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- Ay nenieAu 3 wiqenn

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

01205592  sulsuididemaimnssulai I 1(1-0-2)
(Research Methodology in Electrical Engineering i)

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

- Ayueniasn lidaunin 19 wu2enn

Thdendeuldtosnin 3 mhednansedivsolui

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

01205512  AS¥UIUNTALNLAGRN 3 (3-0-6)
(Stochastic Processes)

01205514 mwﬁmwizmaé’ﬁyapm 3 (3-0-6)
(Signal Processing Theory)

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

01205531  N199BNLUUIEUUAIYIA 3 (3-0-6)
(Digital System Design)

01205551 mamau%ﬁjﬁuaaizwﬁwﬁq 3 (3-0-6)
(Power System Transients)

01205561  SYUUNAIALAYNIIAIUAL 3 (3-0-6)
(Dynamical Systems and Control)

01205568  MguLAEN1TOBNRUUYULUG 3 (3-0-6)
(Robotic Theory and Design)

01205569  nsUnesnuAUnSNdsEuUiGIuas 3(3-0-6)
NMSUIMSAIILIES

Power System Asset Maintenance and Risk Management



wazdeniFeuanseIv lungusneqsalull Lideandn 16 wiaehn

- ngRAYINUFIUMIAIN IR LAz sU ST R d Yy

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

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

01205513  msaATIEATeRavdusuImIng i 3 (3-0-6)
(Numerical Analysis for Electrical Engineers)

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

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

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

01205517 mi%"uﬁiwﬂﬂaLLazmiLuJamwwms 3 (3-0-6)
(Remote Sensing and Interpretation)

01205518  wdnmsiBeuiveardesuasnsuszendld 3 (3-0-6)
(Principle of Machine Learning and its Applications)

01205519  A1333MUUSY 3 (3-0-6)
(Pattern Recognition)

- nguAvndeans

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

01205522  N1SRTIRTULATUIZINAANRY I 3 (3-0-6)
(Signal Detection and Estimation)

01205523  MNuasaumeAkagnIsn s 3 (3-0-6)
(Information Theory and Coding)

01205524  vguinsinsiauvasniiauagnistudn 3 (3-0-6)

G
Y

(Source Coding Theory and Data Compression)
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01205525

01205526

01205527

01205528

01205529

A MRS b RN GITRY

(Channel Coding Theory)
nsdeanslimenansfld

(Multiuser Wireless Communications)
\P3evedeasToya

(Data Communication Networks)
MseenwuUsTUUdeanslSane

(Wireless Communication System Design)
\savemTusliany

(Wireless Sensor Networks)

- nguivdannseding

01205531

01205532

01205533

01205534

01205535

01205536

01205537

01205538

01205539

Y]

N1508NLUUTEUURING
(Digital System Design)
ﬂ'ﬁ’e]'e)ﬂLLUUQQQii?NﬁQJ’QJﬂMNﬁN
(Mixed-Signal Integrated Circuit Design)
N1598NLUUINATIIUAIS

(Digital Integrated Circuit Design)
izumﬂ%amaiﬂﬂ’ﬁ;amﬁ
(Microelectromachanical Systems)

¥

walulagifus
(Sensor Technology)
gunsaldidnnsetinduas
(Optoelectronic Devices)
welulafgunsaiansfasih
(Semiconductor Device Technology)
wialulagwaduaseniing

(Solar Cells Technology)
ﬂ'ﬁ'@aﬂLLUU?QQ??UNﬂjqﬂaﬂguamq

(Radio Frequency Integrated Circuit 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)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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01205541  wiquijusimdniifindugs 3(3-0-6)
(Advanced Electromagnetic Theory)

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

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

01205544  A159RALULIATINTATIN 3(3-0-6)
(Microwave Circuit Design)

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

01205546  N15ATRLULIIARRUNTRiBLaARTOU 3 (3-0-6)
(Electron Device Modeling)

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

01205548  Bianvseiind ulmdnuazuadluianuas 3 (3-0-6)
gunsnl
(Electronic, Magnetic, and Optical Materials and Devices)

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

- NENIYITTUUNAS

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

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

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

01205554  Armnssun1sdesiuszuunids 3 (3-0-6)
(Power System Protection Engineering)

01205555  wnannslassielningaaios 3 (3-0-6)

(Principles of Smart Grid)



01205556

01205557

01205558

01205559

01205569

sutlpuisldrauiameslussuunas
(Computer Methods in Power System)
AMINTTUAUNINVBITTUUA

(Power System Quality Engineering)
NITINUHUTZUUMNAT

(Power Systems Planning)
N1IALEUUNILATYANENSVDITEUY
YGN

(Economic Operation for Power Systems)

nsUngesnwAUNSNgsEuUiGIwaEng

USUNTAULEES

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

- NHUIVIAIVANUBS Y UBUA

01205561

01205562

01205563

01205564

01205565

01205566

01205567

01205568

FTUUNATALALNITAIUAY
(Dynamical Systems and Control)
NIAIUANAINAYDITLUUNA IR
(Digital Control of Dynamic Systems)
seuumuAN Ty

(Nonlinear Control Systems)
mamuqmmmzﬁ"qm

(Optimum Control)
NIAIUANDIRILY

(Intelligent Control)
NIATUANNUNIU

(Robust Control)
sruuUduiusuywdiuueun
(Human-Robot Interaction System)
VO ¥ LAZNITRONLUUYUE 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)



- NENIVINTTUUAIHUNIULATNATAYDITEUUNIAS
01205571  watmvana3asdnsnaluii
(Dynamics of Electrical Machines)
01205572  ip3osulaatufdsanua
(Three-Phase Power Converters)
01205573 nAlulagndanunyuieulazgnanlnih

@
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  szuvdwkazautemasinidwuulsusila

3 (3-0-6)

(Flexible Power Transmission and Distribution System)

01205575  mslAsevileaniliauga
(Unbalanced Faults Analysis)
01205576  Amnssulihusegedugs

(Advanced High Voltage Engineering)

01205577  n1sHARASIlWHLUUNTEewaLSAT AL

WAIU

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

(Distributed Generation and Energy Storage)

01205578  muideieldvesszuusmuienigs
(Power Distribution System Reliability)
01205579  asaUsenauvadlasenglninsansesiay

/NIAIUANTUES

3 (3-0-6)

3 (3-0-6)

(Smart Grid Components and Advanced Control Method)

- nguAYIAUlNA AauNImas waluladaisaumea

01205581  @n1UnunssuszuuAsuIaes
(Computer System Architecture)

01205582  ipFevedeansuasaauiinnesd ndu

YUUANRY

3 (3-0-6)

3 (3-0-6)

(Computer and Communication Network for Power Systems)

01205583 miﬁwumawwélﬂ%’u

(Application Development)

3 (3-0-6)



01205584

01205585

01205586

01205587

01205588

01205589

nsviwiestoyadmiuiamnssuliin 3 (3-0-6)
(Data Mining for Electrical Engineering)
AGITaYAKATNITATIUUINABITYA 3 (3-0-6)
dusunsuTmsnsweau

(Data Warehouse and Data Modeling for Asset)
nsunUymgaufianidiamnssulni 4 (1-9-7)
(Practical Problem Solving in Electrical Engineering)
mMseenuUULaTuanMsesedleTands 3 (3-0-6)
NITUNNE

(Biomedical Instrumentation and Design)
nseonuuuszuululammin 3 (3-0-6)
(Biometric System Design)
migﬁmﬂmiuazmsﬁﬁmﬂmwwh\lﬁw 3 (3-0-6)
PRDRIIE:

(Smart Grid Integration and Management)

- NNIVINITIFY 1FaaNIENe wazdgymniay

01205596

01205598

9. Ingdnwus

01205599

Souarnzmamnssuladi 3 (3-0-6)
(Selected Topic in Electrical Engineering)
SR RITITY 1-3

(Special Problems)
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ANYIANUS 1-12
(Thesis)
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01205599  Anetnus 6
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01205511  Wyadingadudmsuiainssului 3(3-0-6)
(Linear Algebra for Electrical Engineering)
nIsnumuugIuesiivadindudu nees wnsng szuvann1sleduy Anuludaszids

;% 2

WU guvan MsuUaadadu dfmue Adnwasiane Ysolinanunigly Ugigalsn nsanedeiain

[

° A v cs' v = a a a Y} a ¢ A a a ¢ |
1 ﬂﬂaﬁmuaﬁﬂ/}?jﬂ ﬂ?qﬂﬂaqﬁlﬂaﬂLL‘U‘UQULLVﬁ Wﬁ]@{]ﬁLUﬂmﬁM LUNINYGLBIULVYULLASLUNINYUINLLUUBU

sngLBeda IBdavdmiussuuBaduy nsussendsimnssulnih

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 ﬂi%U'Jun']ﬁﬁI‘VlLLﬂﬁaﬂ 3(3-0-6)
(Stochastic Processes)

a

fomvesnssuiunisalnuaain nguluuudiass n1suUandadu nsmeaeuauyRgiy

o9

'
v o w a

miﬂimﬂiuf"i’]ﬂmﬂLﬂﬁlauﬁﬂﬁﬂﬂax‘iLaﬁlﬂﬁ;WQWL‘?i\‘il,ﬁu LARARHN 1D ILAAY amezdevoshdsdeuads nns
MRUNUSKATNITMIUTIUSLA NSEUIUNTAULLEINBAN dNuUZIANILTIEUNASIVBINTEUIUNTEY N3
nszaruuUAfgiuu-law nszuIuNsAsENIe nszuIunI@dou auaudAntiaen nsyuIy
QUETRLN

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  ASAATIZALTIANAVEMIUIAINTINAN 3(3-0-6)

(Numerical Analysis for Electrical Engineers)

MIaTTdmAaIAARoU TINYBIEANNTS HalRALTeENNTTYARMBNAY NsA MY
fanvesilaidudslifitedinveswnuusdufsmdovarsdd msuudulds msdssanuAluig s
USHUSLT9RLaY NalRaevesauNsIieyiusanday

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  ngufnIsUsTUIadyIN 3(3-0-6)
(Signal Processing Theory)
TR RGRTTR b USnildeyayas Lomguman n1sunudeyyio NaNITLUaT nan1sulas
WiSes Mstnimegauarnisasilul msvssinadygiaalnuaadin nsinsesvdygialulawmnaiiay
A NN TRUaITEY STuuTaIEsnsT fnseRava L%I%NLQ‘WW%‘V]NMSUS%Qﬂﬁﬂﬁﬂizmﬁlaﬁiyiyﬁm
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  n1sUsEH2aNTNLAZNISULNU 3(3-0-6)

(Image Processing and Representation)

NSUNUAIN N1SUWUAININ AFAASIERNN A1sUTERRaN W NSk Tudiu Asunumie
sUs e nshsdnuussiu Madendnunmidu maduuusuidowy

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

recognition.
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01205516  WWAUABNNINDSLAZUEUA 3(3-0-6)
(Computer and Robot Vision)
WiAUABNNADS WUUTIABIE N15ITBUNIATFIUNGDY N1SUUAINTIN LIVIANATINITRNY

f a o

ANALEIR N19figuNInIgIusENIenNdesiuiisuianuis/fmsuiiany/lanns Wedawesle n13sedn
FrenmiBeliasedt naUszanarime maedeulmuaslassaieiufinandiduiaviad miueud
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  msfuisseslnauaznisuuaninuvng 3(3-0-6)

(Remote Sensing and Interpretation)

umNARLAE g TeIIFUszering daugosvassruunIstieam nssuiuuunans
PRl wuuldeamail wazuuulawesanasa arufisudrisianinenslan nsUssananInmavia ns
Suisglulasian M3duuning nsuvasnin Mmsandnuaizey n1samziley

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  wénmsiSeuivesasauaznsUszyndly 3(3-0-6)

(Principle of Machine Learning and its Applications)

MANNITSEUT NumuMsSeusiuuiidinasunasliiiginasy wuudnaeudadudmiuns
AADBELAZATIILUN LuUTaesldlududmsunisdwun NOUANITIEUT NMTUTLHULUUTIRBILAZNIS
AONILUUANA0Y NAIDNITASANBaIZLAU mmmué’wmwiu%’juqq fouugthdmiunsldnmsiseuivesnies
wazn1sUsEynaly

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  n1533MUUsY 3(3-0-6)

(Pattern Recognition)

yquimssinaulavenud faesiuuusileidu fufansdadula mssuunuddmiunsuan
LaUNA NsUTEIIUNITIAWesans nsUssuawuubiinsdiees nsandn n1sinnIsLenAaa N3
Fondnumsiau farsduuudilsitudadu niesdnsnnmeiatuayy indetedszanmdisunaredy
\3etneduY MeFouiidedn msnuduvesdiduun madhguuns uazyais maFeuiuuulimiugua
Lifisfiwes msdangudsddu madanguidadiiuty medanismasmnedian

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¥uudeda1sAdsa 3(3-0-6)
(Digital Communications Systems)

Y 1

syuUdeansidna mama@mmimﬁﬁaLLazLLuuﬁﬂﬂmwﬁ%ﬁ nsNsaLasALin
AudsdunaznszuIumMsiugy MsLUdyy 1Az IEUULUURIULAY ﬁmjmwmﬁgnm%uwﬁ%ﬁa
é’a%’uﬁmmzﬁqm NOWANTAUNA AUYBIFY I msdeansiidetield nsidnsiaresdya

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  N13ATITULALUTZUIUAT Y 3(3-0-6)

(Signal Detection and Estimation)

NO¥N15NTINTUEYYIU NMIATIREEUANNRTIY UsITngIuvesnisdnduls arutiazdy
YosPIRANA1n Ledpsfunuuanduius iedosfunuuiasnisaund inissfunuusaniouasuuulisay
8 Nauinmsuszanamdyain wuiesadadu nsUssanaisuuauazduaiigegn msuszua
wuuidsaetiesiign 2993n50sIuLeT 1993NTRUVUUTUM FINTBIAIALNYL 1F09RNILNIINNIATITY

wazUszuIuAd QI
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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  QufansaumAkaznIsidIsie 3(3-0-6)
(Information Theory and Coding)
nunuadamansiugiy eulnsduazieulnsUduing arsaumasiy audinisutasi
Wadumiu dnsneulnsdreanseuiunisiiiudy nsidrsviawasniile anugvesdsdyyin teulnsy
L BIOUYNUS YoIdyay I uuLNIEd nsinsiarasdyayn mwﬁé’mwmmﬁau NOYNATAUNAYIEIIUY
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  wefnsidisiauvasniiauaznisivdndoya 3(3-0-6)
(Source Coding Theory and Data Compression)
wqwﬁmiammLﬁ@W’Tuﬁ’m%’UﬂﬁﬁUé’mLLUUWE"@@W@J NS TRALUUSHULLY N1SITT9A

wundle swalnaeuy madansirsfauuunauiynsy nmadisaLuuhune ngufiarsaunadesdiy

dusun1siusaLUUAIE Y IUMAN NISLUITULUUANANS MSLUSTULUUNARES NS TWaNan1s N1T

\ihsvianisudas msfusmdeamwiuazideinuni msduaamiaznmadeuln
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  wgufnIsidsiaYasd I 3(3-0-6)

[

(Channel Coding Theory)
wanyganisiinsiaredyain ivadinineidos aununilada sWaviendadu sia sia

8oy sWasn-lelaveu sangudus maunuimemnsda nmsidisiawaznisaensiauden siansuligiu

2 L3

NSNSRANDATHAANNSTUSHAN MIA AN WAINANYTEAU SHAADUANTILUA
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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  nsdeaslanevianedld 3(3-0-6)
(Multiuser Wireless Communications)
wuudnaesgesdygaliany auvainvany seuuwagas AugUestesdyauliae
Anuvaneyld Yesdnyaaluly
Model of wireless channel. Diversity. Cellular system. Capacity of wireless channels.

Multiuser capacity. MIMO channels.

01205527  ASevnedeanstoya 3(3-0-6)
(Data Communication Networks)
aondnenssuvenniotedearsiasiduiinisinssiaussanin lassadnaundetowuuiu

miﬁwmmaﬂﬂﬂmaaﬁugm msﬁmumﬁ'aq MssnddyaIusnde mstvundunie nsdsse nng

AuANN1sIva NsmuANATIRANAIR LagnInouausianIsie wasguluslnaoaluduidonles du

3oty uasturuds uniheusierglimeuasiaiernelssininssusanailowy
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  nNsBRNUUUSEUVARASISaY 3(3-0-6)

(Wireless Communication System Design)

aoUnenssuvedsyuUdeans n1sunsnIEaewasn1see audives duann aussauy
vesmalamsnadynn aussauzveunaliansdniomaienis Msdszinsmiin nsdansanny
nsUssdulszansnmseuudeans

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  \Asavngdasuslany 3(3-0-6)

(Wireless Sensor Networks)

JEUULATRURNAT LATRYIEMITUTIULANNTR nTaTefaTustfanauuunsumas n1sdn
dumdluesenemsuilians indetiemiuiignnizats ssuulitinisdmiunsuszndils wietne
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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  A1T90NLUUITUUARINA 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  N1590NKUUINITIINAYEYIUNEN 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  N159@NLUUNITIIANG 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  szuulAzasnalnfingania 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  waluladfiafus 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  aunsaliannsalinduss 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  aluladgunsaiansisiaia 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  walulagiwanauasaniing 3(3-0-6)

(Solar Cells Technology)

wseumaunulowy NUAURINEINULAIDTANE NouTLundsuYesansAsiii aud
mauasresansisfi Tnssaisvensaduasoniing udnvuzveuvaduatending 1s9saNyavesad
LA8Ing WaRLAIe1Nnduilnm19g N159NLULLAZNITUTTENAIUTEUULTAALEIDI A WINTFIUNTT
VNAADU

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 qaaiifmmmﬁﬂﬁu%wq 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  wqufusimanlnfinduge 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  VHEfHALN1TOBNLUUAIEBINA 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.



Page 20 of 37

01205543  aunuutwaninAnT 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  M1T9@NKUUNITIUTATIIN 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  Uipfigabimdastunaznisuszynd 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  msa31nUUTIaesgUnsaldiannsau 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  wialulaguazgunsalunludiannsaiing 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  Bidnnsadind wiwanuazualuanuazaunsal 3(3-0-6)

(Electronic, Magnetic, and Optical Materials and Devices)
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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.



Page 22 of 37

01205549  ns@BNKUUNAZYsAUIN1SBIANNIaTindrinas 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  WanNBUEIAZVRITLUUNIAY 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&@fgININUBITEUUNES 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  N1SU{URAMULAZAITAIUANIEUUNIET 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  AAINTUN15UDINUIZTUUAIAY 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  #ann1siaseinglni1aanses 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  sziauidldnaunitnasluszsuuniag 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  3AINTIUAMNINYDITZUUNIAY 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 N33 NMAUITUUNIAY 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  NISANIUIIUNINATYFAEASVDITTUUAIAT 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  SEUUNAIALALNITAIUAY 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  N13AIUANARNAVBITLUUNAIN 3(3-0-6)

(Digital Control of Dynamic Systems)
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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  szuuAruAlaiBady 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 m’smuqummzﬁqﬂ 3(3-0-6)

(Optimum Control)
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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  N1IAIUANDIRIYE 3(3-0-6)

(Intelligent Control)

nsauANUTumila nsmuanUSuikuuingeeBwmukuudiaes ngnsuTududeylun
uaziBulof wadiansuiudnsversnuuiafinuanis funeuiBideiugnasy msnuauUTufnILNg
Souslomsdiunt nquiioneaguiaieuasnquinssnmansaquiaie szuulaseisdsyaidon ms
Ussgnaldaureansineansaquinie wavszuulasaineuszaniisulussuuaiuautagssuuaiuay
Maden

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  N1TAIUANNUNIU 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 Ll synthesis. Robust controller design. Controller

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

01205567  szUUUfdunusuyediuiueus 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  VIQUfHAZNITOINUUURUEUA 3(3-0-6)
(Robotic Theory and Design)
saunamani Malasgidiwmis maedeulmuazamifudeoyius melesginaia
Lazlse Msuiuarnisimvuaenanuallagldnin IWimiiugusd N15IUHLEUMAAULAENISATUAY
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  mstrgsnundunindssuufdaaznisuinsanuides 3(3-0-6)
Power System Asset Maintenance and Risk Management
WINTFIUNMTUIMITIANTAUNTNG wudfansTanIsUngasne mstsssnyidelesiu

waliansaseaeuanwdniugUnsaiszuuids msthgednwwuuiiuanudefioldiuaudnans s
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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  wajnvaun3asdnsnaluiii 3(3-0-6)

(Dynamics of Electrical Machines)

wdnnisveaesesdnsnalui QWU NI ALAAIERST WaZNITIATIERNT
euluanienainvena3esdnnszuanss indesdnsuvumieniuasiadosdnsuuuddlasda nis
Anneimainuseasuiumesluannziing

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  \w3psulasiuidsanua 3(3-0-6)
(Three-Phase Power Converters)
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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 wialulagnasnunyuisunasuanivdisnedn 3(3-0-6)
(Renewable Energy Technology and Small Power Producers)
nswaandsulniiannay ndsuuaefing Wewmawaatinm wadidewnaslela siau
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gauasosiudaliiiuuunszane seuudlosiu rnwsdunesinestds warmsdousefussuulniiiias
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  syuvddmazdamurgniaslniuulsuaale 3(3-0-6)
(Flexible Power Transmission and Distribution System)

1 o w
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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 ms’imm:ﬁﬂaaﬁﬁ‘l%uqa 3(3-0-6)
(Unbalanced Fault Analysis)

a 3
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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  Aranssulvusegedugs 3(3-0-6)

(Advanced High Voltage Engineering)

sruvdsdtendsnulniingags unasiudansaduiu n1stesiunssiudsa ngiinssuves
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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  MSWAANAIUHILUUNIZAIBUATNITAZANNAIU 3(3-0-6)

(Distributed Generation and Energy Storage)

WdINE R UInamateada uwidndsnumaunuildussuulninids udnmsviey
Ypn13nandliiwuunszaty ssuvdanundsnu gunsaldmsunsTanunassnu Jssiiunmunin
Tihuaznistesfudmiunmssdnfdsinihuuunseany wassunmadesseiriosiudalwiiuuunszane
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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  adusdedeldvasszuusiviunemas 3(3-0-6)
(Power Distribution System Reliability)
spuudminemids ffauszdvinnudedeld auvaveinistades msfiweinudede
Igasdiudsznau Myadeuuusiansnud efeldvesdiulszneu myadwuudiassauiedeldves
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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  asAUsznauvaslassinglnfndaaiezuasisnisaiunutug 3(3-0-6)
(Smart Grid Components and Advanced Control Method)
peAUsznavveslatelniidaaey aunsaimesuavniesivusiudoya e inmiees

avdafniBegin a‘im%uazﬁaﬁﬂ%’jugﬂ wiloudasanuzvesuduazidiinnszuaianses gunsalluszuy
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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 commmunications for advanced components. Smart
grid data analysis techniques. Transmission/distribution automation. Advanced system protection

schemes.

01205581  @na1UnenssussuuABNNILADS 3(3-0-6)
(Computer System Architecture)
an1ilnenssuronfinmesifowiu Faminswaranssnuzvasszuu fleddunisie uway
NM9LToumAY8ITEUY Mi18ANNTIUUULAY MiteALS M LAZIIEANSId1T0e Bunm LY
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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  \A3evnedeansuaznaufianasdniuszuuids 3(3-0-6)
(Computer and Communication Network for Power Systems)
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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.

01205583  A1SWAILILONWALASL 3(3-0-6)

(Application Development)

5z 08UIBLUNIWAIUITEUU NTEUIUNMTIAILIINAILANDINAAAMY N1TILATIZT BONILUY
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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  msvinuliestayadmsudaanssuluiii 3(3-0-6)
(Data Mining for Electrical Engineering)
wuanuAafugwAsafunsiuniesdeys sssusiAvesdoyalusulszgnsnig

Frnssulnih nsdrmadeya mswsendeya wadanisviunilosdeya nsdwunwaznIINeInNsal N33V
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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. Sequential pattern detection. Temporal data mining. Big data

analysis.

01205585  Adsdayauazn1sassLuuIInasdayadmsun1suInIInIngdu 3(3-0-6)
(Data Warehouse and Data Modeling for Asset Management)
WWIARNITUTMININEAY 29 Inn1sadadaya seileuiinseentuuadadaya Nsysanig

FPUUMTUTMININGAY wuudrassdeyaidawuiAndmsunisusmminday AsasewuusIaaadi enns
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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  n1swiUynBaufuanedanssaluii 4(1-9-7)

(Practical Problem Solving in Electrical Engineering)

A358IUTTUNTVTNIAINTTY N13uFeyTaymnasalugnannnssy nsaasienidaymiia
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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  N1509NLUULATUANNITIATIINBIANISTINITUANE 3(3-0-6)
(Biomedical Instrumentation and Design)
ANSIALALIATIERANGTININ ANYAULVDINTIUFANIDINIITINITLINNG AUUADAN BN
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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  n1seantuuszuululawmnsn 3(3-0-6)

(Biometric System Design)

svuululewmnsnd osdiu migyﬁ?ﬁmmfaﬁa Tunth shum Mdue wardue lulawednvaiy
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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  A1sYIAINITUAzNSIANIsLATeEglnindaases 3(3-0-6)
(Smart Grid Integration and Management)
wmsguazteiruavedlasaigliinganies ssuudnnsimiienuuaan 153NS
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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  szigudsaveniiaanssulnii | 1(1-0-2)

(Research Methodology in Electrical Engineering 1)
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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  szisuigidenisddanssuluila Il 1(1-0-2)

(Research Methodology in Electrical Engineering II)

JufideeiFeunnnou: 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  sztlauidsademeddanssuludi 1(1-0-2)

(Research Methodology in Electrical Engineering IIl)

JufideaFeuninow: 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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Faganzmadaanssulni 3(3-0-6)
(Selected Topics in Electrical Engineering)

Wosanrznadmnssuliiy luszaudiygiln WiteFenddsundasly Tunnaznia

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

subject to change each semester.

01205597

duuun 2
(Seminar)
msiauetagedunemdenuaulanamnssuladiluszaulsgan

Presentation and discussion on interesting topics in electrical engineering at the

master’s degree level.

01205598

Usymiie 3-1
(Special Problems)
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Study and research in electrical engineering at the master’s degree level and complie

into a written report.

01205599

Inetwus 1-12
(Thesis)
WeluseaulSan waviSsuSsadeuduinednus

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



