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FousuudvTIRURNIEHILS 2 311 NLIUDIT tawILRv s lull

1. WIUIIVIIAINTTUABUNUADS
SHEIUN Fasredn
010147301  méNN15vRITURBUTS
(Principles of Algorithm)
010147306  LASDUUABLRIADS
(Computer Networking)

2. WYUIYIIAINTINAIUANDALULIA
E G daseim
010147401  FYUUAIUANLTALEU
(Linear Control System)
010147408  SEUUAIUANMEABNTIIADS
(Computer-controlled System)

3. wuIrIaInssulniinas
SHEIV FosreIm
010147601  mswaeszuulihmaseneuiines
(Power System Analysis with Computer)
010147605  msdesfuszuulniiindadugs
(Advanced Power System Protection)

4. wUBIIANIIUINTANUIAL
SHEIUN Fasredn
010147701  wanMsvesnIsdeashasa
(Principles of Digital Communication)
010147708  aunuudwanlniuaznisnszaienay

(Electromagnetic Field and Wave Propagation)

ednwus
WAV Fosrein
010135901  Aneniwus
(Thesis)

Furdunun (aidumineinlunisdnsanisinen)
seduazuuy S aauru/Aduiinela
seduazuuy U gouldiu/liduiinels

SHEIYN Fosredm
010135902  duuuwadranssuludi
(Electrical Engineering Seminar)
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(Environmental Protection)
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(Business Management Skills)
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(Industrial Internship)
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1. WUUIVIIAINTTUADUNADS

ARV Hasein Iuumiaein (Ussene-Ujia-Aneidenuies)

010147310  SUUABNWIABSHI 3(3-0-6)
(Embedded Computer System)

010147316  3FINTsugoWALIT 3(3-0-6)
(Software Engineering)

010147318  fugFraumemans 3(3-0-6)
(Fundamentals of Bio-informatics)

010147319  p3evreuuulfansuazindoud 3(3-0-6)
(Mobile and Wireless Networking)

010147321 NSANUIUUUUYNNUINLIAS 3(3-0-6)

(Pervasive Computing)

2. wruaInIAINTsUAIUANSALUSIA

WAV Ya7183v1 Iuumiaein (Ussene-Ujia-Aneidenuies)

010147402  39asuUaiuNTaIngias 3(3-0-6)
(Power Switching Converters)

010147404  dgyarausuniumawsivaniviuazisnisaavieu 3(3-0-6)
(EMI and Noise Reduction Techniques)

010147406  N1591994NITUUAINUMNAUALNTAIUAY 3(3-0-6)
(Power Converter Modeling and Control)

010147409  STUUMIUANTIMNETIgN 3(3-0-6)
(Optimal Control System)

010147417  BesmamiznesuszuumuauLardiannsedndigs 3(3-0-6)

(Selected Topic in Control System and Power Electronics)

3. WYUIITIAINTSUINRIARS

AV Hasein Iuumiaein (Ussene-Ujia-Aneddenuies)
010147602  walnvasszuulniimas wdesnin wagnisaiuay 3(3-0-6)
(Power System Dynamics, Stability and Control)
010147604  y5ueusmsinitlussuulniiamgs 3(3-0-6)
(Electrical Transient in Power System)
010147606  mandeiieldluszuulniiids 3(3-0-6)

(Power System Reliability)



010147607

010147608

syuusnluiidtuaadlnigeoy 3(3-0-6)
(Substation Automation)

nsUszenalissuupauiiunesiuuiailussuulninmgs 3(3-0-6)
(Embedded Computer System Application in Power System)

4. WUIITIAINTTUINTANUIAN

WAV dase3m uumiaeiin (Ussee-UjUa-Anwnienuied)

010147319 n3evneuuuliansuaindoud 3(3-0-6)
(Mobile and Wireless Networking)

010147703  nsAeansiieuas 3(3-0-6)
(Optical Communication)

010147705  ngufansaumeakaznIsisia 3(3-0-6)
(Information Theory and Coding)

010147710  MHUHALNITRONLULAILDINIA 3(3-0-6)
(Antenna Theory and Design)

010147714  m1sdeansuaun 3(3-0-6)
(Broadband Communication)
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010147302
010147303
010147304
010147305
010147306
010147307
010147308
010147309

010147310

Hasein Iuumiaein (Ussene-Ujia-Anedienuies)
vinMTvetunouda 3(3-0-6)
(Principles of Algorithm)
am{]maﬂiimamﬁamai‘%uga 3(3-0-6)
(Advanced Computer Architecture)

NMTIATIERENTTOULVDITEUUADNNUADS 3(3-0-6)
(Computer System Performance Analysis)

eANBIRNEIRE 3(3-0-6)
(Operating System)

JTUUNSIANISTEIUTRYE 3(3-0-6)
(Database Management System)

LA30UNLADUNINNDT 3(3-0-6)
(Computer Networking)

AMUUADAAEUITTUUABNNILADILALLATETIUADNNIADS 3(3-0-6)
(Computer System and Network Security)

NTNUNIURDANURANTDIVDITEUUADUNLADS 3(3-0-6)
(Fault-tolerance of Computer System)

nMsnAdeUkarNseBnkULTIadeulfveIsTUUATTA 3(3-0-6)
(Digital System Testing and Testable Design)

syUUAONNINOIH 3(3-0-6)
(Embedded Computer System)



010147311

010147312

010147313

010147314

010147315

010147316

010147317

010147318

010147319

010147320

010147321

010147322

010147401

010147402

010147403

010147404

010147405

010147406

010147407

010147408

010147409

010147410

STUUADNNIADIUUULIAITT 3(3-0-6)
(Real-time Computer System)

FEUUANTAUNA 3(3-0-6)
(Information System)

MIATLIMUUUANTIOULES 3(3-0-6)
(High Performance Computing)

QUERTOTIRE UL VL IRV ! 3(3-0-6)
(Embedded Software Development)

msfisfislivosmendius 3(3-0-6)
(Software Dependability)

AmnIIuLeNALS 3(3-0-6)
(Software Engineering)

NugunssaesszuuneuRuAes 3(3-0-6)
(Fundamentals of Computer System Modeling)

fuguihaunamans 3(3-0-6)
(Fundamentals of Bio-informatics)

wSotnauvylaouazindoudi 3(3-0-6)
(Mobile and Wireless Networking)

mMsfeasdeusvay 3(3-0-6)
(Multimedia Communication)

MSATLIURUUYINUY AU 3(3-0-6)
(Pervasive Computing)

Fowmanznsduimnssuneufianes 3(3-0-6)
(Selected Topic in Computer Engineering)

FEUUMIUANLTIAY 3(3-0-6)
(Linear Control System)

195Ul uN1TEARTAAY 3(3-0-6)
(Power Switching Converters)

nmsUsuanmznseassuulvimauuLeaiv 3(3-0-6)
(Active Power Line-current Conditioning)

dygrausunumadwanininuaziSnsanveu 3(3-0-6)
(EMI and Noise Reduction Techniques)

MsuUasUAS I UULS TR LU 3(3-0-6)
(Resonant Power Conversion)

N39188939THUARUARAENTAIUAY 3(3-0-6)
(Power Converter Modeling and Control)

WATANTMAMN YT YBITEUY 3(3-0-6)
(System Identification Techniques)

FEUUMIUANMIUABLT LIS 3(3-0-6)
(Computer-controlled System)

izUUﬂaU@mﬁmwﬁqﬂ 3(3-0-6)
(Optimal Control System)

srUUMIUANTHAUSUAILeY 3(3-0-6)
(Adaptive Control System)



010147411

010147412

010147413

010147414

010147415

010147416

010147417

010147501

010147502

010147503

010147601

010147602

010147603

010147604

010147605

010147606

010147607

010147608

010147609

010147701

010147702

010147703

N509NIUUTZUUAIUANVANEFAILUS
(Multivariable Control System Design)
N1398NLUUTEUUMIUANTUAAINU

(Robust Control System Design)
iw‘ummmmmsﬁqmwuﬁimmaaﬂ

(Stochastic Optimal Control System)
sruumuANliigLd

(Nonlinear Control System)

sruuaIN g

(Electric Traction System)

NANUNALNY

(Renewable Energy)
Bosdniamemasuszuunuguuasidnmsedindids
(Selected Topic in Control System and Power Electronics)
i3nsnaliiunilenh

(Induction Machines)

w3oanalnlidslasia

(Synchronous Machines)

Frduindoudelndi

(Electric Drives)
myATeisruulninmdmsneuimes

(Power System Analysis with Computer)
wadnvaszuuliinmgs wefesnin uazniseuny
(Power System Dynamics, Stability and Control)
mimaml,l,axmi@um%ﬂmmwé’ﬂmwgmam%
(Economic Generation and Operations)
nudsuanslninluszuuluianas

(Electrical Transient in Power System)
mi{]aaﬁuiwuiﬂ/\lﬂﬁﬂé“a%uqa

(Advanced Power System Protection)
audedoldluszuulindids

(Power System Reliability)
syuuoplutidluaadlnigoy

(Substation Automation)
nsUszenalissuupauiiunesiuuiiailussuulniamgs
(Embedded Computer System Application in Power System)
Fesdmamenadulniniduasadenalii
(Selected Topic in Power System and Machines)
wdnnsvesnsdeasaaa

(Principles of Digital Communication)
nsdeansaniien

(Satellite Communication)

UECRRRCTPTIIER

(Optical Communication)
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010147704

010147705

010147706

010147707

010147708

010147709

010147710

010147711

010147712

010147713

010147714

010147715

nsdeansduyAnauaslane

(Wireless and Personal Communication)

MU aTAUNALAENITUN A
(Information Theory and Coding)
ﬂ’]iﬁlaﬁ’ﬁ%’ayjaLL@%ﬂE}&J‘ﬂ’JWIE}%

(Data and Computer Communication)
MW h0IADEY

(Queueing Theory)
awlwanlniuaznisnsyaneaiu

(Electromagnetic Field and Wave Propagation)

aa J a o o U 1 I3
Bnsaaudsiavdmsuidimantni

(Numerical Techniques for Electromagnetics)

VI W UaEN1T0RNHUUAIEDINA
(Antenna Theory and Design)
NN998NLUUNITNITADEAS

(Communication Circuit Design)

NN380NUUUNITODATALAALALILUTYYIUANDES

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)

(High Frequency Amplifier and Oscillator Design)

ﬂ’]iaaﬂLLUUN’«JiLLﬁ%iSUUhﬂﬂSL’JW
(Microwave Circuit and System Design)
ﬂ’]iﬁ@ﬁ’]iLLﬂUﬂ%’lﬂ

(Broadband Communication)
L%‘I?NfgljﬂLQ‘WWSWWQﬁﬁuaﬂ?ﬂiiMIV]iﬂMU’]ﬂu

(Selected Topic in Communication Engineering)
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Trmin@nwndanseuluivdenneatindians 2 391 ansiedvinelull

SHEIY
010147201

010147202

010147203

010147204

010147205

010147206

Fosrw3n
ﬂﬂimﬂﬂamﬁ%uqaﬁ’lw%’ﬁﬂaﬂi
(Advanced Mathematics for Engineers)
MMM NaTUTEENA
(Applied Numerical Analysis)
mﬂﬁﬂmimﬂ'wﬁmmxﬁqm
(Optimization Techniques)
JLUUDIRIYY
(Intelligent System)
m'ﬁﬂﬁsmaé’zyfymﬁ?}ﬁa%uqq
(Advanced Digital Signal Processing)
dyaauduuagnszuiunsalnaasin

(Random Signal and Stochastic Process)

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

3(3-0-6)
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3(3-0-6)
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WAV Fovre3n TIUIURUINA

010147 AVIAULRWIZLUL 3(3-0-6)
(Branch Specific Compulsory Course)

010147xxx AV UADALRWIZLUU 3(3-0-6)
(Branch Specific Elective Course)

0101472xx I NAeNNNANAAIERS 3(3-0-6)
(Mathematical Elective Course)

391 9 wienn

I 1 anan1sAnend 2
IREIYT Fosrw3n FIUIURUIAA

010147xxx  AVIAVLANIZLULA 3(3-0-6)
(Branch Specific Compulsory Course)

010147xxx Y UADNANIZUUU 3(3-0-6)
(Branch Specific Elective Course)

0101472xx I NADANNAUAAIERS 3(3-0-6)
(Mathematical Elective Course)

39 9 wienn

U9 2 aansAneN 1

WAV Fosre3m FIUIUNUINA

010147xx  Jvndeniialy 3(3-0-6)
(General Elective Course)

010147 Awudeniialy 3(3-0-6)
(General Elective Course)

010135901  Ameniinus 3
(Thesis)

010135902*  dunuvnaienssulvin 1(0-2-1)

(Electrical Engineering Seminar)
3794 9 wuaenn

I 2 anansAnend 2
IREIY Fosrw3n FIUIURUIAA
010135901  Aneniinus 9
(Thesis)
39U 9 WUlEAN

Y ] a o < =
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U9 1 aanrsAne® 1

IREIYT Fosre3n FIUIURUIAA
010405001  nstesiudawanden 1(0-2-1)
(Environmental Protection)
010147xx  AVIAULRWIZUUL 3(3-0-6)

(Branch Specific Compulsory Course)
010147xxx AV WADNAWIZLYU 3(3-0-6)
(Branch Specific Elective Course)
0101472xx AW UADANNAUAFAIAAS 3(3-0-6)
(Mathematical Elective Course)
324 10 wqefn

U9 1 aanrsAned 2

SWEIY Fovre3n TIUIURUINA
010405002  %iNwgN159ANISEINT 1(0-2-1)
(Business Management Skills)
010147xxx AUV UADALRWIZLUUS 3(3-0-6)

(Branch Specific Elective Course)
0101472xx A UANNNANAAIEAT 3(3-0-6)
(Mathematical Elective Course)
324 7 wqeia

U9 2 aansAne® 1

IREIYT Fosrw3n FIUIURUIAA
010405003  HnufuRauanavinssy 4
(Industrial Internship)
010135901  Aweniinus 3
(Thesis)
010135902*  dunuvnaienssulvia 1(0-2-1)

(Electrical Engineering Seminar)
374 7 wqena

U9 2 aansAnen 2

WAV Fosredm FIUIUNUIAA
0101470 v ndeniialy 3(3-0-6)
(General Elective Course)
010135901  Aneniiwus 9
(Thesis)

94 12 wUeAn
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010135901

010135902

010147201

010147202

Inndnus 12
(Thesis)

Ideduneu - ldd

Prerequisite  : None

insideneiuiidenegluanuaulaniadmnssulnii asunanisideien1suseyun1adninig
LAZINIUNSIWINTETIVINTT
Research on the topic of interest in electrical engineering. The results of the research must

be summarized for conference and publication.

duaunmedennssuliih 1(0-2-1)
(Electrical Engineering Seminar)
deduney ¢ Ll
Prerequisite  : None

UssBeinfunsiifemdmnssulailagenansddfaeu dhanvndrsuilsnmsusseneidelnl
wazaglunrwaulalutlagtumadmnssulidi Tnetdnidowasiderngy nsfnsudesiuieat
vhderiaule Lﬁamiv‘iﬁmmﬁwuéﬁﬂLauamamiﬁﬂmﬁy’mwgmdmLLasmi‘Uiima

Preliminary lecture of researching in electrical engineering by instructors. Attending several
current and new topics in electrical engineering lectured by experts and researchers. Preliminary

study in the area of interest for dissertation by each student. Final report and oral presentation.

AfAFan StugeEmIUIAINS 3(3-0-6)
(Advanced Mathematics for Engineers)
Jdsduneu ¢ Ll
Prerequisite  : None

Huadialady Aanziarnsieseiunsng Uginnmeiuardimidunmadadu feduvessiuys
Wadeu dumnAne wasmsuseena

Linear algebra, eigenvalue and matrix analysis, vector spaces and linear operators, functions

of complex variable, residue and applications.

MTIATIERTIFNAVUTEENA 3(3-0-6)
(Applied Numerical Analysis)
Ideduneu  : ldd
Prerequisite  : None

NTASAIUVLAENNTINEDY IDMATIavargensd I Atiarans anMsieiaagluisatiag
o aumsildiFadu mimmmmzﬁqm MUsEUUATILYERN NMIMEUNUSWALNITBUTNITIF WA
MIMAMBUTWAAVVBIAUNTTIDURUS Lavduaznsdnaes

Modeling and simulation, numerical methods and mathematical software, numerical linear
algebra, nonlinear equations, optimization, interpolation, numerical differentiation and

integration, numerical solutions of differential equations, random numbers and simulation.



010147203

010147204

010147205

010147206

L%ﬂﬁﬂmimmﬁmmzﬁqm 3(3-0-6)
(Optimization Techniques)
dsAuneu  : Lidl
Prerequisite : None

mMsmAmngRgavesileiduvatediuls fgaansiud dvuansidadu mslesssiana
Avuanshiidady dvuanisnadn %umau%%l%aﬁuﬁqﬂﬁu n13naesnIseunilyd inadanisAuI
TNt

Optimization of multivariable functions, Lagrange multiplier, linear programming, sensitivity
analysis, nonlinear programming, dynamic programming, genetic algorithm, simulated annealing,

evolutionary computation techniques.

JTUUDIRIYY 3(3-0-6)
(Intelligent System)

deduneu  : Ll

Prerequisite : None

[YARY)

WUUTNa891998159U d01UnunIsuYesdney ASEUIUNSIEEUS aﬁmwaiwai%umau 189U

Y
¥ o a

sieawdailsidu teelaladu funeuifideiusnssuessite dadidumadetugnasy n1svan

wnggauuuvaneaUszasd lwailaduassyuuited uwudaesileuuunnd wwudaesiledmani-gily
Models of a Neuron, network architecture, learning process, multilayer perceptron, radial-basis

function network, Kohonen network, simple genetic algorithm, genetic operators, multi-objective

optimization, fuzzy sets and system, Mamdani fuzzy model, Takagi-Sugeno fuzzy model.

miﬂizmaﬁzyzmmﬁﬁﬁa%uqa 3(3-0-6)
(Advanced Digital Signal Processing)

Jdsdvnew ¢ lud

Prerequisite  : None

a a o

fyaauarszuulineiilos TunsudsNIuszanSAMdImMIUNITERNLUUINITN IR IMLUU IR

aa o o !

wag FIR MsUszanaalaniy nsuszanadygamdvialuuagdnsigy nnan nsussanadaygu

[

AIviaLUUNABLR NMsUTEIaRYYIMAITELUUUTUM 1nTeTsUsravLiisn N1990NkUUTEUUUIENNA

o aa o

ALYEYNEUAIN
Discrete-time signals and system, efficient algorithm for IIR and FIR filter design, spectral
estimations, multirate digital-signal processing, wavelets, multi-dimensional digital signal

processing, adaptive digital signal processing, neural networks, DSP system design.

FryayauduuaznIzuIuNsalaRaRN 3(3-0-6)
(Random Signal and Stochastic Process)

Jdsdvneu ¢ lud

Prerequisite  : None

anuhasdularfulsdy adamansvasdaya gy feiduanduiusiies faiduanduiusdy
Handuanunuiuured@lnasy  NanevausIvaITTULTAdUseBuNAgN AInsatlilues finses
aasnuialisedomarnsléiu finsesmaiusiasedeos

Probability and random variables, mathematics of random signals, auto-correlation function,
cross-correlation function, power spectrum density function, responses of linear system to random

inputs, Wiener filter, discrete Kalman filter and its applications, continuous Kalman filter.



010147301

010147302

010147303

VNSV UREWIE 3(3-0-6)
(Principles of Algorithm)
Ideauneu  : ldd
Prerequisite : None

vdnNst e uTeINliATIEuaT MSoDNLUUTUREIE Insasedoya dad aunn uonaee v3 Uy
A vaudnsml MsTuguuy wallansdnieaasnsaumdeya LU BULAY MSAARLSEEYBIT RO
%

Fundamentals of algorithm analysis and design, data structures, Uists, stacks, queues, trees, graph

theory, pattern matching, data sorting and searching techniques, algorithm complexity and tractability.

aniingnssumoufiumeitugs 3(3-0-6)
(Advanced Computer Architecture)
Jdsduneu ¢ Ll
Prerequisite  : None

NANNITTIUTUIUTDINITODNULUUADURIADS ANWULNNAILAINUDIADNNAADTUUUVUIU NENAIS
YOIAUTTAUTUUULETY BTUTUTEIM8A1081 niaeAusuuEeukazLuULAY N1540
NwAMNTMENLAENUIANTI5N aandpenssuvesdiUszunana fuszuiananuulnlal n1svin
yuluseiumds Safimsads msluavesdeya annenssuuuulevia anilnenssuveaszuunie
Uszanananateds nsidenleavemiieninusiuuuway nslouseiniotisuuunsiuazlingg ns
\Boussluszuumisanudnenuazmiennudisin msmidunavesdeya

Quantitative principless of computer design, physical characteristics of parallel computers,
principless of scalable performance, memory hierarchy, cache and virtual memory, shared and
distributed memory organizations, processor architecture, pipeline processors, instruction level
parallelism, multi-threading, data-flow, hybrid architecture, multi-processor system architecture,
cache coherency, direct and indirect interconnection networks, interconnection in shared and

distributed memory system, message routing.

NN IATIZREUTIOULVBITLUUABLNIADS 3(3-0-6)
(Computer System Performance Analysis)

Ideduneu  : ldd

Prerequisite  : None
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Workload characterization and fundamental laws, introduction to queueing theory, analysis
and solutions of queueing models, mean value analysis and related techniques, stochastic
processes, Markov chains and Petri nets, analysis of specific subsystem, processor, memory
and /O disks, performance analysis of multi-processor architectures, simulation techniques

and use of software tools for performance analysis.



010147304

010147305

010147306

eANNIRNERRE 3(3-0-6)
(Operating System)
deduneu ;- Ll
Prerequisite : None

fugusruuUfoRnng N158519N13ATUAN LAZENENTUIUNIT NITINAIAUAITYINIUVBIVUIUNIT
N15UTEEIUANTYINIUTENRINVUIUNIS fﬂig@ﬂﬁﬁﬁl A159ANTITTUUNUIZANNTT NUILAIUT AL DY
FEUUBUNALAZLOANA wazsruUiUTaLa NsmuaANLasn1InTIvTuaLUaendy

Introduction to OS, process, creation, control and termination, scheduling of process, process
synchronization, deadlock, memory management, virtual memory, I/O and storage system,

security and protection.

TLUUNTINNTFIUTRLA 3(3-0-6)
(Database Management System)
Jdsdvneu - lud
Prerequisite : None
sruumsdnnisgiudeya aruuansslugluuuvestassairsteyailoludssananalugiuteya
Arwdiiug ity uaglaseine ndnnsanuduiusuaslasmieszuugiudeys malianisihssuy
gutoyadionisldan nmsdaszuuuiludeya nszuaunsndeyafifesnisnismugunisiatundon
fu N3iveYa wAzNISNAUEANULAL AUEanRaIArANaNY T wazyuadlunsldeu
Database management system, different data models currently used to structure the logical
view of the database, relational, hierarchical and network, hands-on experience with relational
and network-based database system, implementation techniques for database system, file
organization, query processing, concurrency control, rollback and recovery, integrity, consistency

and view implementation.

1A301BADUNANDT 3(3-0-6)
(Computer Networking)
dedunew ¢ lad
Prerequisite  : None

w3etsuuuaindiiugy indeteuuulenesiad in3ets TCP/P andnenssunuuaindunniin
nsdariukaznsmuauNsariudeyalieteRiinsdinnisaaninuInng wdevisuuudeasioya
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Basics of switched communication networks, overlay networks, TCP/IP networking, packet
switch architecture, flow and congestion control, quality-of-service networks, multi-access and

wireless networks.
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AMUUADAAEUDITZUUADNNIADIUALLATOUUADNTIADS 3(3-0-6)
(Computer System and Network Security)
deduneu ;- Ll
Prerequisite : None
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Computer and network security, basic cryptography, security policies, multi-level security
models, attack and protection mechanisms, legal and ethical issues, implementation, configuration,
testing of security software and hardware, network monitoring, intrusion detection system, intrusion

prevention system, firewall system, attack mitigation for SPAM, PHISHING and DDOS.

ATNUNUABAMURANTDIVDITTUUADUN UMD 3(3-0-6)
(Fault-tolerance of Computer System)
Idsauneu  : ldd
Prerequisite : None

ATATUUUTIBDIVDIAIURANT B Lﬂﬂﬁﬂﬂ’li“ﬁg’]ﬁ’]im ATAFUUUTIRDUDIANATATUNTS
Trudmsuazaulingale msasameanuianaiauazlannisuiledeRanain nMsItadenuRansas
ﬂ?i%uﬁi@ﬂﬂuaG]‘Wil’eN‘UE]Q%@WﬁLL’J%LLﬁSﬂiﬂjﬁﬂwﬂ

Fault modeling, redundancy techniques, availability and reliability modeling, error detecting
and correcting codes, fault diagnosis, software fault tolerance and case studies.

o

ﬂﬁi%ﬂﬂ@‘uua%ﬂ'ﬁaaﬂLLUUﬁWﬂﬂBUVLﬁ‘SUB\ﬁ%UUaEJ a 3(3-0-6)
(Digital System Testing and Testable Design)
Jdsduneu - lud
Prerequisite  : None

ToRANAIARN 9 UazgUwuUTetaRana1n aUnsallunIngIvEey MM MUANIAREUA M UIAsLUY
SUAIRULAZNITHAN N30T eRANa1 My mazmmageululasinsgdwes  n1seanuUY
dmsurueninsalumsvagey  wallansnsivaeusesiies wazmsudwiumiaafiianan

Faults and fault modeling, test equipment, test generation for combinational and sequential
circuits, fault simulation, memory and microprocessor testing, design for testability, built-in self-

test techniques and fault location.

STUUABUNLAD T IF 3(3-0-6)
(Embedded Computer System)
wdsduneou ;o fl
Prerequisite  : None

nseenuuy methluldou warnsmadeuvessruunsuianesiiedh msdatundouriu N13PIUAN
LUURANT3 gunsalseldeuansnusuaseensLg uazn1smuALteRianaa

Design, implementation and testing of embedded computer system, concurrency, real-time

control, hardware/software interfaces and error handling.



010147311

010147312

010147313

STUUABUNAADIUUULIAIDIS 3(3-0-6)
(Real-time Computer System)
Jdsduneu - lud
Prerequisite  : None

wugihiamseanuuuuazmslianzsiielflulusunassenduuunaats msatuayuvesensouns
warrondws WodundnUsziudinandefidefiananwariiifefonatn nsdanisnineans ans
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Introduction to the unique issues in the design and analysis of computer system for real-time
applications, hardware and software support for guaranteeing timeliness with and without
failures, resource management, time-constrained communication, scheduling and imprecise

computations, real-time kernels and case studies.

LUV TAUNA 3(3-0-6)
(Information System)

Jdeduneu ;- Lidl

Prerequisite  : None

miﬁﬂwﬁwumiaumﬂﬁﬁﬂﬂi‘i’ﬂu&’m%’mﬁmq%ﬁ% USZLANVDITEUVATAUNAN LA N WS UDY
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n33nn1sleUnu Adsteyauazaatadoya svuudianisesdaud nisAumesdnuiludeya seuy
U1IN5095378 Sruvatuayunisindula

Study on information system used in business enterprises, classes of information system with
respect to organizational functions and structures, e-commerce and e-business, transaction
processing system, supply chain management, data warehouses and data marts, knowledge

management system, discovering knowledge in data, business intelligence, decision support system.

AIAUIULUUANTTOULE 3(3-0-6)
(High Performance Computing)
Jdsduneu - lud
Prerequisite  : None

mﬂﬁﬂmsﬁEJuIUﬁLLmuLﬁamsﬁﬁmmwuamiausqd Msnaggy NM3IRETIVIUIEANTN 3R AN
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AN andnenssuveneuiiinesiuuruiy AeuimesARameSUUUANTIAULEY N1l
Tsunsuuwvvrundagldiduitle funoudsuuuruiy ninneufiafa dafauasdmsunsaneuiiang n1s
U3n3n3n Msfigartans mseugreniadiliszuunia  msdnwiamudasadeteyalunisdiunuuy
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fsanAuasegeans msldanuaansalunmsiwinlssansnmgenssuuie sy

Programming techniques for high performance computing, loop unrolling, memory
allocation, compiler optimization, multi-threading programming, shared memory programming,
parallel machine architectures, high performance computer clusters, message passing
programming paradigm using MPI, basic parallel algorithm, matrix multiplication,
embarrassingly parallel algorithm, g¢rid computing, middleware for grid computing, grid
services, authentication, authorization, confidentiality in high performance computing, resource
allocations and management, resource monitoring in large scale, economy consideration in grid

computing, harvesting computing power from peer-to-peer computing.
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010147315

010147316

AIWAIUILDNALISWUUR IR 3(3-0-6)
(Embedded Software Development)
Ideduneu  : ldd
Prerequisite : None

waluladsussuvanssnailei anndlnenssuvesszuvausinailed asuszneuiidusiauisuay
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Embedded system technology, embedded system architecture, hardware and software
components of embedded system at architecture level, embedded C programming, multi-tasking,
real-time operating system (RTOS), methodologies and tools for embedded software
development, hardware and software co-design, embedded software testing, design patterns for

real-time embedded system, development techniques for power-aware embedded software.

msfiafislveswonduag 3(3-0-6)
(Software Dependability)
Jdsduneu ¢ lud
Prerequisite  : None

AniaAR o ssidldlussuusendng anulindald mnuanmnsalunisivinsld anasiuag
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Properties dependability in software system, reliability, availability, security, safety,
survivability, maintainability, dependability models, software dependability alternatives and
tradeoffs, methods and tools for evaluating and improving dependability, software testing and

fault-tolerance techniques.

AmnssugenALs 3(3-0-6)
(Software Engineering)
JdeAuneu ;- Lifl
Prerequisite  : None

WNARYBIMATINGOWAIIS  NSTUIUMSIUNTNALNTONAKIS MSHAILTEWAIISLUUIET 2995830
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Software engineering concept, software processes, agile and rapid software development,
software development life cycle, requirement process and requirement engineering, software
architecture, software design, object oriented software design, tools in software development,
coding guideline and control, two-way traceability of requirement work products, software
reuses, management of software components, software testing and maintenance, software

process improvement, project management.
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ﬁyugmmiaﬁaadiwuﬂauﬁ’ma% 3(3-0-6)
(Fundamentals of Computer System Modeling)
Fdedunew ¢ lad
Prerequisite  : None
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Basic tools and applications for modeling and analysis of computer system, fundamentals of
network flow graphs, graph models of computation, stochastic models of computer system
performance, network delay analysis and capacity planning, reachability analysis for deadlock
detection in distributed system, Markov chains, elementary queuing theory, concepts of

queuing network models and associated analysis.

fugudraumanmans 3(3-0-6)
(Fundamentals of Bio-informatics)
Fdsdunew ¢ lad
Prerequisite  : None

FunouiBdusudygmidedaluiinessduliana Junouitdmiutiygm nisaausuiity
NSUTULUIAIAULUUARAELUUNAIBEWU SeuIningiugaans lila-wdnd wagnslnseideya
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Algorithm for computational problems in molecular biology, algorithm for problems, gene
mapping, pairwise and multiple sequence alignment, genetic epidemiology, phylogenetics and

gene-expression data analysis.

wSetnsuuuliasuasindoud 3(3-0-6)
(Mobile and Wireless Networking)
Fdsdunew ¢ lad
Prerequisite  : None

nsoenuuuuarldeulusloaea  wenndiaduluszuu wdeteuuulians uasiedoudl wadanisld
dosdyna sunisdeansluszuuiniotsldans nnese nsuadess wavwonndmdy Jgnilu
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Design and implementation of protocols, system and applications for mobile and wireless
networking, particularly at the media access control, network, transport and application layers,
focus on unique problems and challenges presented by the properties of wireless transmission,

various device constraints, limited battery power, and node mobility.

msfeansevsvay 3(3-0-6)
(Multimedia Communication)
deduneu ;- Ll
Prerequisite  : None
yiavesdyans sUnm Idleuardayarandss nsareulnduaznisidhsda n1sduda nsdauuas
nslunadoyeya mia%'%‘il,l,asmiﬁﬂLﬂiﬂzﬁﬁiyiyﬂmﬁaﬂizau U5 JPEG, MPEG-xx, H.26x llag DVD
Signal types, images, video and audio, quantization and coding, compression, transmission and
signal modeling, composition and synthesis of multimedia signals, standards of JPEG, MPEG-xx, H.26x
and DVD.
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MSATLIUUUYINTILYINUIAS 3(3-0-6)
(Pervasive Computing)
dsAuneu ;- Lidl
Prerequisite : None

VANNITATLIULUUNNVIUY UKL Tdevimives Weiser 9AUTZNOUYDINTITAUINUUUYNAUNNUAS
UszanSninuazn1suseudandanu ssuvanosnailadn ssuunidiunis wnseviedulgesiians
\nTetnuduyana MIadeuresisneuianesiaziy e

Concepts of pervasive computing, Weiser’s vision, components of pervasive computing,
energy saving and efficiency, embedded system, location-based system, wireless sensor

networks, personal area network, human computer interface.

Sesdmangmainuimnssuneufiames 3(3-0-6)
(Selected Topic in Computer Engineering)
Jdeduneu ;- Lidl
Prerequisite : None
Inilazasouaquiaiomileglumualamenuimnssunenfianes aunsdnidenvesaou
The course will cover topic of interest selected by the instructor in the field of computer

engineering.

JEUUAIUANLTUAY 3(3-0-6)
(Linear Control System)
wdsdunew Ll
Prerequisite  : None
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Frequency response analysis, frequency response design, state-space models, solution of state

equations, pole-placement design, state estimation, controlability and observability properties.

NATUUAIRUNTERNTANE 3(3-0-6)
(Power Switching Converters)
Jdsduneu ¢ Ll
Prerequisite  : None

995U Uaadulnnselinse  ensadnduuusie 9 LarANANYAETDIINTT N15VNUVDINITUUY
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Switch-mode DC-DC converter topologies and their characteristics, continuous inductor
current mode and discontinuous inductor current modes, converter design and circuit
modelings, DC-DC converter with electrical isolation topologies, applications of switch-mode
converters in switching power supply circuits, principles of switching power supply design and
various related topic, high frequency transformer, semiconductor devices, input line-filter, EMI,

resonant converters, resonant-switch converter, load-resonant converter and their applications.



010147403

010147404

010147405

msUsuanmensziasyuuliimauuLo AR 3(3-0-6)
(Active Power Line-current Conditioning)
deduneu ;- Ll
Prerequisite : None
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Review of power terms in electrical power system, power factor, line input current of AC-DC
converter circuits, power switching converter topologies and circuits, modern power electronic
devices, computer simulation of power electronics circuits and modeling, harmonic elimination
methods, passive, active and hybrid methods, active power filter and active power-factor

correction topologies, utility interface with power electronic system.

fynusunumasdwanniuazisnsanneu 3(3-0-6)
(EMI and Noise Reduction Techniques)
dsAuneu ;- Lidl
Prerequisite  : None
ngefuaziuUiiRiRvesnsindygrasuniunmandindnliias nsdsaedeyga nsandygu
SUNIUMEITNSANE 9 N3TAR NN5HBNTIIA NN1TNTBT oM TIndgaasunIumaulvaniwiuagnis
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Theory and practice of EM noise coupling, techniques for noise reduction, shielding,
grounding and filtering, measurement of EMI to comply with government regulation, EMI

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

NMSWUASHUAIRILUULSTRUUUN 3(3-0-6)
(Resonant Power Conversion)
deAuneu ;o Lidl
Prerequisite  : None
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Resonant converter and inverters, high-frequency quasi-resonant and multi-resonant power
conversion technigues, pulse-modulation control, frequency modulation techniques, nonlinear

analysis techniques for resonant inverters and converters.
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M3naensulaiumdLaznIsAIUAL 3(3-0-6)

(Power Converter Modeling and Control)

dsdunen il
Prerequisite : None
nM31aeesrUvIRTLUariumamilnig q Nlnudnuarlddadu ngldaunisidaeyius s
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Modeling of nonlinear power converters using differential equations, Matlab/Simulink
modeling technique, small-signal modeling of nonlinear power converters using state-space
averaging technique, current injected equivalent circuit approach (CIECA) and PWM switch,
dynamic analysis by considered from their transfer functions, DC-DC controller design,

fundamental of paralleled DC-DC converters, idea of distributed power system (DPS).

WAANITMAMENYUEUBITEUY 3(3-0-6)
(System Identification Techniques)
wdsdunew Ll
Prerequisite  : None
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Dynamical system and models, system identification procedure, models of linear time-
invariant system, nonparametric time and frequency-domain methods, parameter estimation by
least-square method, recursive estimation methods, experimental design, choices of

identification criterion, model structure selection and model validation.

JEUUAIUANMIEADUILADT 3(3-0-6)
(Computer-controlled System)
Jdsduneu ¢ lud
Prerequisite  : None
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Sampling theorem, sampling of continuous-time state-space system, transformation of state-
space models, Z-transform, input-output models, pulse-transfer function, stability,
controllability and observability, frequency domain analysis, design of state-feedback regulators

and observers, tracking system.
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ﬁwumuquﬁmmgﬁqm 3(3-0-6)
(Optimal Control System)
Fdedunew ¢ lad
Prerequisite  : None
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Optimization with equality constraints, solution of discrete optimization problems, discrete-
time linear quadratic regulator, tracking problem, calculus of variations, solution of the general
continuous optimization problem, continuous-time linear quadratic regulator, Riccati equation,
minimum-time problem, Pontryagin’s minimum principles, dynamic programming and its

applications in optimal control.

sruumuANsiiaUIudies 3(3-0-6)
(Adaptive Control System)
wdsdunew Ll
Prerequisite  : None
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Adaptive control problems and applications, real-time parameter estimation, least square
method and regression models, direct and indirect self-tuning regulators, stochastic and
predictive self-tuning regulators, model-reference adaptive system, Lyapunov theory, stochastic
adaptive control, auto-tuning regulators, practical issues involving the implementation of an

adaptive control strategy.

NNTOAKUUITTUUMIUANYANEAINYS 3(3-0-6)
(Multivariable Control System Design)
wdsduneou ;- fl
Prerequisite  : None

Luﬁﬂ%iwuwyjmu wvsngflsiduanslou amﬁﬁL%ﬂmm%ﬁﬂ‘uaaiwuwmaﬁuLL‘UﬂwaLLazﬂuﬁ A9
agouladuTnwuUluAlanasfiinls nseentuulanaanyazianig

Polynomial system matrix, transfer function matrix, structural properties of multivariable

system, poles and zeros, multi-variable Nyquist stability test, characteristic locus design.

NN3BONRUUTTUUMIUANTLAAINU 3(3-0-6)
(Robust Control System Design)
dedunen ¢ Ll
Prerequisite  : None

mnsgieisnmalinnmu mslienesiuasmsiiivaussausamy Uigivesimuny o way
H_ nseuaueiln LG Ugvvesinmuan H nsaauuudiaes msduaswvseuay H_

Robust stability analysis, robust performance analysis and enhancement, the space a, and

H_ , LQG control, H_ regulator problem, model reduction, H_  controller synthesis.

o0



010147413

010147414

010147415

is‘uumuqmLﬂzimzﬁqmmuaimmaﬁﬂ 3(3-0-6)
(Stochastic Optimal Control System)
wdsduneu ;- hifl
Prerequisite  : None

numuAgfuauasdy ﬂzﬁ@]mam%51M%"Umimuwuazmiﬂizmmﬂ'ﬂ wuudassluaniug-
ﬂ%qﬁLG?NLé’uﬁéﬁ’umﬁaué’uaﬁ@@mwmuma Feuladndunarneifissdmsueenftadd nsuszunm
mamuuwummzﬁqm FINTDIANALIULAEAIAIAASLUDDNAN A wuuﬁﬁﬁuwmLﬂuLLuueijazmﬁmﬁ
liauysal  anumsuvesimuaNfivsnyignulnalnanasin

Review of probability, mathematics of control and estimation, linear state-space models
driven by white noise, necessary and sufficient conditions for optimality, optimal state
estimation, Kalman filter and optimal predictor, system with random inputs and imperfect
measurements, robustness of stochastic-optimal regulators.

sruumuauligad 3(3-0-6)
(Nonlinear Control System)
Idsauneu  : ldd
Prerequisite : None

nguivessruuliiBadu fadduussens Tpinsdiin feddudeouen FBmsiivilsuazisnisiiaes
vosiemuen Mmilnsiaiosninvessuulildaduy nsliesessuivaniue

Nonlinear system theory, describing function, limit cycle Lyapunov function, first and second

methods of Lyapunov, stability analysis of nonlinear systems, state-plane analysis.

szuvangalniin 3(3-0-6)
(Electric Traction System)

wdsdunew - Lifl

Prerequisite  : None

szuvvassa bl uldwansdnvaraudfivesnudvuiusadisuiuna nalnnisideuiives
yuusn  undsdnendsnuliunsaliliii wewesildduindouruiusn nsmuauaELazns
nensalilaiiln waznsdsaemdsluganan

System of electric traction, speed-time curve, mechanism of motion in electric traction,
electric traction power supply, selection of electric traction machines, speed and brake control

of electric traction machines and power transfer to shafts.



010147416

010147417

010147501

NAIUNAUNY 3(3-0-6)
(Renewable Energy)
Ideduneu  : ldd
Prerequisite : None

fenn warwudltuvesnisidndsnunaunudmsunisuan v mvﬂuiagsﬁzuq«,l,amméaﬁ%ﬁmm
wdunaunuiieildsudundroulii waduaseniing fotuan ndei Tsdlwimdsenuaudou
MnuEsefing fnadanin anufeuanldau aduilunzia msfiudnvmdanudingeld Tnedslduy
mnes lelasiau nsdnennia dewdes LLasmﬂIuIaﬁ%uqﬁu 9 A13IunsHAR I INNA U
nawnudiulaseassszuulnivesUsemanazssuuIeliindase

Potentials and threats of usage of renewable energy for electrical power generation,
advanced technologies and sources for renewable energy conversion into electrical power;
photovoltaic; wind turbines; hydro power and solar thermal power plants, biogas, geothermal
or wave energy, power generation storage of energy by means of batteries, hydrogen,
compressed air, flywheels or other advance technologies, integration of power generators fed

by renewable energy into national grid structures and independent power supply system.

FesinamzmefuszuumUaNLardlannsetndias 3(3-0-6)
(Selected Topic in Control System and Power Electronics)
wdsdunew  : o Ll
Prerequisite  : None
%wf‘:%mamqmﬁuﬁamﬁagJJ‘Lummau’waﬁmiwumuquLLa:SLﬁﬂmaﬁﬂﬁﬁwé’q AIUNTT
IGRILBNEGRM
The course will cover topic of interest selected by the instructor in the field of control

engineering and power electronics.

w3osnalufiimienth 3(3-0-6)
(Induction Machines)
dedunew ¢ lud
Prerequisite  : None

naumsusneds maiaunsiidudadu aunsandudu wIesnalwiunienihuuvauunsi
anuregiuazaniuzwain msvhauileliauna wdssnaliimdeniuuvasaaluannizauuns
warldaunes wdeanaliihwideniuuuranemawasiaiion ﬂ’]iﬂ’mﬂmLﬂ%@ﬂﬂﬁlﬁ/\lﬁﬁmdmﬁ%m%
nsinassmsvinnumelusunsunouiines

Reference frame theory, linearized equations, reduced-order equation, symmetrical induction
machine in steady and dynamic, unbalanced operation, theory of symmetrical and
unsymmetrical two-phase induction machines, poly-phase and single phase induction machines,

control of induction machines and computer simulations.



010147502

010147503

010147601

010147602

w3nenaliiinddlasiva 3(3-0-6)
(Synchronous Machines)
Ideauneu  : ldd
Prerequisite : None

nuilsugnads mslinneieieanaluiiddasiafiaauzeginazaniuzwain nquiindesna
nszuansailifinusigu Sufiuaudvhnusazansiinavenedenadslasda msviaunslidudadu
aumsandusu mavihanudelidslasluduaghiauna iniesnaliindslasidluszuulniiidauas sy
Fuindou Mssassdeneufiames

Reference frame theory, analysis of synchronous machines in steady and dynamic state,
theory of brushless DC machines, operational impedances and time constants of synchronous
machines, linearized equations, reduced-order equation, asynchronous and unbalanced

operations, synchronous machines in power system and drives, computer simulations.

Frduiadoudaelnii 3(3-0-6)
(Electric Drives)

Jdsduneu - lud

Prerequisite  : None

wuudnaesasonaliiinszuaadudmivssuutumdou nann1sAIvANLUULRNKNES N33l
daneAilastInjveawesmilyn vawestdlasla wastomeInITLanse
AC motor models for drive applications, fundamental of vector control, steady-state and

transient operation of induction, synchronous and DC motor drives.

mswangiszuulnihidmsaeuiunes 3(3-0-6)
(Power System Analysis with Computer)
Jderunen  : il
Prerequisite  : None
wn3ndoudinuduazlnsene Juneudsdmiumsairaumsndlaseie Tassneuuy 3 wa s
TATREANUAANTEY N3ANYINITAveIiddliih Mg eivetades nsUssluaniugssuulni
Incidence and network matrices, algorithm for formation of network matrices, three-phase

networks, fault analysis, load flow studies, contingency analysis, state estimation.

wadnvaaszuulnimgs wfiesnin waznisauny 3(3-0-6)
(Power System Dynamics, Stability and Control)
JdeAuneu ;- Lfl
Prerequisite  : None

nsasImadamansuaznisinmginaiavesaieaduilaliin msdufiaudsininddasita
mﬁmiww?mﬁElimwsi'hﬂjimai%'ﬁqﬁsﬁ’uwé’qmu @hgsnnvesisanuli

Mathematical modeling and dynamics of synchronous generator, low frequency oscillations, sub-

synchronous frequency oscillations, transient stability analysis by energy functions, voltage stability.



010147603

010147604

010147605

010147606

mimémLLazmiLﬁuméaﬂmwﬁﬂmwgmam‘ 3(3-0-6)
(Economic Generation and Operations)
Fwdeunen ¢l
Prerequisite : None
audnuazvesaiosiudalilin msfuedesumdniasugmans navesanugadeluaods s
NuwuMIAuLazvgaeIasiudaliin nsuanlasdildamdnuditn mssraunsifueiomns
Tsslwihmdsanufounazndsi mamuauihsdalaesaludd nslnavesidsliihfimanya
Characteristics of power generation units, economic dispatch, transmission loss effects, unit
commitment, generation with limited energy supply, hydro-thermal coordination, automatic

generation control, optimal power flow.

nudsuamsliiilussuulinmgg 3(3-0-6)
(Electrical Transient in Power System)
deduneu ;- Ll
Prerequisite : None

nauiaods neudeudilesnnnislan-duainduuuliund Usngnisainiasnuusimanlain
dlesnnnsudeud aduasuuansds fei nstestuusaiuiuanniu-deud wadanisinuas
NAFDULSINUAUNT T UR miﬂiz’maLLiﬂﬁuuuqﬂﬂiiﬂWﬂﬁLLiﬂq\‘mﬁﬁJIﬁﬂﬂ’]’wLﬁlaLﬁﬂ%i’lm%ﬁlwﬁ
kagNIsUTEAUNITAUIU

Transmission line theory, abnormal switching transient, electromagnetic phenomena under
transient conditions, traveling wave on transmission lines, lightning, protection against transient
over-voltages, measurement technique, surge testing, voltage distribution on power apparatus

under transient conditions and insulation coordination.

nstlesfussuulnihidsdugs 3(3-0-6)
(Advanced Power System Protection)
JdeAuneu ;- Lifl
Prerequisite  : None

ST duneufinned maUstandldoiad véndendamanidmiutuneuisvestiad nstiosfiu
anwds w3eenalnil nifouwlasmasUauts nsdndiduvesensaws

Computer relaying, relaying practices, mathematical basis for relay algorithm, transmission

lines, machines, transformers and buses protection, hardware organization.

mnandedoldluszuulninias 3(3-0-6)
(Power System Reliability)
Jdsduneu - lud
Prerequisite  : None

winnadesiuresmuidedeld nouiamninndu msdaedasmisuasnsmiuszuediaie
ﬂ?iﬁﬁaaﬂiﬂiﬂ“U"1SLLaBHWiﬂSSLﬁUiSUUﬁ%}U%}BU AsuszlluAuneiedlusEuunan n1susefiuaig
wewleduszuusuiu Msusediuanunaiisslussuudmig

Basic reliability concepts, probability theory, network modeling and evaluation of simple
system, modeling and evaluation of complex system, generation system adequacy assessment,
composite system adequacy evaluation, distribution system adequacy assessment.



010147607

010147608

010147609

010147701

szuuanluwiRluaa oy 3(3-0-6)
(Substation Automation)
Jdsduneu - lud
Prerequisite : None
gunsalugunfiluannilliiiihges wihiivesszuusalufuaniliiinges lassairauazaninonssy
va3szuudaludAluan i wesfnusninesuaznisaiuan n13nsavindyaiamialnil aunsal
§aa38 svUU SCADA mstlaafuiuuuinaniie msdoaslussuusnlusia imsgiu IEC 61850
Primary equipment in substations, functions of substation automation, structure and
architectures of substation automation, circuit breaker and control, electrical measurement, IED,
SCADA, wide area protection, communication in substation automation, standard IEC 61850.

nsUszandldssuupanitunesuuuiiailussuulniamaa 3(3-0-6)

(Embedded Computer System Application in Power System)

Jdeduneu - lud

Prerequisite  : None
nsUszendvesszuunauiaweswuuilsuildlunisuszanadygaduszuulnimas vuauazyy

goenszuanazusuluszuuninds A1Anud msdwnmAidy nMsduumAtdnus

waAdivl MsFUsEneUfIae NMIrsdunsiiaauRaUunAlussuulninmas nsnsesdeyiu
Applications of embedded computer system for signal processing in power system,

magnitude and angle of current and voltage, power system’s frequency, power consumption,

reactive power, power factor, abnormality detection in power system, signal filtering.

Fosrnamznieeuliiiiauazasesnalwil 3(3-0-6)
(Selected Topic in Power System and Machines)
wdsdunew ;o Ll
Prerequisite  : None
a & = & a o o w < v A 1Y)
Aniavaseuaguiiailenitegluanuaulanisiuliihindussesenaluih munsdnienveaeu
The course will cover topic of interest selected by the instructor in the field of power
System and machines.

vdnnsvesnsieashana 3(3-0-6)
(Principles of Digital Communication)
dedvnew ¢ lad
Prerequisite  : None

wuUSIaeseIsEUUAeaNsAdYa N1seganUaznSLegIaRLUUATYA Wadndmslasiuuasddas
Tudu msiisiauasmsnensiadedyyia wadansiadmdnduaznsftadndnd aadnuvazves
ﬂiaqﬁzymjmméq syuvdeansidviauuunssaeaansy stuudeansuuuvanedesdins wuuvay
ﬂgumﬁuamwu%ma@ﬂ%’ wadiansldmnmainvanedmiunisdeans

Models of digital communication system, digital modulation and demodulation, synchronization
and equalization techniques, channel coding and decoding techniques, multiplex and demultiplex,
characterization of fading multipath channels, spread spectrum digital communication system,
multi-user, multi-carrier and multi-channel communication system, diversity techniques for

communication.



010147702

010147703

010147704

msdeasnmifiou 3(3-0-6)
(Satellite Communication)
Jdsduneu ¢ lud
Prerequisite : None

syuudoans maﬁﬂmimg]Lamﬁ’m%“mzw?iaaﬁmmﬁw wellansidnieresdygranuuLeuyden
LATWUUATTA FOMA uaz TDMA nisuaquanszndnafu uaznissuniuszndniu andniafiufu
nudvowned wazsruuaIBeINIE MsAIuIMdInTUNMseankUUIUYSEINUNIseNden ey A
mMsgayde Al wazAndnmauesaaunvisedyy asuniu

Communication system theory, modulation techniques for satellite communication, analog
and digital multiple access techniques, FDMA and TDMA, intermodulation and interference,
earth stations, transponders and antenna system, calculations of satellite link budget design,

losses, sensitivity and carrier-to-noise ratio.

MsAeansfeua 3(3-0-6)
(Optical Communication)
Jdsduneu - lud
Prerequisite  : None

wdnnisvespdusatazduletiuas AuautAvenduletinas luAn13nTea18U0ua3 N15AANDY
Fuaauasfamesdu wadansaaduletuas wasiiilauauariinmadunas  29asiaesds
wazAsesUdmSunIsAeansiauas N3AUUAT n1siiewsie wazn1sdluad NSUANLARAULTUUAS-NTT
as9fumenss wazmaflanisdafindnd nisafndnduuuutininueniadu wieteduletiuas-
nlnlaguazluslanoa

Principles of light wave and optical fiber, optical fiber characteristics, lisht propagation modes,
attenuation and dispersion, optical fiber fabrication techniques, licht sources and photodetectors,
transmitter and receiver circuits for optical communication, coupling, connection and splicing,
intensity modulation-direct detection (IM-DD) and multiplexing techniques, wavelength division

multiplexing (WDM), optical fiber networking-topology and protocols.

ms?%amsd’auuﬂﬂauaﬂ%ma 3(3-0-6)
(Wireless and Personal Communication)
Jdsuneu - lud
Prerequisite  : None

numunsaeansuuylians mmgmmi‘lﬁmwaﬂmi?fami?i’mqﬂﬂaLLazmiﬁlamﬂ%'mU JEUU
GSM laz CDMA 1A9a3 190991098 Q1N NNIEATNUAZN AT ATZUIUAITNITLIEN A3AUANAGN
uuarn1susudea AuguasadiarsruUInsAmiTIEe n1siihsaiieniuauAiianatn N3
NeunueIetelnsinyissie miaaﬂLLUUmiL%ausiaé’zymmsuw%uLLazmaq nsuss Uy vndayaya
wanefiane waziasesunuulanesai w"uU?iaaﬁdauqﬂﬂai'%a']aaﬁa‘lmj WCDMA, CDMA2000,
HSDPA, 1 xEV-DO

Overview of wireless communication, wireless and personal communication services (PCS)
standards, GSM and CDMA, physical and logical channel structures, call processing, handoff and
power control, cellular cell and system capacity, error control coding, cellular network planning
and performance, forward and reverse link design, multipath mitigation and diversity receivers,
modern wireless PCS system, WCDMA, CDMA2000, HSDPA, 1 xEV-DO.



010147705

010147706

010147707

010147708

VU A TAUALAZ NI 3(3-0-6)
(Information Theory and Coding)
wdeunen ¢l
Prerequisite : None
syuvAeansuarmdnnisvennuiansaumea nyinuiinaasauma nMadhsiadmiuuvasdygnu

(g

o

Wudag deedyayrandudisuulinnmudy wazaruguesdesdygin nguinisdisiadmiv

Pesdygrusunu malansdisiauarnsoensiavessdayginnuulinnudimedygrandutag
Communication system and principles of information theory, measurement of information,

coding for discrete source, discrete memoryless channels and channel capacity, noisy-channel

coding theorem, techniques for coding and decoding memoryless channels with discrete time.

nsdeansteyauavaeniiames 3(3-0-6)
(Data and Computer Communication)

wdsdunew ;- Ll

Prerequisite : None

o [N o

mimmua WmLL‘UULLE]uuaEJﬂLLauGHW]a ANTEINIUAY YU UUDE yyalasdalazuuudalasia sia

o a & 6

maamamam@ym LMﬂu@ﬂWiLﬂU’ﬁ‘Mﬁ‘UamaLLawﬂ’ﬁ&lﬂmL‘Wﬁﬂ"U NINITUANURANEIR  L1USIeABANS
ﬂ’JUﬂlIﬂ']iL‘UBlIG]@“UBlIa ﬂﬁﬁﬁ’JWULL‘WﬂLﬂGI Lmammamuua Lllaﬂ‘ﬁﬂ] ﬁﬂ’]‘ﬂ@lﬂﬂiimﬂ’]iﬂ@ﬂ’ﬁ
AeNTiImeS LATeTneTiaLiion13U3NSLULT I

Analog and digital transmission, asynchronous and synchronous transmission, transmission
media, data encoding and multiplexing techniques, error detection, data link control protocols,
packet switching, local and metropolitan area networks, computer communication

architectures, integrated service digital network.

VUi w0IADY 3(3-0-6)
(Queueing Theory)

wdsduneou  : Tl

Prerequisite  : None

WUULIADY ﬂi%‘U’J‘Hﬂ’ﬁ?jll WE]H{Q]‘LLQUQ?JEJL%@Q(;]IH ASTUINNSAARAU i%‘U‘ULLﬂ’]ﬂ@EJiJ’]%ﬂ?JVﬂUﬂ’]’JBﬂSJQﬁ
vufumesedunan wiernevemmeey UsrAvBnmusaeetisumans

Queueing system, random processes, elementary queueing theory, birth-death processes,
Markovian queueing systems in equilibrium, intermediate queueing theory, networks of queues,

performance of queuing network.

aunuulmdnlifiuagnisnsranendu 3(3-0-6)
(Electromagnetic Field and Wave Propagation)
wdsduneu Ll
Prerequisite  : None

AUN15VBILUNDLIA ﬁiJﬂ’]iﬂ?ﬂIULLazﬂ’giﬁzu’]U ﬁiimnasuaamﬁﬂﬁzmaﬂﬁu aummﬁmﬂﬂuﬁuau
é’mﬁaqmmﬂﬂﬁuﬂaﬁu ﬂﬂiﬂi%ﬂ’]&‘ﬂaﬂﬂguﬂﬁuﬁaﬂﬂﬁ mﬁmzmsJﬂ?{umu?ﬁﬁmmwmmﬁmﬁ 13
nsvaneAduTinILEng 4

Maxwell’s equations, wave equation and plane waves, nature of wave propagation, induced
fields in the conduction ground due to surface waves, propagation of waves through the sky,

wave propagation through some natural obstacles, propagation of waves at various frequencies.



010147709

010147710

010147711

010147712

Bmsiwnndeiavdmsuudmanlii 3(3-0-6)
(Numerical Techniques for Electromagnetics)
Jdsduneu - lud
Prerequisite : None

numuannsvesLungiaa s twluvidiamuduaziglnluidniwersud nmsiazilymarveures
aunuusimdnini Bnsluwud Baswmauiiviulad BnsUssinanauusuiy nMsUszgndld
dwsugunsallalesion gunsalfiddimesion gunsalvanas wagdu o

Review of Maxwell’s equations, finite-element and finite-difference methods analysis of
electromagnetic boundary-value problems, methods of moment, transmission line method,

parallel processing method, applications in microwave, millimeter-wave, optic devices.

VB HALN1TORNUUEIEDINA 3(3-0-6)
(Antenna Theory and Design)
Jdsdvneu ¢ lud
Prerequisite : None

N150LNB5VDIA1LINA Mélﬂﬂ’]'iLLl’z\iﬂgu‘UENﬁ’lEJaﬂﬂ’]ﬂ @1891A1ALUULEUAIN @188 1NIARUUNIS
D15L3TVDIENYDINALUULEUAIN ?ﬂ‘EJE)’]ﬂﬂﬂlﬂiWﬁLLUU‘UI’Nﬂ’NﬂJSﬂ}J”N mammmmmé"msmammﬂ
LLUUIﬂ%ﬂﬁUF"I’J’]@JS #1991N1ALUVUINLAT @1881NALUUTES @N89INIALUUALT BULATWUULAUD N3
duaszvansoinia matinnsinaeoinia

Antenna parameters, principles of antenna radiation, linear wire antennas, loop antennas,
arrays of wire antenna, broadband dipole antennas, traveling wave antennas, frequency
independent antennas, horn antennas, slot antennas, reflector and lens antennas, antenna

synthesis, antenna measurement techniques.

MIBBNUUUNAINNTAOANT 3(3-0-6)
(Communication Circuit Design)
wdsduneou ;- fl
Prerequisite  : None

29asnsdeansadelval nnsesnuuuiesnsieans Nassumaﬁ’[,ﬁé’agiymiumuﬁw MATVYIUANA
2995AUANSATINSYENBLUUSALUSTRA 29asladengy 1995eeatatan 29938 ATIEIAINA 1e9sUER
WAKAZANBgEN NTIATIERYYINTUNIUNILE

Modern communication circuits, circuit design of low-noise and power ampilifiers, automatic
gain control, digital phase-locked loops, oscillators, frequency synthesizers, modulators and

demodulators, phase noise analysis.

miaaﬂLL‘UU’N%aaaGTJaLamLLammaﬁmapmmmﬁqﬂ 3(3-0-6)
(High Frequency Amplifier and Oscillator Design)
wdsduneou il
Prerequisite  : None
noufaeidyain wunnvesaliswasinaiansdugmeaunsaliuuduivazadu Wis1wesves
wawu%ﬁma%ﬁm’mﬁqq ANLEdesazAUliEies MMIPENLUUNITOATAIAALAZ NIV QY18
Ingldawnamasomnsiwes  nmsesudludnuanifiveisaseeatamnuazivasveedyyiu
Transmission line theory, Smith chart and matching techniques with lump elements and
stubs, transistor parameters at high frequency, stability and instability, amplifier and oscillator

design using scattering parameters, optimizations for amplifier and oscillator characteristics.



010147713

010147714

010147715

010405001

nseenuuuasLazszuululasm 3(3-0-6)
(Microwave Circuit and System Design)
Ideduneu  : ldd
Prerequisite : None

ngufanshssatilalasion BJT, MESFET, MOSFET, Gunn uaglaleslulasiandu q nisuszendld
1‘1.!’335\]5%8’]851/@@1.}1@14 199500a%aLa0 ’N’\Jill@ﬁ]l,am LLa%’NﬂiWﬁMﬁiy@ﬂm NANTUINITODALUUTEUY
lelIﬂiL’]‘W ﬂ’ﬁaaﬂLLUUﬂ’]iL%’fJiJG]IShJIﬂiL’JW

Theory of microwave semiconductors, BJT, MESFET, MOSFET, Gunn and other microwave
diodes, applications in microwave amplifier, oscillator, modulator and mixer circuits, microwave

system design considerations, microwave link design.

msAeasuauning 3(3-0-6)
(Broadband Communication)
JdeAuneu ;- Ldl
Prerequisite  : None

ﬂﬂiﬁam?ﬁagaﬁaaﬁu A01UAENTTULALVA NN IUYBIATBYIBLAUNING ISDN, B-ISDN wazlumnis
delounuuerdlasifa (ATM) auanluslarsauuuduses ATM nismuaunsudauasnTsdnntzasas
foya nFertomauasiuuddasta/uasawuduRivawuuddasia (SONET/SDH) anilnsnssunisidnia
LUUWAUNINS XDSL, FTTH, HFC, Wi-MAX

Introduction to data communication, architecture and principles of operation for broadband
networks, ISDN, B-ISDN and asynchronous transfer mode (ATM) protocols, ATM layered protocol
stack, traffic management and congestion control, synchronous optical network/synchronous
digital hierarchy (SONET/SDH), broadband access architecture, XDSL, FTTH, HFC, Wi-MAX.

Fesdniamzyneinimnssulnsauua 3(3-0-6)
(Selected Topic in Communication Engineering)
wdsduneou Tl
Prerequisite  : None
Aniazasouaquiatemiieglunnuaulameiuimnsailnseuueay mumsdadenvesaou
The course will cover topic of interest selected by the instructor in the field of
communication engineering.

mstleafuduindey 1(0-2-1)
(Environmental Protection)
Jdsduneu - lud
Prerequisite : None

Lﬂﬂﬁﬂﬂ’liﬂﬂﬂaﬂ?%lfmg@u ﬂ’]i‘Ui%Lﬁu&IﬂﬂiS‘W‘UéﬂLL’J@éI@lI §$UUﬂWi§J®ﬂ’]i§QLL’J®éj@N N1INER
semaluladazen miesgiauduailunniinssuiumsdansaanadensnld

Environmental protection techniques, environmental impact assessment, environmental
management systems, cleaner production, cost-benefit analysis of the environmental
management processes.



010405002

010405003

MINwEN159ANISEINg 1(0-2-1)
(Business Management Skills)
wdsduneou  : Tl
Prerequisite  : None

WITHEANEASAIMTUTING N1TUTNITEINT NANNITNITUINIS W ANTIUTDI89ANT UyTuasnis
AUAN N15LIU mﬁfia(?iu’najﬁﬂmi NYUNBTIND

Economics for business, business administration, arinciples of management, organization
behavior, accounting and controlling, financing, new enterprise establishment, business laws.

AnUfjURnugnamnssy 4
(Industrial Internship)
dsdunen il
Prerequisite  : None

thenusluudleeinsgitymimnssululsanugnamnssy saenauiinnisiauludannden
gnavinssy thdnwazdoadsunenuiioasumsufoRnunassadwsils

Utilize knowledge to solve or analyze engineering problems that occur in a factory, as well

as to work in an industrial environment. Students must write a working report summarizing their
jobs and outcomes.



