 3 (3-0-6)
(Microelectromachanical Systems)

walulagifus 3 (3-0-6)
(Sensor Technology)

gunsaldianyselinduas 3 (3-0-6)
(Optoelectronic Devices)
winluladgunsaiansiasii 3 (3-0-6)
(Semiconductor Device Technology)
wialuladwadiasoiing 3 (3-0-6)
(Solar Cells Technology)
m‘ﬁaaﬂLLUU’N%?’JNF]’J’]JJ?]IﬂgueJVIQ 3 (3-0-6)

(Radio Frequency Integrated Circuit Design)
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01205501  nguiusimdnlihdugs 3(3-0-6)
(Advanced Electromagnetic Theory)

01205542  uuazNITeoNLUUEAIEEINA 3(3-0-6)
(Antenna Theory and Design)

01205543  @unukswanlnfLTsAu 3(3-0-6)
(Computational Electromagnetics)

01205544  m1seRnLUUNATINLATIN 3(3-0-6)
(Microwave Circuit Design)

01205545  Uipfidaiisndowuuarnisusvend 3(3-0-6)
Introduction to Hilbert Space and Applications

01205546  N1sELUUTIARIQUNTAIBLAANTEU 3 (3-0-6)
(Electron Device Modeling)

01205547  wiAlulaBuazgunsaluludidanseling 3 (3-0-6)
(Nanoelectronic Devices and Technologies)

01205548  Bianvseiind wiwianuazuasluianuas 3 (3-0-6)
gunsal
(Electronic, Magnetic, and Optical Materials and Devices)

01205549  MsEBNLUULATYSANNNIBIANIalndids 3 (3-0-6)
(Power Electronics Design and Integration)

- NENIVITTUUNIAS

01205551  wameuiAsueszuUids 3 (3-0-6)
(Power System Transients)

01205552  L@DUSAINUDITEUUAIAS 3 (3-0-6)
(Power System Stability)

01205553  MSUHURMULALNTAIUANTEUUARS 3 (3-0-6)
(Power System Operation and Control)

01205554  Arnssunisdesiuszuuiids 3 (3-0-6)
(Power System Protection Engineering)

01205555  wannisiassteliinganius 3 (3-0-6)

(Principles of Smart Grid)



01205556

01205557

01205558

01205559

01205569

531 08UIB I UADNNADTIUTTUUMAT
(Computer Methods in Power System)
IAINTIUAUNNVBITLUUAN

(Power System Quality Engineering)
ATINBHUTEUUNNAY

(Power Systems Planning)
NIALIUIIUNNLATYEAERSVBITEUY
A&

(Economic Operation for Power Systems)
nsUssshwAunindssuumaauaynig

USUNTANULEES

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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Power System Asset Maintenance and Risk Management

- NHUAIAIVANLAZTUBUA

01205561

01205562

01205563

01205564

01205565

01205566

01205567

01205568

FEUUNATALAYNITAIUA
(Dynamical Systems and Control)
N15AIUANAINAVDITLUUNA IR
(Digital Control of Dynamic Systems)
sruumuANliLBudy

(Nonlinear Control Systems)
mm’m@mmmzﬁ&j@

(Optimum Control)
NIAIUANDIRTEY

(Intelligent Control)
NNIATUANNUNIU

(Robust Control)
sruuUduiusuywdiuviueun
(Human-Robot Interaction System)
VY wALNITRONLUUY UL UG

(Robotic Theory and Design)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)



- NANAYINTUUAIHUNAINULAZNAINYBITEUUNIAT
01205571  wathvenaiosdnsnalndi
(Dynamics of Electrical Machines)
01205572 in3pswlasiuidanula
(Three-Phase Power Converters)
01205573 nAlulagndsumyuieutasgndnlnih

=3
F18LanN
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3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

(Renewable Energy Technology and Small Power Producers)

01205574  szuvadazImurengaindwuulsuale

3 (3-0-6)

(Flexible Power Transmission and Distribution System)

01205575  mslnseviveadiliauna
(Unbalanced Faults Analysis)
01205576  Amnsalihussgedugs

(Advanced High Voltage Engineering)

01205577  nsuanmasbuiluunssaewaznsasay

NAIU

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

(Distributed Generation and Energy Storage)

01205578  muideieldvesseuusmeiigs
(Power Distribution System Reliability)
01205579  asrUsznauvadassnelnindaasesuas

W/NIAIUANTUES

3 (3-0-6)

3 (3-0-6)

(Smart Grid Components and Advanced Control Method)

- nguIvIgulni AauRnes walulagansaumna

01205581  @n1UnenssussuuAONNILADS
(Computer System Architecture)

01205582  \A3etnedeansuazaauiumesdny

SYUUANAY

3 (3-0-6)

3 (3-0-6)

(Computer and Communication Network for Power Systems)

01205583  msWamLennaAy

(Application Development)

3 (3-0-6)



01205584

01205585

01205586

01205587

01205588

01205589

nsvinmilaadeyadmiuiamnssuluih 3 (3-0-6)
(Data Mining for Electrical Engineering)
AdITBYALAZNTATIUUTIaRIURYA 3 (3-0-6)
AMSUNITUIIINI WA

(Data Warehouse and Data Modeling for Asset)
nsuwnUgyngaufuanisieanssulni 4 (1-9-7)
(Practical Problem Solving in Electrical Engineering)
mMseenuuUkazndNNIswSedleTand 3 (3-0-6)
NN

(Biomedical Instrumentation and Design)
nseanuuUszUUlulomnIn 3 (3-0-6)
(Biometric System Design)
nsysanmsuaznsianisiasenglii 3 (3-0-6)
9938y

(Smart Grid Integration and Management)

- NFU3VINTINY Folan1ens uazlgymiiew

01205596

01205598

9. INYIANUS
01205599

Soaanzyademnssulnd 3 (3-0-6)
(Selected Topic in Electrical Engineering)
Ugyyiiveig 1-3

(Special Problems)
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ANYIRNUS 1-12

(Thesis)
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01205592  szleuisidevnddeanssulni I 1(1-0-2)
01205597  dunun 1
Weniden 7(- -
594 9(--)
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01205599  Menilnus 6
Wwneniden 3( - -
59 9(--)
Uil 2 nMAnnsAnuil 2 MUUNUILAN (Y. UTTBN8-BLUJUANS-BU.ANWIAI8AULY)
01205593  seileudsidennadengsulniii I 1(1-0-2)
01205599 Anenilnus 6
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01205511  WyatinBadudmsuIaInssalnii 3(3-0-6)
(Linear Algebra for Electrical Engineering)
N1SMUMIUNUFINVIRBAALTUEY LNMBS W3NG SruvauIWLdY Anududaszids

;Y [

WU 31umdn nswlaaladu famvue Adnvaziane Uiginanuniely U39idaidse msaedaieann
f&aaosiitloniign Amnundieadaluuyiuni nguiaunasy wndndiesiidoulaziuvinduaniuuoy
W3NBaeE FBLavdmiUIEUURLEY NsUszendsiadans sl

Review of basic linear algebra: vectors, matrices, system of linear equations. Linear
independence. Bases. Linear Transformation. Determinant. Eigenvalues. Inner product spaces.
Hilbert space. Orthogonal projection. Least squares. Unitary similarity. Spectral theory. Hermitian

and positive definite matrices. Stochastic matrices. Numerical methods for linear systems.

Applications to electrical engineering.

01205512  nssuUlUNITauAERN 3(3-0-6)

(Stochastic Processes)

810999052 UIUNTALNUAGRN wqwﬁimuuﬁﬁam n1sklaugadu nsneaeUaNLRzIY
MsUszInamAanAReuidsaesRdiandady unagdardtaeaais nzseilesidiaeaads ns
MOYINUTLAZNIITNIUIHUS A NTEUIUNITENEDINOAN ANBAANILTIAUNATUVBINTLEUIUNITAN N3
nsrarsuuuAsguu-las nszuIumsAsiiianine nszvIumamdileu quantiiaen nszuiu
nsthes

Definition of stochastic processes. Second moment theory. Linear transformation.
Hypothesis testing. Linear minimum mean square error estimation. Mean square calculus. Mean
square continuity. Differentiability and integrability. Ergodicity. Spectral characteristics of random

processes. Karhuenen-Loeve expansions. Wide sense stationary processes. Gaussian processes.

Markov property. Poisson processes.
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01205513  n1saATIzAdsdaavdmsuiangluia 3(3-0-6)

(Numerical Analysis for Electrical Engineers)

MIAATIAAAAIAARDY TINVBIANNTT HALRAETEIANNTRTAMAENEY NsmAmINY
figemesilerdudslifidodiovesiinusdadvmievaieid msUsudulfe nsUsssnaeilugis msm
USUSIB9A71a7 HalRasvesaun1sleyusaniiy

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.

01205514  vgufNIsUsTUIRTYRYI 3(3-0-6)
(Signal Processing Theory)
N VoA USUAY I LURFIUNAN NITUNUF YY1 nan1Twlasd nani1suuas
Wises Mstndegawaznisadield msvseinadygaainueadin nmsiaseidygialulawunaiiag
ANE HANSLUAINEY SEuuvanesa fansenaa L‘%@ﬂLa‘wwwmmiﬂizqﬂﬁmiﬂizmaé’@ﬁyﬂm
Theory of signals. Signal spaces. Basis sets. Signal representation. Z transform. Fourier
transform. Sampling and reconstruction. Stochastic signal processing. Signal analysis in time-

frequency domain. Wavelet transform. Multirate systems. Digital filters. Selected topics in signal

processing applications.

01205515 n1sUsEH28NINLAZNITUNU 3(3-0-6)

(Image Processing and Representation)

ATHNUNIN NITLUAINITN mﬁmwﬁmw N15UTEUIANN ﬂ’lﬁLL‘UIQL‘ldJud’Ju ﬂ']'ﬁLL‘V]UG?]J'JEJ
sUs 1w Msfsdnuaimsu Madendnvaseiu medsuuusuidesdu

Image representation. Image transforms. Image analysis. Image processing.
Segmentation. Shape representation. Feature extraction. Feature selection. Introduction to pattern

recognition.
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01205516  AnAUABNNIMBTUATUEUA 3(3-0-6)
(Computer and Robot Vision)
WiALADNWIABS LUUTNA0IE N1TBULINTFIUNADI NITWURINTN L5VIAAALTINITRNE
AWAUEA N15ABUNINTFINTENINNA e UMISUTaNNERA/MSUITAn/lanns Frdawesle n13sadn
Frenmdiiasest mavssanasime maedeulmuaslasainsiiuinandduiaia Imdiueud
Computer vision. Color model. Camera calibration. Image transformation. Perspective
projective geometry. Calibration between camera and 3D sensor/orientation sensor/LiDAR. Stereo

vision. Analytic photogrammetry. Pose estimation. Motion and surface structure from video

sequences. Robot vision.

01205517  msiuiszeglnauaznisuvaninumung 3(3-0-6)

(Remote Sensing and Interpretation)

ATwARLAiugIUIeINIsTusreging diugesesszuuntsdenw mssuiuuunany
Pandu wuuldgamad uazuuulawesanasa aufisndismanineinslan msUszananiwidsia n1s
Sudsglulasian MIduunng nsuainin Msandnuaesiy n1samzdeu

Concepts and foundations of remote sensing. Elements of photographic systems.

Multispectral, thermal, and hyperspectral sensing. Earth resource satellites. Digital image processing.

Microwave sensing. Object classification. Image transformation. Feature reduction. Registration.

01205518  udnnsBeuivaAtaazn1sUssandly 3(3-0-6)

(Principle of Machine Learning and its Applications)

ANNISSEuS numunsseuiwuuiginasunasliiginasy wuudiasadadudmiuns
annegkarn1sIUN kuudaesliiladudmiunisiwun ngufn1sseus nsUssiiukuuasuazns
Fonuuusiass nasnsAsdnussAL sunudnusdutugs Tenuzidmiunislininieusueedes
waznN1sUsEYNALY

Learning principle. Reviews of supervised learning and unsupervised learning. Linear
models for regression and classification. Nonlinear models for classification. Learning theory. Model
assessment and model selection. Feature extraction techniques. High-level feature representation.

Advice for applying machine learning and its applications.
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01205519  M33RMUUFY 3(3-0-6)

(Pattern Recognition)

nouinmasnaulavenud farsduuudileiu fufnisdaduls mssuunuddmsunsuan
wasUNA NTUsTUIUNITITWeTATH N1sUTENaLUUlENITITWes N13andif N15TnnNITLenAaTd N3
Fondnumeieu Aansduuudilsitudady indesdnsnnmesatuayy wieteUsramiisanaisdy
\P3eTneAuY MIBeuiiEedn msmuduressnduun madhguunis uazyais maFeuiuuuldmiugua
laifies madanguisddu msdandudsdiudu mediansmaimaneiian

Bayesian decision theory. Discriminant function. decision surface. Bayesian
classification for normal distributions. Statistic parameter estimation. Nonparametric estimation.
dimensionality reduction. Class separability measures, Feature selection, Linear discriminant
functions. Support vector machines. Multi-layer neural networks. Other networks. Deep learning.
Combining classifiers. Bagging and boosting approaches. Nonparametric unsupervised learning.
Sequential clustering. Hierarchical clustering. Optimization techniques.
01205521  s¥uUAeasAIa 3(3-0-6)

(Digital Communications Systems)

sruudomsadvia mItnasEividuaziuuiiavluszuudoans madhsiaundsiuia
Auunaziluiaznszuiunsiludgy n1sunudyyIMwassTUULUUNILLAY ﬁayzymﬁgﬂﬂgmwﬁ% A
f3uivngdian nguiansauma anugresdnga nMsdeansidetiold nadhsiaresdaynyiu

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  A13A529ULAUTEUUAT I 3(3-0-6)

(Signal Detection and Estimation)

N9 ufN1393999Udyey 10l N1INTINEBUANLATIU UTTTIngIuvensdnauls arutiazdy
YBIANAAANATN LATBduLUUANALTUS 1ATBa3ULUUNAINTeNNT LaTeaduuuuTmTauazuuulis
1o Nguinisuszanarmdygin suudiaesdedu nsussanaauuaudaziueiaEn nsussinn
wuumdsaestesiiagn 2asnsesiuiues 2993nssuUUYUM fMnsesmainy FeuanEn1an1snTadu

wazUszanaAdy
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Signal detection theory. Hypothesis testing. Decision criteria. Probability of error.
Correlation receiver. Matched filter receiver. Coherent and non-coherent receiver. Estimation theory.
Linear model. Maximum likelihood estimation. Least square estimation. Wiener filter. Adaptive filter.

Kalman filter. Selected topics in signal detection and estimation.

01205523  WQufasaumAkaznIsdIie 3(3-0-6)
(Information Theory and Coding)
numuadineansiiugiu toulnsduazioulnsUduing arsaumasiy audinisutaw
Wadumiu 8nsueulnslusanszuiunsilugy nisiinsaunasnibe anugtesdsdyyin toulnsd
\W9oYNUS YosdyayIauuuunId Msiniavesdy wqwﬁé’mmmmlﬁﬂu N EaTAUNANIBY
Basic mathematical review. 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  ngumsidrsiauvasiniiauaznisivdadoya 3(3-0-6)
(Source Coding Theory and Data Compression)
mqwﬁmiaumﬂLﬁaqﬁuﬁm%“UﬂﬁﬁUé’ﬂqumé’ayigm NISLUNSRALUUSWINY NI5LUNTHA

wvadin salnasuy wadansdiswawuunauiynsy madhsfauuuyiue nguiasaunadesdy

dusun1sludaluunsdgianan ASLUSTULUUANANS NMSWUSTIULUUNNNDS NSITNSHaANasIe N1g
hsansudas mstusadesyuduasidomund msdusanmisuazanmadouln
Introduction to information theory for lossless compression. Huffman coding.

Arithmetic coding. Golomb coding. Dictionary coding techniques. Predictive coding. Introduction to

information theory for lossy compression. Scalar quantization. Vector quantization. Differential

encoding. Transform coding. Speech and audio compression. Image and video compression.

01205525  wqufn1sidnsviadasdeyain 3(3-0-6)
(Channel Coding Theory)
nanyansiisiadesdyayn Fadinfiiondes auunilada sWavondudu sWaiu s
Jdov siain-lelaveu sWangudug msunumemsaa nsidstauaznisaonsiiauden sianoulgiu

nMsIEneATRE NS UTaN T yanwaiale AU SHanauAITILL
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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. Convolutional codes. Encoding and decoding of code with nonbinary

symbols. Concatenated codes.

01205526  nnsdeanslianevanedld 3(3-0-6)
(Multiuser Wireless Communications)
wuudnaewesdyaliany AnuvaInuate ssuuwagans Anugvesesdyauliane
Auvanenld Yesdayaululy
Model of wireless channel. Diversity. Cellular system. Capacity of wireless channels.

Multiuser capacity. MIMO channels.

01205527  iA3av1edaansdoya 3(3-0-6)
(Data Communication Networks)
aondnenssuveneiotiedoaslaeiduiinisinseiaussanin Tnssadandetionuudu

msﬁwmu%ﬂﬂﬂmaaﬁugm miﬁmumﬁ'agﬂi M3sanddanasinde nsmnuadune msdee s

AruAunslsa MIrauANAERATAaTN LaznTsRBUALBIRENIIA wmsguluslnnealutuidenles du

Aot uasturuds unthweuaietnelimeuasiaietneussiinnssuaanailowi
Architectures of communication networks with focus on performance analysis.

Layered network structure. Basic protocol functions; addressing, multiplexing, routing, forwarding,

flow control, error control, and congestion response. Transport, network, and link layer protocol

standards. Introduction to wireless and mobile networks.

01205528  n1sPRNUUUSEUUARASIEaY 3(3-0-6)

(Wireless Communication System Design)

aoinenssuvesszuLdnans NsunInsEatERazNISIY audhves daain aussaus
suawﬂﬁﬂmiﬂégﬁamﬂm AUTIOUTVOUNATANITUIDIVA1LNI NIFAATIZINT VAN n1sdanisanesy
nsUszdiuyseansnmsyuudoans

Communication system architecture. Propagation and fading. Channel properties.
Performance of modulation techniques. Performance of multiple access techniques. Traffic analysis.

Spectrum management. Evaluation of communication system efficiency.
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01205529  \ATeU1eAdsusliane 3(3-0-6)
(Wireless Sensor Networks)

Y A v v Y s [ o

sruuLATeYeiledl LATeYIefisusuuaNnTe n3eYnemisuslTaewuunsuiIat n133n
unshuaTetnesiuiliane indetnefiuifignnszane ssuvfiinsdmiunmsussgndilaia edete
atdvayudmiunisuseyndiledn nmsussendldvennsevieiisuiliany wnsevneilamdmiudumesiun
ELYENG

Networked embedded systems. Smart sensor networks. Power-aware wireless sensor
networks. Routing in wireless sensor networks. Distributed sensor networks. Operating systems for

embedded applications. Network-support for embedded applications. Applications of wireless

sensor networks. Wireless sensor networks for internet of things.

01205531  N1999NKUUTEUUAINA 3(3-0-6)
(Digital System Design)
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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  AM39DNLUUINITIINAYEYIUNEYN 3(3-0-6)
(Mixed-Signal Integrated Circuit Design)
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Knowledge in analog circuit design. Knowledge on signals and linear systems. Sampling
and aliasing. Design of analog filters and switched-capacitor circuits. Design of digital filters. Signal-
to-noise ratio of data converters. Knowledge in data converter design. Design of noise-shaping data

converters.
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01205533  N1599NLUUNITIIUAINA 3(3-0-6)

(Digital Integrated Circuit Design)
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Challenges in digital IC design. CMOS inverter. Propagation delay. Parasitic capacitance
estimation. Layout. Supply and threshold voltage scaling. Combinational and sequential circuits.

Arithmetic structure. Interconnect. Clock distribution. Memory. Advanced voltage scaling techniques.

Power reduction through switching activity reduction.

01205534 szwm%f'aena‘lw%qan'm 3(3-0-6)
(Microelectromechanical Systems)
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Microelectromechanical systems. Microelectromechanical materials and fabrication
process. Micromachining technologies. Microactuators. Microsensors. Scaling laws of miniaturization.
Microsystem design and packaging. Working principles of microelectromechanical systems.

Microelectromechanical system applications.

01205535  nalulagfiaius 3(3-0-6)

(Sensor Technology)
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General concept of sensor based measurement systems. Sensor classification.
Characteristics of sensors. Working principles of sensors. Sensor applications. Microsensors.

Integrated sensors. Microelectromechanical system sensors.
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01205536  gunsalBidnnsadnduss 3(3-0-6)

(Optoelectronic Devices)
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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. Organic optoelectronic devices.

01205537  wialulaggunsalansiaiatih 3(3-0-6)

(Semiconductor Device Technology)
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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  wAlulagwanueasaniing 3(3-0-6)

(Solar Cells Technology)
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Introduction to renewable energy. Theory of solar energy. Band theory of
semiconductors. Optical properties of semiconductors. Structure of solar cells. Characteristics of
solar cells. Equivalent circuit of solar cells. Different types of solar cells. Design and applications of

photovoltaic system. Testing standard.
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01205539 'Na'i'i'mﬂ'amﬁﬂ%‘u’mq 3(3-0-6)
(Radio Frequency Integrated Circuits)
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Basic concepts in RF IC design. Important concepts in communication systems.
Transceiver architecture. Low-noise amplifiers. Mixers. Oscillators. Power amplifiers. Frequency

synthesizers. Design examples of RF transceivers.

01205541  nguusivanlniindugs 3(3-0-6)

(Advanced Electromagnetic Theory)
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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.
Dispersion. Interior and exterior boundary value problems. Integral representations. Eigenfunction

solution and Green’s function. Computer applications to solution of canonical problems.

01205542  99EfUALN1TOBNUUUAIIDINA 3(3-0-6)

(Antenna Theory and Design)
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Fundamental parameters of antennas. Radiation integrals and auxiliary potential

functions. Wire, aperture and array antennas. Antenna synthesis. Numerical analysis techniques. Self

and mutual impedances.
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01205543  aunuuswaninAnT s 3(3-0-6)

(Computational Electromagnetics)
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Method of moment and its applications to electrostatics, electromagnetic fields,
antennas, scatterers. Finite-difference method. Finite-difference time-domain method. Finite-

element method.

01205544  n1soNLUURNRThIlATIIN 3(3-0-6)

(Microwave Circuit Design)
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Theory and implementation of transmission lines. Sonnet electromagnetic simulation
software. Discontinuities. Impedance transformers. Network parameter matrices. Even and odd
mode analysis. Analysis and design of passive microwave devices. Recent researches on microwave
circuit design.

01205545  UigliBaidsnidastunaznisuszend 3(3-0-6)

(Introduction to Hilbert Space and Applications)
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Mathematical foundations. Fields and vector spaces. Norms and inner products.
Normed spaces. Inner product spaces. Banach spaces. Hilbert spaces. Eigenvalues and eigenvectors.

Operators, Eigenvalues and eigenfunctions. Examples of applications in engineering.
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01205546  n1sa31uUUIIARgUnsaldianasou 3(3-0-6)

(Electron Device Modeling)
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Introduction to electron device modeling. Semi-classical bulk electron transport. Drift-
diffusion transport model. Characteristic times and lengths. Energy band diagrams. Structure and
characteristics of MOSFET. MOSFET model. Electronic device modeling, testing, improvement and

parameter extraction.

01205547  wialulaguazaunsalunludiannsaiind 3(3-0-6)

(Nanoelectronic Devices and Technology)
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Introduction to electron transport. Model of electron conduction in nanoscale devices.
Model of quantum conductance. Applications of diodes. The Field Effect Transistor. Device
modeling. Physical performance limitations. Introduction to Coulomb scattering. Calculation of

electron lifetime and device design. The semiconductor laser. Presentation of research papers.

01205548  Bidnnsading wiwanuasuasluianuazaunsal 3(3-0-6)

(Electronic, Magnetic, and Optical Materials and Devices)

AuaulRllinoudnines Ujnse1vesdidansouludan nannisiiauvemsudainas
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Semiconductor properties. Carrier action in materials. Operating principles of
transistors. Photovoltaics and photodevices. Semiconductor lasers and heterostructures. Photonic

systems. Magnetic fundamentals. Hard and soft magnetic materials. Data storage on hard disks.
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01205549  N15@BNKULLALYIANMIBIANNTaTindingq 3(3-0-6)
(Power Electronics Design and Integration)
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Review of power electronics circuits and PWM techniques. Switching characteristics
and gate drive circuit design of power MOSFET and IGBT. Effects of packaging parasitic impedance
on switching waveforms. Wide bandgap power semiconductor devices and high frequency
applications. Thermal management and reliability design of power electronic converters. EMI

requirements and mitigation techniques. Future challenges for power electronics integration in

applications.

01205551  WamauiAzyasszuUias 3(3-0-6)

(Power System Transients)
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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.
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01205552  L&RYININYDITLUUNIAS 3(3-0-6)
(Power System Stability)
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Fundamental of power system stability. Dynamic models of synchronous machines,
excitation systems and turbine control systems. Small and transient disturbance angle stabilities.
Power system oscillations. Multimachine stability. Frequency and voltage stability. Basic frequency

and voltage controls.

01205553  N1SUJUANULATNITATUANTEUUAIAS 3(3-0-6)
(Power System Operation and Control)
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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.

01205554  AAnssun1sUasnuszuuniag 3(3-0-6)
(Power System Protection Engineering)
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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.

01205555  uann1stasenglningaases 3(3-0-6)
(Principles of Smart Grid)
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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

alternatives for smart energy efficiency. Smart grid case studies in other countries.

01205556  szilsuisldaaunanasiuszuuniag 3(3-0-6)
(Computer Methods in Power System)
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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  JAIMNTINAMUAINVBITTUUNA 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  NITNMAUTEUUAES 3(3-0-6)

(Power Systems Planning)
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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  AMSAMIUIIUNILATEFAEATVBITZUUAET 3(3-0-6)
(Economic Operation of Power Systems)
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Nonlinear function optimization. Characteristics of steam power plants. Economic

dispatch. Derivation of loss formula. Power flow calculations. Optimal power flow. DC power flow.

Optimal generation rescheduling and load shedding to alleviate transmission line overloads.
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01205561  STUUNAIALAZAITAIUAN 3(3-0-6)

(Dynamical Systems and Control)
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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  N1IAUANARNAVBITLUUNAIN 3(3-0-6)

(Digital Control of Dynamic Systems)

JwidasunSeunou: 01205561
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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  szuuAuANligady 3(3-0-6)
(Nonlinear Control Systems)
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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.

01205564 msmuqmmmzﬁqﬂ 3(3-0-6)

(Optimum Control)

JuniidaaiGouninau : 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 N13AIUANDINTEY 3(3-0-6)

(Intelligent Control)
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Adaptive control. Model reference adaptive control. Lyapunov and MIT adaptive rule.
Gain scheduling technique. Genetic algorithm. Iterative learning control. Fuzzy set and fuzzy logic
theory. Artificial neuron networks. Applications of fuzzy logic and artificial neuron networks in

control system and alternative control system.
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01205566  N1TAIUANNUNIUY 3(3-0-6)

(Robust Control)
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Introduction to robust control. Linear algebra for robust control. Signal norm, systems

norm, H2 space, and Hee space. Feedback structure and internal stability. Performance specifications

and limitations. Balanced model reduction. Model uncertainty and robustness. Linear fractional

transformation. Structured singular value and [l synthesis. Robust controller design. Controller

structure design. Controller reduction. Linear Matrix Inequalities. Case studies.

01205567  szuUUfdunusuysdiuiuaun 3(3-0-6)

(Human-Robot Interaction System)
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Controller design. Natural language understandings. Human-robot interaction.
Mechatronics. Analysis of forward kinematics and inverse kinematics. Dynamic modeling of robot
system. Control of robot to interact with an unknown environments or human operators. Tele-

operated robot through bilateral or multilateral control.

01205568  NQEfHAZNITIDNUUUNUEUA 3(3-0-6)
(Robotic Theory and Design)
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wazlse Msuiiarnsimuaenanvallagldnin Welrueud n153usudEInIsfuwaznIsAIUAY
Kinematics. Position analysis. Differential motions and velocities. Dynamic analysis and

forces. Sensors and image identification. Robot vision. Trajectory planning and control.
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01205569  AsrgssnuAunindszuuidanaznisumsanuies 3(3-0-6)
Power System Asset Maintenance and Risk Management
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Asset management standards. Concepts of maintenance management. Preventive

maintenance. Condition monitoring techniques for power system equipment. Reliability centered

maintenance. Optimization. Root cause analysis. Risk management.

01205571  wajnvaun3asdnsnaluiin 3(3-0-6)

(Dynamics of Electrical Machines)
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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  ipFesuvasiiurdsanuna 3(3-0-6)
(Three-Phase Power Converters)
nannTuveaAIssulasiuaulaondunisuogianauninaiad nseenuuUng
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wuuaseuln mslinnmesaniuznsainduazszuunmsuegian gunsalasisinimds
Power conversion principles in three-phase pulse width modulation converters.

Controller design for the converters. The small signal modeling in rotating coordinates. Closed-loop

control design. Use of switching-state vectors and different modulation schemes. Power

Semiconductor Devices.
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01205573  wialulagwdsnunyuisunasiudnluiisean 3(3-0-6)
(Renewable Energy Technology and Small Power Producers)
nsuanndenulnineinay ndsuuaeiing Womdwaatanw wadidomadslasiau
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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.

01205574  szuudeuazdnuranadlWilnuulsuaala 3(3-0-6)
(Flexible Power Transmission and Distribution System)

seuvdaazimdigidelihdnlud® ndnnsauaumsdmesvesszuuds Lagdmung
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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.

01205575  m1shaseivleadiliauna 3(3-0-6)

(Unbalanced Fault Analysis)

99AUTENUANLINT N1TlATIERHeaAkuUldauLInT wiTdlmesseuuldiiiigy aeu
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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.
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01205576  Aranssulniusegetuge 3(3-0-6)

(Advanced High Voltage Engineering)

seuvdsdendsnulniinsegs wdennidaussiuiu n1sdesiunssiudsn wginssuves
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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.

01205577  MSWAAMAIIWTAIUUNITZIIBUASANTASAUNAIIY 3(3-0-6)

(Distributed Generation and Energy Storage)

Wi snundemndloada unamdrumaunuiildiussuulniisigs ndnnnsvie
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WUz uulninigs

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  audedeldvasszuudmuienids 3(3-0-6)
(Power Distribution System Reliability)
szuudmieings driauazdviinmdedeld amnuesnisindes mafiwesnruidedie
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Power distribution systems. Reliability metrics and indices. Interruption causes.
Component reliability parameters. Component reliability modeling. System reliability modeling.
Reliability assessment of power distribution systems. Monte Carlo simulation. System reliability

analysis. Case studies.

01205579  asAUsznauvadlasstglnindaadezuasisnisaaugutugs 3(3-0-6)
(Smart Grid Components and Advanced Control Method)
asRUsznavvedlaseglniinganier ausailinesuarmihesiusiudeya miieininges

awdwhthien adnduasiindugs wisulasanuzresuduasidrianssuaiionses gunsaflussuy

awdansruaaduiaveuldyalml uazgunsoiudlotymamnilnih uuAnlulasnia Bnmsauaudugs
nsfuiiaznisin msdunaanase mi?iaa’mwﬁm%’umﬁﬂﬁzﬂw%uqq watANTATEiteyadnn

Tasselniindaasey nrsvilndudnludfvesssuudstazssuudmiglnilinids wuukaunislesiu

swwﬁy’uqa
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.

01205581  d@aUmenssuszuuAUNILADS 3(3-0-6)
(Computer System Architecture)
aoninenssuneufinmesidosiy Faumsuaraussauruesssuy feaidunisine was
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Introduction to computer architecture. Computer evolution and performance.
Computer function and interconnection. Cache memory. Internal and external memory. Input-
Output. Operating System support. Computer arithmetic and digital logic. Characteristics, functions,

addressing modes of instruction set. Processor structure. Parallel processing. Multicore computers.

01205582  IA3avN8ded1suazAaLRIAeSA S USIUURIEY 3(3-0-6)
(Computer and Communication Network for Power Systems)

aa v [ 2

nannsdeasnavia ndnnisdearsiuaeliiin udnnisaeansliaesmenduainuiing
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Principles of digital coommunication. 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.

01205583  nMsWALLaNWALATY 3(3-0-6)

(Application Development)

5z 8UIBLUNINAILITEUU NTEUIUNTNAIUIINAMUANTINAANUT NTIATIZR BONLUY
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Methodologies in system development. Development processes from idea to product.
Application analysis, design, and development. Database management and application interfaces
for accessing database systems. Methods and tools for application development. System

development life cycle. Systematic approaches in the development of prototyped applications.
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01205584  msvinuliasdayadniudaanssulnia 3(3-0-6)

(Data Mining for Electrical Engineering)

wurAdaiug uisafunisiiniesteya sssuvifvesdoyaluruussyndnig
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ngu MInsIaMARInUG ngnaidenles MsrmaLUUIURsddu mevimilesteyaleniaiian ns
AaTvtoyavunlvey

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. Sequential pattern detection. Temporal data mining. Big data

analysis.

01205585  Adsdayauazn1sasIwuUTIRRIdagadviunIsuTIITMINgdu 3(3-0-6)
(Data Warehouse and Data Modeling for Asset Management)
WWIRANITUTMININGAU WTInnsadstoya seileuisnisesniuuadadaya n15ysanTg

sTUUMIUIMIMENgaY uuudiassdeyaiBaunndmiunisuimamindau msafrauvudiassiients
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Concept of asset management. Data warehousing life cycle. Data warehouse design

methodologies. Asset management system integration. Asset management conceptual data model.

Asset management modeling.

01205586  n1swidaynBeufuRnedaanssului 4(1-9-7)

(Practical Problem Solving in Electrical Engineering)

33581UTTUNIAVTNIAINTTY N1sdryTayynaselugnainnssy nsiasesndyniag
wAdla NM5UIMSIATING N13UIMINsyinnudufin nsawnulATINIsuarnIsNIEaeANSURRYOU
nMsrutalaualATINITarNITLEUD ﬂﬂiLﬁU%’@uﬂaLLazﬂ’lﬁmiwﬁ MImAmeuveslymuagnsysu
N113 NSWHUTIENUNILNATIA ATTUNAUDLLININITEAT Q¥

Engineering ethics. Encountering practical problems in industry. Analysis of practical
problem. Project management. Team work management. Project planning and distribution of
responsibility. Proposal writing and presentation. Data collection and analysis. Solution finding and

integration. Technical report writing. Technical presentation of proposed solutions.
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01205587  MMsPRNUUULATRENN1sIASaiaTamedantsunnd 3(3-0-6)

(Biomedical Instrumentation and Design)

NTIALAZIATIRANDTININ FNUULVDINTIUAAULOITNTINITUNNE AUUaBASENY
I n15Useenald19assin 199sveneiBenLiunis mMadelestupeufinmes AMTAATIER LAY
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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.

01205588  n1seanwuuszuululalum3n 3(3-0-6)

(Biometric System Design)

szuvlulaweindasiu nisidaneiafie Tunth thum fdue uarduq Tulawednrans
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Introduction to biometric systems. Recognitions of fingerprint, face, iris, DNA, and
others. Multimodel biometrics. Large-scale Identification system design. Performance testing and
evaluation. Biometric databases and system integration design. Identity management. Biometric

system security. Biometric standards. Privacy issues. Current advances in biometric technology.

01205589  A13YIAINITULAZNSIANSIATIdelnidanies 3(3-0-6)
(Smart Grid Integration and Management)
wInsgIukaztanIvunvedlasslningaaiey seuudanisivingluuaain N1330NIs
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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. Workforce management system.

Facility and asset management. New utility business models.
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01205591  sziisuisidenisiaanssuluii | 1(1-0-2)

(Research Methodology in Electrical Engineering I)
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Systematic thinking. Research problem formulation and expected research
contribution. Guideline to literature review. Fundamentals of designing and conducting experiments.

Technical report writing. Oral presentation.

01205592  sziisudsaveniaiaangsuluii I 1(1-0-2)

(Research Methodology in Electrical Engineering II)

JuiideeSeusneu: 01205591
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Ethics and integrity. Self-learning process. Analytical thinking. Practical problem solving.
Team work. Risk assessment of research problems. Literature review. Writing the literature review.
Formulation of hypothesis. Preliminary research. Writing of thesis proposal. Oral presentation of

thesis proposal.

01205593  sziliauisidennedaanssuluia i 1(1-0-2)

(Research Methodology in Electrical Engineering III)

JuriideeSeusnneu: 01205592
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Ethics in scientific publishing. Analysis and handling of ethical problems. Critical
thinking. Practical problem solving. Team work. Moving research forward. Review of conference

papers. Rebuttal. Writing research articles for technical conferences. Oral presentation in technical

conference.
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Saa@nzmadaanssulnii 3(3-0-6)
(Selected Topics in Electrical Engineering)

Wostanizniaiminssuliiy Tuseduusyailn Wideiseadasundasliy Tunaaznia

Selected topics in electrical engineering at the master’s degree level. Topics are

subject to change each semester.

01205597

Fuaun 2
(Seminar)
nsdausuazefuTemtentaulaydrnssulainlussauusyan

Presentation and discussion on interesting topics in electrical engineering at the

master’s degree level.

01205598

Usyuiivae 3-1
(Special Problems)
msAnwLagIdemamnssuluinluseauuSynn uazSsuSsadewuseau

Study and research in electrical engineering at the master’s degree level and complie

into a written report.

01205599

NINUS 1-12
(Thesis)
WeluszauUSnn uaziSeuSsadewduinendinus

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



