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- WIUIIVIIAINTTUADUNADS
FWERV a3 Iuumiaein (Ussene-Ujia-Aneidenuies)
115301  #“&NASYBIDANDIN 3(3-0-6)
(Principle of Algorithms)
115306  1AS8918ADNNIADS 3(3-0-6)
(Computer Networking)
- WYUITVIIAINTIUAIVANSALUIR

FWERY Fa3 uumideiin (Ussee-UfUa-Anwnienuied)
115401 S¥UUAIUANLTNAY 3(3-0-6)

(Linear Control Systems)
116404 STUUAIVANMIEADUNIADS 3(3-0-6)

(Computer-Controlled Systems)
- wausIv3dnssuludangs
FWERY a3 Iuumiaein (Ussene-Ujia-Anedqenuies)
115601  msuangiszuulnihmamisaeuiunes 3(3-0-6)
(Computer Analysis in Power Systems)
116604 mi{]mﬁuiwuiv\lﬂﬁwé“a%uga 3(3-0-6)
(Advanced Power System Protection)
- wausdndaanssulnirdesns

FWEIY Yo uumiaeiin (Ussee-UfUa-Anwnienuied)
115701 wdnnsvesnsieansnanea 3(3-0-6)
(Principle of Digital Communications
116702 awuwdwidniviuaznisnsyaneaiu 3(3-0-6)
(Electromagnetic Field and Wave Propagation
Ingiwus
IRV Fodwn FTUIURUIAA
115903  Anednwus 12
(Thesis)

AY1VIAVENNIANET (LRWIZUNANYY AU N BUU N2 dUNaRNYI)

WAV a3 Iuumiaein (Ussene-Ujia-Anedienuied)

145002 mslasrudauwandon 1(1-1-2)
(Environmental Protection)

145003 YinwWgN15IANTTIINAT 1(1-1-2)

(Business Management Skills)
Hnviieugaannssy (awiztnAnen unw N wuu N2 aufafnen)
RAIYV FoAn IUIURUILAN
145998  Wnviaugnamnssy 4
(Industrial Internship)
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FWERY a3 IUIUKUEAN (UTTe-UUR-Anerdienuiag)

115301  %aNNI5UDITANeToU 3(3-0-6)
(Principle of Algorithms)

115302 amfjmaﬂﬁmauﬁmmaﬁf%uqq 3(3-0-6)
(Advanced Computer Architecture)

115303  ATIATIZAANTIOULVDITZUUADUNLADS 3(3-0-6)
(Computer System Performance Analysis)

115304  sguuU{uanng 3(3-0-6)
(Operating Systems)

115305 syuUuN1sINNSHIUTeya 3(3-0-6)
(Database Management Systems)

115306 A3 UADUNILADS 3(3-0-6)
(Computer Networking)

115307  mNUaRANBY99IEUUARLNLABSLAZIASOULADUNILADS 3(3-0-6)
(Computer System Security and Network Security)

115401 S¥UUAIUANTALEY 3(3-0-6)
(Linear Control Systems)

115402  sasudassulagldisnsaindnids 3(3-0-6)
(Power Switching Converters)

115403  msuSuanmznszuaszuulnihmawuuienam 3(3-0-6)
(Active Power Line-Current Conditioning)

115404 g asuniumausiwdnlaiuaziSnsaaveu 3(3-0-6)
(EMI and Noise Reduction Techniques)

115501 deanaluiimdenii 3(3-0-6)
(Induction Machines)

115601  mswangszuulihmasmenauianes 3(3-0-6)
(Computer Analysis in Power Systems)

115701 wdnnsvesnsieansnanea 3(3-0-6)
(Principle of Digital Communications)

115702 msdeansanudien 3(3-0-6)
(Satellite Communications)

115703 nnsdeansiienas 3(3-0-6)
(Optical Communications)

115704 msdeansdruyanauaglians 3(3-0-6)

(Wireless and Personal Communications)

115705  Mgufinansuaznsinsia 3(3-0-6)
(Information Theory and Coding)

115706 mi?%amssﬁa;ﬂaLLamauﬁama% 3(3-0-6)
(Data and Computer Communications)

116301 ASVUNIURDAINRANTDIVDITZUUADUNLADS 3(3-0-6)
(Fault-Tolerance of Computer Systems)

116304  M1svedeUATNseRNLULTnaeuldvetszuLRinea 3(3-0-6)
(Testing and Testable Design of Digital Systems)



116305

116606

116307

116308

116309

116310

116311

116312

116313

116314

116315

116316

116317

116401

116402

116403

116404

116405

116406

116407

116408

116409

STUUADNNLADIESF

(Embedded Computer Systems)
STUUABUNIADILUULIAIDI
(Real-Time Computer Systems)
Fesdmmmemadnuimnsuneuiomes
(Selected Topics in Computer Engineering)
LUV TAUNA

(Information Systems)
NSAMUIULUUANTTOULES

(High Performance Computing)
nIRmUIgeNALISLUUH
(Embedded Software Development)
nsfisfisldvosseniuag

(Software Dependability)
AMmNTINYONAUIS

(Software Engineering)
iﬁug’mmﬁﬂaaﬁwummﬁuLmai‘
(Computer Systems Modeling Fundamentals)
EAN PN

(Introduction to Bioinformatics)
\nTetneuvylmouazindoud

(Mobile and Wireless Networking)
nsdoansdeusvau

(Multimedia Communications)
NSAMUIULUUYINVIUYINIIA

(Pervasive Computing)
nsuUasduiasuuLslowuun
(Resonant Power Conversion)
N39188939TUUARUARALNTAIUAY
(Power Converter Modeling and Control)
WATANTMNAMSN YL YBITEUY
(System Identification Techniques)
FEUUMIUANMIUABUT LIS
(Computer-Controlled Systems)
JEUUAUANDBNALA

(Optimal Control Systems)
srUUMIUANTIAUSUAILeY

(Adaptive Control Systems)
N508NIUUTTUUAIUANVANEFAILUT
(Multivariable Control System Design)
N1388NLUUTEUUMIUANTUAAINU
(Robust Control System Designs)
sEUUmUANAlnAaRnaenila
(Stochastic Optimal Control Systems)

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)

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)



116410

116412

116501

116502

116601

116602

116603

116604

116605

116607

116701

116702

116703

116704

116705

116706

116707

116708

116709

e UndAnwldanunsaidvididuanzuusivivesanvinuesnduividentialy

sruumualligadu

(Nonlinear Control Systems)

FeARRNIZNIRIUITEUUMIUANLAZ BN VT Tndia

(Selected Topics in Control Systems and Power Electronics)

i3oanalilidslasiva

(Synchronous Machines)

Frduidoudglnd

(Electric Drives)

wadnvesszuulinmds wiesnm waznisaiuay
(Power System Dynamics, Stability and Control)
MsHARLAEMIAULATRIIMANIATYgAan
(Economic Generation & Operations)
nudsuamalninlussuuluinmas

(Electrical Transients in Power Systems)
nsflestussuulnihidsdugs

(Advanced Power System Protection)
aandetielaluszuuliiin

(Power System Reliability)
Fosmamemaiuliihiidaziedasnaliin
(Selected Topics in Power Systems and Machines)
N B w0IADY

(Queueing Theory)
ﬂ‘u’]llLLliLﬁﬁﬂlWﬂqLLagﬂqiﬂﬁgﬂqﬂﬂgu
(Electromagnetic Field and Wave Propagation)
Bmsiwandsiaavdmsuudianlni
(Numerical Techniques for Electromagnetics)
WﬂUaLLﬁSﬂqﬁaBf‘ILL‘U‘Uﬂ']EJ’EJWﬂWﬂ

(Antenna Theory and Design)
miaamwmﬂ%mﬁ%ﬁ

(Communication Circuit Design)
ﬂ??a@ﬂLLUU?ﬂﬂﬁaﬂﬂ%aLaﬁLLa%‘UEﬂUﬁﬂJﬁJQJﬂmﬂTﬁJSQQ
(High Frequency Amplifier and Oscillator Design)
ﬂ'ﬁﬁ)@ﬂLLUU?QQ?LL@%iSUUlﬁJiﬂﬁL’JW

(Microwave Circuit and System Design)
miﬁamﬂmmﬁﬁd

(Broadband Communications)
Sesdmamgmadnuimnssuluindeans

(Selected Topics in Communication Engineering)

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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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FWEIY Fa3 Iuumiaeiin (Ussene-UjUa-Anwnenuied)
115201 mdamanitugedimiuiang 3(3-0-6)
(Advanced Mathematics for Engineers)
115202 mslaseideiaavUszend 3(3-0-6)
(Applied Numerical Analysis)
115203 mﬂﬁﬂmimmﬁmmzamﬁqm 3(3-0-6)
(Optimization Techniqueses
115204  S3UUDIRTL 3(3-0-6)
(Intelligent Systems)
115205 msﬂwmaé’mmmﬁ%maa%qq 3(3-0-6)
(Advanced Digital Signal Processing)
115206 dysyiadguuagnszuiun1salnanasin 3(3-0-6)
(Random Signal and Stochastic Process)
145052 nsdan1snistlesiuduindos 3(3-0-6)
(Environmental Protection Management)
WAUNTSANEN
nangasuni
I 1 aensfined 1
- ATIRURNIZLU nuIenn
- Jyidenfiugiu ivelhl)
W 1 aems@nwii 2
- yudenthily whefin
- Aridenitugu mhefin
VW 2 mensfnwd 1
- Ayndeniialy wihein
- Anenfinus whefin
U 2 aems@nwil 2
- Anednus wihein
VANgATENNAANE
W1 aensfinund 1
- Adsdvaniadne (Environmental Protection) nuIwne
- Aridenitugu mhefin
V1 aemsdnwil 2
- Awdsfuaniafing (Business Management Skills) mihgin
- AU nuIenn
- yudenhly Wiein
W 2 aensEnwii 1
- Hnvhnugeaivingsy mieia
- neniinus whefn
VW 2 aemsdnwil 2
- Ayndeniily whein
- Angrdnud wihein



A5 UNYS183Y

115201

115202

115203

115204

ﬂﬂimmam%ﬁifuqaﬁ’m%’ﬁmm 3(3-0-6)
(Advanced Mathematics for Engineers)
Ftadunen  : leeAnuiureuvesnIAImNM
Prerequisite  : Department Permission

wwadn Alownuuarnsimaziuning Usginnmesuagdiniiunisleduy Herduiulsddeu
wadRwarn1sUsEENAlY

Linear Algebra. Eigen value and Matrix Analysis. Vector spaces and linear operators. Function

of complex variable. Residue and Application.

NMFIATIERTFnaUTEENd 3(3-0-6)
(Applied Numerical Analysis)
Jdsduneu  : laeAuiuYeUe9InIAIY
Prerequisite  : Department Permission
N1IVLUUTIa0UAENARBNAEULUU ITN15TeRauiugenduIsnsadinatans 3onsidedtaclu
fyndindadu aunsilidudadu nsendluedy nisaeaunsnauaznisussanme nsdufiingm
uazANWOLTUTLONLTIFILAY NTIAIMBUTRIANNITANINELTUT YA f?hLamduLLazmiwmaaaLﬁ'&JuLLUU
Modeling and simulation. Numerical methods and mathematical software. Numerical linear
algebra.  Nonlinear equations.  Optimization. Interpolation and approximation.  Numerical
integration and differentiation. Numerical solution of differential equations. Random numbers and

simulation.

mﬂﬁﬂmimmﬁmmzamﬁqm 3(3-0-6)
(Optimization Techniques)
Jvdeunen  : leeanuiugeuYeInIAIN
Prerequisite  :  Department Permission

nMsvArgageanvesilaiduvatedinys faaainss mslusunsundadu msiegianals
nslusunsubiBudadu mslusunsudanan 9anesUBNIUENTTU N1391aeIN1sauUmilen mAtang
ANUIATITIAIUINTT

Optimization of multivariable functions. Lagrange multiplier. Linear programming. Sensitivity
analysis. Nonlinear programming. Dynamic programming. Genetic algorithm. Simulated annealing.

Evolutionary computation techniques

JEUUDIAIYY 3(3-0-6)
(Intelligent Systems)

Jdsduneu  : leeAuiuYeueInIAIY

Prerequisite  : Department Permission

wuudnaewesiiseu anUaunssuvesineny ﬂizmumﬁaui Taflawesmesidunsou Ieemusiea
Wiy Yenulalariu %umau%%t,%qﬁuqﬂﬁmasmdw AR MBI ﬂ'ﬁmﬁ’]mmzﬂuﬁqmw
vineyesvasdlaslidureAniiatugnasy iwnilefusrsruuiled uuushaesiteiuumnt wuseestiedmen
Ay

Model of a neuron. Network architecture. Learning processes. Multilayer perceptron. Radial-basis
function network. Kohonen network. Simple genetic algorithm. Genetic operators. Multi-objective
optimization using a genetic algorithm. Fuzzy sets and systems. Mamdani fuzzy model. Takagi-

Sugeno fuzzy model.



115205

115206

115301

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

Feduneu @ lnganuiiueeureInIaien

Prerequisite  : Department Permission

a a o

fyrauuuidutisasssuudanessuniiusyans nmdmsuniseanuuui9asnsasdya LUy IR

(g

o a

wag FIR MsUszanaualansy n1suseanadyy undneauuunaigdnsndgy n1sussanadyy1nmines

o o

o

wuUaBINan AsUTEIladyYIMAIRaLUUUSUAIY LazlATvieUszamiion
Discrete-time signals and systems. Efficient algorithms for filter design: IIR and FIR. Spectral
estimations. Multirate digital signal processing wavelets. Multi-dimensional digital signal

processing. Adaptive digital signal processing and neural networks. DSP systems design

fyaaduuaznszuIuNTalaATaRn 3(3-0-6)

o

(Random Signal and Stochastic Process)
Jdsduneu  : TaeAuiuYeUEINIAIY
Prerequisite : Department Permission

LYY YV 4 o w &

autaviuwardiudsdy susuulndamanivosdyaady feiduduiusdaes feiduduiug
PIUAIATUANUNUULVDIAUAF I RANBUALDBITEUULT A UsRdUNREY fnsasbniiues Aanses
mamu‘uﬁmnaﬂﬁﬁatﬁmLLazmi‘Uszqﬂ(ﬁ fnsesmanuedananseiies

Probability and random variables. Mathematical description of random signals.
Autocorrelation function. Crosscorrelation function. Power spectral density function. Response
of linear systems to random inputs. Wiener filter. Discrete Kalman filter and its applications.

Continuous Kalman filter.

NANNIIVDITANDIoU 3(3-0-6)
(Principle of Algorithms)
Jdsduneu  : laeAuiuYeUe9InIAIY
Prerequisite  : Department Permission
wuzdmdnnsdesiureinslinssiuasmseenwuudanessudmsunsanelussdutadinfnm
nénnstuiiugunariugmedassatstos orfidu dad ausn  Awduaznsin Wudu ngufinam
warn1sdadiiunis msduguuy wedansdndukaznisfumdeya anududeuvesdanestuuaznis
FANLTDEURISANDIoU
Graduate-level introductory course on the fundamentals of algorithm analysis and designs.
Fundamental and advanced data structures such as lists, stacks/queues, trees and graphs.
Graph theories and manipulations.  Pattern matching. Sorting and searching techniques.

Algorithm complexity and tractability.



115302

115303

115304

amf]mamamamﬁama%i’?uga 3(3-0-6)
(Advanced Computer Architecture)
Faduneu @ lnganuiueeureInIaie
Prerequisite  : Department Permission

Mé”ﬂmilﬁmﬁw%mm%amiaapLLUUﬂamﬂaLm*ﬁ FNYULNIINIEAINVDIABUR UMD LUUTUIU
NANNITVOINITVIIAUTIOUL AR UTUVOINUIBAINTT UUILAUTILUULENDULATLUULAT TTUU
PUIWANUTYNLEENUIEANINTIN danUnenssuvesiiUssanana dusvananauuulnlald nsvinau
memumawﬂﬁﬁa fafmsnde idunwesteyauazandnenssunuulavin andnenssuvesszuy
wheUssnanananesn Madenleemiieausiuuuway Msdeuseniotiewuunsiuaglingg N3
Ansedoasluszuumhsauduenkag e mamidunsesdoya

Quantitative principles of computer design. Physical characteristics of parallel computers.
Principles of scalable performance. Memory hierarchy. Cache and virtual memory. Shared and
distributed memory organizations. Processor architecture. Pipeline processors. Instruction level
parallelism. Multithreading. Dataflow and hybrid architectures. Multiprocessor system
architecture. Cache coherency. Direct and indirect interconnection networks. Interconnection

issues in shared and distributed memory systems. Message routing.

NTIATITNANTTOULVOITTUURABNTAADS 3(3-0-6)
(Computer System Performance Analysis)
Jvdeuneu @ leganuLiureuYeInIAIN
Prerequisite  : Department Permission

ANALTRTBINITLULAZVANNITEAYAIN 9 NuN1TIATIERLaZITNSUATYMTaILUUTIaes
nMsiuannes Mingidadonazmaiaiiieddes msuszunanauuvalaniadn nggnlues
wsaeruazinnviiin nsiesieRsyuudes o Wy wlheUszanana niheausuaziasildsu-
wARINA MIIATIEaLsIauzean Unenssufiifussuanavaneds walanssasinisineu uag
Bnsldverdurfiduedesdiolunsiinneaussougvosssuunoufinnes

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 subsystems: processor, memory,
and /O disks. Performance analysis of multiprocessor architectures. Simulation techniques and

use of software tools for performance analysis.

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

Jdsiuneu  : TpgenuiureuteInIain

Prerequisite  :  Department Permission

ﬁugmszuwﬁﬁ’ams N13839NITAIVAL LAZENENTUIUNT N1TIAGIAUNITVINNUYBIVUIUNIG
NSUSTAIUNITYNUTERINIVIUATT NNTABNATY N1SIANTITTEUUNLIBALTT UiheauILdilauy
SEUUBUNALAZIENA Warszuuiudoya NsAILANKAYN1INTIITUALUAeN Y

Introduction to OS. Process, creation, control and termination. Scheduling of process.
Process synchronization. Deadlock. Memory management. Virtual memory. I/O and storage

systems. Security and protection.



115305

115306

115307

115401

JPUUNTIANISEIUTOYE 3(3-0-6)
(Database Management Systems)
Jdsuneu  : legAuiuYeUeIn1AIT
Prerequisite  : Department Permission

syuunsiansguteys mnuuansslusUiuuveslassaisteyailothludsznanalugiudeya
ANNFNUS d1dutu waglaseng wann1sanuduiusLazlasavgseuuguteya weallanistdissuy
gudeyaitenslénu madnszuuuiiadeya nszuiumemdeyaiifesnisnismununiafintundoniu
N13ndeya kagn1Induganiusiiy AudonndaIkasANatysel wasyuueslunislidau

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 systems. Implementation techniques for database systems. File organization, query processing,

concurrency control, rollback and recovery. Integrity and consistency and view implementation.

LATDVIABUNINDS 3(3-0-6)
(Computer Networking)
Jdsduneu  : laeAuiuYeUe9InIAIY
Prerequisite  : Department Permission

Lﬂ%aﬁhmmuaimsﬁﬁugm w3evnenulenesiad 1A3evie TCPAP annenssunuuaindunniin
MsdeRIuLazAIIMUALNTAsuTeyaLeT e efiTinsinnsAunINUINS eFevsuUARasTeYa
nanegauazliane

Basics of switched communication networks. Overlay Networks. TCP/IP networking. Packet
switch architecture. Flow and congestion control. Quality-of-service networks. Multiaccess and

wireless networks.

ﬂ?ﬁmﬂﬁ@ﬂﬁﬂ‘ﬂ@ﬂi%UUﬂ@llﬁ"lLm@%LLa%Lﬂ%@‘dﬂﬂﬂauﬂﬁmai‘ 3(3-0-6)
(Computer System Security and Network Security)
Jdsduneu  : laeAuiuYeUe9InIAIY
Prerequisite  : Department Permission

ANNUABAABVBITEUUABNTILADS WAL IZUULATEUY miﬁﬁﬁaﬁugm NSANUANENAITVBIAIY
Uaeady sUusuuvesmuUaendisluvats 9 sedu nszuiunisnislanduaznisdesiuainugneiedly
aungruneassuasesssu nsunildey A1IRaAANT 9 MsnedeUsEUUALUaenEveIEsaNas
uwargendwls nsnsIniisruunIeie ssuuaTvaeuunsn svuudesiugunin svuulnsiead nns
Janslaudguuuulyal wu SPAM, PHISHING DDOS

Computer and network security: basic cryptography, security policies. Multilevel security
models. Attack and protection mechanisms. Legal and ethical issues. Implementation, configuration,
testing of security software and hardware. Networking monitoring.  Intrusion Detection System.
Intrusion Prevention System, Firewall System. Attack Mitigation for SPAM, PHISHING, DDOS

FEUUMIUANTUAY 3(3-0-6)
(Linear Control Systems)
Jdesduneu  : TaeAuLiuYEUEINIAIY
Prerequisite  : Department Permission
MFAATILANITABUALDIAIINE N1TODNUUUNITNDUALBIAINA wuudnaesantuy-Uinll waaae
YBIFAUNNTAN UL N1TBBNHUUNMTINING MsUszaaaniue AnaudRnisauaulauaznsdanala
Frequency response analysis. Frequency response design. State-space models. Solution of state

equations. Pole-placement design. State estimation. Controllability and observability properties.



115402

115403

115404

115501

o w

299suasiulaglgisnsainginds 3(3-0-6)
(Power Switching Converters)
Feduneu @ lnganuiiueeureInIaien
Prerequisite  : Department Permission

2asudasiulinss-lnmse neldisnmeadnduuunng o uazanautRvediens NI LYeINITHUY
nszuaranies wazuuunszualiseition sesuuuiihifuazdinisuenandummaluii swsuuasiuliase ninss
3 nsslouuut Wy @dedislowuw Wanslouuud waediodumsinsgd  wuudiaemng
ANAFNERS LarnTIATIITeaATuUN1Sloud1899I9RT N1TRBNKULIATAIUANNITUSEENALTIRsUUAMY
TnseInimse dmsuldiduuvastieussfuuuuainds watess q fierdes wu mssenuuunsiowvamuswiu
mmﬁqﬂ Qﬂﬂszﬁmiﬁﬂﬁaﬁwﬁwﬁq NNIONLUUNITNTOE QYO IUTUNIUN KAV IVDINAT

Switch-mode dc-dc converter topologies such as buck, boost, buck-boost, CUK, SEPIC, dual
SEPIC and their characteristics. Mode of operation: continuous inductor current mode and
discontinuous inductor current mode. Converter design and circuit modelings. Dc-dc converter
with electrical isolation topologies, applications of switch-mode converters in switching power
supply circuits. Principle of switching power supply design and various related topics such as
high frequency transformer, semiconductor devices, input line-filter, EMI, etc. Resonant

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

nsUsuanznszaszuulnimauuLe AR 3(3-0-6)
(Active Power Line-Current Conditioning)
Adeunen  : leganuiureuvesniniun
Prerequisite  : Department Permission

NuUIUaNYeInadtusz Ul AdiUszneuas nszuauinreeaskUasiuladu-luase
uaznszuaasNeing NSuUaIiuUAAlAeIEN19EIAT LAY MNATLUUANY 9 N1TI1809N1TINIUVDITEUY
Sidnnselindids 3Bnsidanszuasisueiindlagldrsasuuumadn 29vsuuunendn wagisniswa
2vsnsesiidauuunendinl nsudludrfiuseneuiduuuiend nsileuseszuudidnnsedndias
Auunasangluinnan

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 systems.

dygausuniumasdwanninuazisnsanveu 3(3-0-6)
(EMI and Noise Reduction Techniques)
vdeuneu  : TngAnuiurouresnIAIvn
Prerequisite :  Department Permission
nguinaiedeyaasumunulmanliiueznisdsaedyan msandayaausununeiineen o
msBas merensd nanses I indaaasumumasivanlyiuarnsemuessiteliduluasannsgu
Yaymvesduanasumuuazdsnsud lud amlnsnnglnaswe e wuualed MssenuuUasnTes
dyaadsumu
Theory and practice of E.M. 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.

wapsnaluiiwienh 3(3-0-6)



115601

115701

115702

115703

(Induction Machines)
Avdeuneu  : laeanuLAuTeUYeINIAIY
Prerequisite  : Department Permission

nuimsudneds mevhaunsiiudadu nsanduauaunislitiosas ndesnaluiiundeay
LuvaNsmsTiaauzegiLazanuznain msihnuileliauga tasesnalwiiwilenhuvvasaialy
anmzauaswarldauuns w3ssnaliihwdeniuuunaewlawayaien msmuaum%maiﬂﬁw
wilenhuagnissiassnsinudelusunsunesfiames

Reference frame theory. Linearized equations. Reduced-order equations. 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.

mMylATgszuulnimamspeuiames 3(3-0-6)
(Computer Analysis in Power Systems)
Jdsuneu  : lagAuiureUeInIAIY
Prerequisite  : Department Permission
WRsNGaTIUTULazlATINNY  dane3sudmIuN1TasIuunInglasiity TATNELUU 3 Wa n19IlATIzi
AReNIas MsAnwnsavesidsini Msliesgivedades nsuUssduaanugszuuliih
Incidence and network matrices. Algorithms for formation of network matrices. Three-phase

networks. Fault analysis. Load flow studies. Contingency analysis. State estimation.

wdnn1sveInsdeashanea 3(3-0-6)
(Principle of Digital Communications)
Jdsduneu  : laeAuiuYeUe9InIAIY
Prerequisite  : Department Permission

wuusiasswesszuUAsansidnen sueganuaznsLeganLUUATnea nadanismelady
nsisiawaznisaensiatesdyyis  wellanisdafwanduasnisidafiondnd audnvazves
Gdaaﬁzyzymmmﬁya syuvAoansidneauuunsreaUandy stuudoasuuunatetesdyain wuuTane
ﬂﬁuwwﬁLLasLLuuwawaﬁﬂ% wmedianslérrumainuansdmsunisdeans

Models of digital communication system. Digital modulation and demodulation. Synchronization
and equalization techniques. Channel coding and decoding techniques. Characterization of fading
multipath channels. Spread spectrum digital communication systems. Multi-user, Multi carrier, Multi-

channel communication systems. Diversity techniques for communications.

nsdeansaniien 3(3-0-6)
(Satellite Communications)
Adeunen  : leganuiureuvesniniun
Prerequisite  : Department Permission

Vlumquwﬁiwuﬁami L‘I/Iﬂ‘aﬂﬂ’liua(ﬂLaﬁ]ﬁ’]‘iﬂ%Ui%UUﬁ@ﬁ’li@ﬂLﬁ&m wATANSIUNN Y ad I
LUUaNARNUAZLUUATREa ikl FDMA uaz TDMA N15ue@nsendneiy Wasmssuniuseninmy
donfinefiuin nudUownes wazsruumEINd MsRwMdmMSuNMseenkULIUUST NN @ eude
audies laun Ansgade Apul LAZASNIIdILTeIR AU R d R UN Y

Review of communication system theory. Modulation techniques for satellite
communications. Analog and digital multiple access techniques: FDMA and TDMA.
Intermodulation and interference. Earth stations, transponders and antenna systems.

Calculations of satellite link budget design: losses, sensitivity and carrier-to-noise ratio.

nNSARENIAELE 3(3-0-6)



115704

115705

(Optical Communications)
Jdsduneu  : laeAuiuYeUeInIAIY
Prerequisite  : Department Permission

wdnnsvesndunatazidulodiuas @mﬁuﬁ'ﬁmmtﬁﬂﬂﬁmﬁﬂ TUANIINTZAIVVDIUAS N1TAANDY
Tuauaziamestu madansairaduleduas uwiasiudauauaziinsaiuuas 29se3sduay
wiasudmiumsdemsiasuas msdUlas  nsdeudewaznisaluad NNSUORLANAIIULTULE-NS
ardunemss uasmadianmsiafmdnd nsdaRmEnduuuutinrienedu wseviedulediuas-nlula
Buazluslamen

Principles of light wave and optical fiber. Optical fiber characteristics: light propagation modes,
attenuation and dispersion. Optical fiber fabrication techniques. Light sources and photodetectors.
Transmitter and receiver circuits for optical communications. Coupling, connection and splicing.
Intensity modulation-direct detection (IM-DD) and multiplexing techniques. Wavelength division

multiplexing (WDM). Optical fiber networking—topology and protocols.

mMsdeansduyanaLayliae 3(3-0-6)
(Wireless and Personal Communications)
Jdsduneu  : laeAuiuYeUeInIAIY
Prerequisite  : Department Permission

numunsdeasuuuliany wnsgiunsuinisveInsdeasdiuyanauaznisdeanslians leun
SZUU GSM ez COMA  1AT9a31990909d U 119N uAInLas N INngsn NSzUIUNITNITEEN N9
AUANAIAIULAZNITLEURD DN m'lmrumL%aéLLazﬁg‘uﬂmﬁwﬁmﬁQ nsihsaionIuANAINL
Aawanm nM3uRIAs aTelnsAnTisaeis miaaﬂLL‘UUmaL%amﬁaé’z:gimmmﬁuummm AU
Jymdyaramarsfienis uazniossunuulanesds syvudomsdnyanalfaeadislual léun
WCDMA, CDMA2000, HSDPA, 1 xEV-DO

Overview of wireless communications. Wireless and personal communication services (PCS)
standards. GSM , 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.
The modern wireless PCS systems such as WCDMA, CDMA2000, HSDPA, 1 xEV-DO.

QU UnaTarNIsa 3(3-0-6)
(Information Theory and Coding)
Jdsuneu  : leeAuiiureueInIAI
Prerequisite  : Department Permission

szw?‘iamiLLawé’ﬂmisuamqwﬁszmmi mMyiadiinans nsdsadmsuurasdgyaandugaa
Fosdyanandugiuuuliaud wazanuguesresdya s ngufnsdisiad miuresdyainsuniu
wadlansidnsiEwaznsnensavesosdaatuulsaudeedyananduag

Communication systems and principles of information theory. Measure 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.



115706

115903

116301

116304

mi?iamﬁa;ﬂaLLamamﬂaLm% 3(3-0-6)
(Data and Computer Communications)

Jndeduney  : lRgANNILYEUYDINIAIM

Prerequisite  : Department Permission

o

MsaHIud Y IMLUUUaDNLAAIREa N1TdwnUdYIuLUURslATTaLazLUUTlATTE vila

o

vosaeihdyayra wadanisdisiadeyasaznisiafindnd n1snsaaduanuiianain WWslaaeanis
AruAuNTsIleuseteya nsaindunniin taedieviosdunazieddug aanUnenssunisdeans
Aewfiumes FeteRdneafion1su3nIsLULTI

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.

Inenfinus 12
(Thesis)

deAuneu ¢ ldd

Prerequisite  : None

hnsTeietuiidenegluanuaulamddmnssulii asunan1sideiion1susesuniivinig
LAZLNELNWT LU TANTIVINT
Research on the topic of interest in electrical engineering. The results of the research must

be summarized for conference and publication.

NSNUNUABANURANTBIVDITEUUADNNIADS 3(3-0-6)
(Fault-Tolerance of Computer Systems)
Jndeduney  : lRgANNILYEUYDINIAIM
Prerequisite  : Department Permission

MsadauuUsiasweuianses medansgndises msadiauusiastwesuansalunns
Tiusnmisiaganulingala  mMsesramanuRanainuarlannsunledeionatn  N15IHaduANURANTB
NSNUADAMURANTDIVOIWBNAUIS NTANWY

Fault modeling. Redundancy techniques. Availability and reliability modeling. Error detecting
and correcting codes. Fault diagnosis. Software fault tolerance. Case studies.

nsnAFeULazN1saNkUTmaaeuldvesEUURTRea 3(3-0-6)
(Testing and Testable Design of Digital Systems)
Adeunen  : leganuiureuvesniniun
Prerequisite  : Department Permission

TJaRanaIneIe 9 warguwuuvesderanatn aunsallun1snsiaaey n1smmuan1siaaeudmsy
WATUUVIT AR ULAZIITHEAL N133180990Ranan nurwAudmaznsedeululasinsivaiwes
NN99NLUUAIMTUAINAINITTUNITNAGOU  WATANITATIFADUAIBAILDS LLazmiLLé’ﬂﬁﬂLLWJﬂﬁmﬁ
HANANA

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.



116305

116306

116307

116308

SEUUABUNILAD IR 3(3-0-6)
(Embedded Computer Systems)
Jndeduney  : lRgANNILYEUYDINIAIM
Prerequisite  : Department Permission

Aseenuuy nsiiluldany waznsvageuvessruuaeuitnesili msiiatundenty n1s
muALLUUNANT gunsalieilousninuifuazeeniund wagnismunudeiianain

Design, implementation, and testing of embedded computer systems. Concurrency, real-
time control, hardware/software interfaces, and error handling.

FTUUADUNLADIUUULIANDIY 3(3-0-6)
(Real-Time Computer Systems)
Jdsiuneu  : leeAuiureUeInIAIY
Prerequisite  : Department Permission
wugihfanisesnuuunaznisiasgiieldlulusunsuussgnduuunatads msaduayuves
grdauasuazrenduad Wiaidundnusyiuisaniefidefanainwarlififefinnain n1sdanis
ninens maRndensemsiiiemugual mevhaanauazanuliliueuesnsAuIN ndng
‘U@QLﬂ@%L‘uaL’Ja’]%%ﬂLLa%ﬂ’]iﬁﬂU’WaﬁjNa%LgEJﬂ
Introduction to the unique issues in the design and analysis of computer systems 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.

Sosmamensinuimnssuneniinmnes 3(3-0-6)

(Selected Topics in Computer Engineering)

Faduneu @ lnganuiiueeureInIAie

Prerequisite : Department Permission
Jnilazasovaquiadomileglumualamenuimnssunenfianes aunisdnidenvestaou

The course will cover topics of interest selected by the instructor in the field of computer engineering.

FEUVANTAUNA 3(3-0-6)
(Information Systems)

FdeAuney  : lneAnuiiuyeureIn1nin

Prerequisite  : Department Permission

msAnwszuvansaumaiilulilunumehugsisussamvesssusdnanstoya Tnoudsnudnuas
yowthiimsinuazmudnvavedasaenduddidmsetinduarginadidmseiind  sruumsUszanana
53350 Msdemslgaunu  ARsleyauevamndeya stuutimsdanmsgidaan nsrungiidayiludeya
FPUU YTINT0NSINA. seuuativayumsinala

Course Description:  Study of information systems used in business enterprises. Class of
information systems 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 systems. Discovering knowledge in data. Business intelligence.

Decision support systems.



116309

116310

116311

NSAMUIULUUANTTOULE 3(3-0-6)
(High Performance Computing)
Jdsiuneu  : legAuiureUeInIAI
Prerequisite  : Department Permission

wadansdeulusunsuiomsdanussdviam  maviheaiegl  msteazdaassieaNd
mic??qmmiﬁwmﬂﬁﬁﬁqmﬂumﬂaﬂwLﬁ@% NMa@ulUsunsLuUafnge  N1@isulusunsLuUIUIY
AMTUNMIAUIULUUMNEALINTI  @01TReNTTNUIRONTIMBTLUUTUIY  ADLNIROSARALNDTUTE
avsnmgs  madeulvsunsuwuurulaeldiduiile  sfeuBnsdwnauuunny  niaroufiafg
fnfauridmiuniaaeufiafs n1suinsnia mafigeudnd masygenadildssuunin mesnwen
Uaendetoya TumsdnnuUsedniaings mMIusmsuardnasmingins N1snsIaeunsinauYednis
Meuszuunsa vdensiasansuasygenans nsldauannsalunmsAinyssaviameanssuy
Wesyies

Programming techniques for high performance computing. Loop unrolling, memory allocation,
compiler optimization. Multithreading programming. Shared memory programming. Parallel
machine architectures. High performance computer clusters. Message passing programming
paradigm  using MPI. Basic parallel algorithms, matrix multiplication, embarrassingly —parallel
algorithms, etc. Introduction to erid 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.

QUERTOTIRE UL C IR ! 3(3-0-6)
(Embedded Software Development)
Faduneu @ lnganuiiueeuresnaie
Prerequisite  : Department Permission

wurthnelulaBiusyuuanenatlei annenssuvesyuvanenatiei ssuseneufidusninuas
wazgansLIsIeTsUvaNaInailsiluszavandnenssy  mMalsulusunsuner@dmsugenansiled
sTUUMAIENY TeWiWdd sruuUfTRnsnanats suluiBuaziaiesilolunisesnvenduadilen s
PONUUUTINTENINETALISUAZONALIS  MIvadeusEUUTNALISHed  JULuuMIoRnWUUdmMSY
syuvanenatlida i uLuUna93 madansiaungenduitefisddanisldnden

An introduction to embedded system technology, embedded system architecture. Hardware
and software components of embedded systems at architecture level. Embedded C programming.
Multitasking. Real-Time Operating Systems (RTOS). Methodologies and tools for embedded software
development. Hardware-software codesign. Embedded software testing, design patterns for real-time
embedded systems. Development techniques for power-aware embedded software.

msfsfsldvosmeniuas 3(3-0-6)
(Software Dependability)
Faduneu  : lnganuiiueeureIniaien
Prerequisite  : Department Permission

AnuanTATdemnsfisislaluszuugensdng sgradu muilindald anuamnsalunisliuing
¢ pusfums Auvaende m’mmmmiumﬁa&ﬁam LLazmmmmmTumiaLLa%’ﬂmbl.@T WUUD1889N13
fiadalg ‘vmLaarvumm‘aﬁdﬁﬂﬁmawawmﬁuazm’;zdaa@a wdnnsuazia3asflodmsunisusediuen
LLﬁzﬂﬁU%’Uﬂqnmiﬁﬁﬁqw NSNAAOULBNALITLAATANITNUABANURANT B

Properties that define dependability in software systems such as reliability, availability,
security, safety, survivability, and maintainability. Dependability models. Software
dependability alternatives and tradeoffs. Methods and tools for evaluating and improving
dependability. Software Testing and fault-tolerance techniques.



116312

116313

116314

AMmNTINYONAUIS 3(3-0-6)
(Software Engineering)
Jdsduneu  : TaeAuiuYEUEINIAIY
Prerequisite  : Department Permission

LUIAATDIIAINTINGONALIT NT2UIUNTTIUNITWAILIGOWARITUUUAIN AISHAIUIONARIS
WUUSY 2993T3000990nAlaS NTEUIUNNTTIVTINAINABINTLALNSAS 1eNaNSMTLATD TR
n1seanuuu anndaenssuvensduis n1seanuuuldeing waznisldauadeafiesis 9 Tung
PENKUY NIIAMUA  HUINNNTTUTUTUNTURAZNITAIUAYN MINBLEUNITEINBULDNAKIT 151N
gondwIsnauNld MsuSmsdiuuszneuveweniuaf nsnaaeulazUIgesnvgenaLls n1suTuus
N3zUMTIUNMTAMUILENAWIS  NITUTMISIATINITAMUIZENAWS

Software  engineering  concept.  Software  processes. Agile and rapid  software
development. Software development life cycle. Requirement process and requirement
engineering. Software architecture and software design. Object oriented software design. Tools in
software development.  Coding suideline and control. Two-way traceability of requirement work
products.  Software reuses. Management of software components.  Software testing

and maintenance. Software process improvement. Project management.

ﬁugmmsaﬁ’waaﬁzwﬂamﬁqLmaﬁ‘ 3(3-0-6)
(Computer Systems Modeling Fundamentals)

Jdsuneu  : legAuiureueInIAIY

Prerequisite  : Department Permission

o

nsuusilisdniasesdienugiu wavnsiluussendldau Wediaesamsviuiariaseissuy

AOUNIUADS ‘Wugmm&J’Jﬁ’UﬂﬁWmmmﬂwﬂuﬂﬂEmu wuurasroInTIlunITAILI LUUTIBDTI
alatrainuasUszansnmlunisvinguresszuuaouimes N193AIIsRAIMUNTULATIY I N159190NY
muUeuAieris  malnnedinndnidldiitenaviandenlusruunszany vslduiinen noud
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An introduction to basic tools and applications for modeling and analysis of computer
systems. Fundamentals of network flow graphs, graph models of computation and stochastic
models of computer system performance. Network delay analysis and capacity planning,
reachability analysis for deadlock detection in distributed systems, Markov chains, elementary

queuing theory, basic concepts of queuing network models and associated analyses.

wugiFraumerans 3(3-0-6)
(Introduction to Bioinformatics)
Jdsuneu  : legAuiureueInIAIT
Prerequisite  : Department Permission

%umau’“a%‘ﬁm%’uﬂiymL%qﬁwmmiu%ﬁwmizﬁ’duLaqa Fumerisdmsuilym wWu msasunuiity
MIUFURIE R ULUUARAZIUUTIAIEAIRU Seu1nineiugmans Inlaudnd uaemslnsevidoyanis
UanIRONUDIEY

Algorithms for computational problems in molecular biology. Algorithms for problems such
as gene mapping, pairwise and multiple sequence alignment, genetic epidemiology,

phylogenetics, and gene-expression data analysis.



116315

116316

116317

116401

wFetnenuulimeuaziadoud 3(3-0-6)
(Mobile and Wireless Networking)
Jdsduneu  : TaeAuiuYEUEINIAIY
Prerequisite  : Department Permission

nmsoenuuuuarldinulusianea  wazuenwmdindulussuy  nswedetieuuuliane  welansld
desdyana Fumsdeanslussuunietneldane o Winnedn niualesn uavueendindu Jaymily
szuuiaietngliane loun dedrinvesgunsal uaznisindouiiues node

Design and implementation of protocols, systems, and applications for mobile and wireless
networking, particularly at the media access control, network, transport, and application layers.
Focus is on the unique problems and challenges presented by the properties of wireless

transmission, various device constraints such as limited battery power, and node mobility.

nsdoasdousvan 3(3-0-6)
(Multimedia Communications)
Jdsduneu  : laeAuiiuYeUe9InIAIY
Prerequisite  : Department Permission

yinvesdygra 819 gUan Fdlowasdyqrades nisaieulnduaznisidisva
n150udn nsdsulazn1slunadey mifﬁ%ﬁqLLazmsﬁqLﬂiwﬁé’m@mﬁaﬂizaummgm JPEG,
MPEG-xx, H.26x WLag DVD

Signal types : images, video and audio. Quantization and coding. Compression.
Transmission and signal modeling. Composition and synthesis of multimedia signals. JPEG,
MPEG-xx, H.26x and DVD standards.

NIAMUIULUUNINVIUYINUIAG 3(3-0-6)
(Pervasive Computing)
Faduneu @ lnganuiiueeureInIAien
Prerequisite  : Department Permission

VANNITATLIULUUYNMUNNLIN FdeviAves weiser 8aAUIENBUVBINITATLINMUUYNIUINLIAL
UsyansnmuazmsUsendand sy seuvaussnailei ssuumiuvis wn3evisduesiiany iesetne
GRNIGER ﬂ'm%amiaﬁwdwmauﬁaLM@%LLasw‘Hé

Conncepts of Pervasive Computing. Weiser’s Vision. Components of Pervasive Computing.
Energy Efficiency. Embedded System. Location-based System. Human Computer Interface.

Wireless Sensor Networks, Personal Area Network.

nsuUasduia UL gL 3(3-0-6)
(Resonant Power Conversion)
Ftaduneu  : lnganuiiueeuresniaien
Prerequisite  : Department Permission
vsreuneswes uwarduneswesuvuislouwuwi  wedlanisulasiuriddagldimsslowas Aus
Touuum LLﬁBﬂ’ﬁLﬁI‘dLLuuﬁLLUUWmEJQﬂﬁmiﬂamﬁﬁm’mﬁéd MSAUANUUATUALA NI UBId U auad N3
muALLUUIUABUaLA wedlsmFiereissuudliifudeduensrounesives uardunesines
Resonant converter and inverters. High-frequency quasi-resonant and multi-resonant power
conversion techniques. Pulse-modulation control, frequency modulation techniques, nonlinear

analysis techniques for resonant inverters and converters.



116402

116403

116404

NM391899395HUAIUMAUALNSAIUAY 3(3-0-6)
(Power Converter Modeling and Control)
Feduneu @ lnganuiiueeureInIaien
Prerequisite  : Department Permission
mMsdaesszuneasiuidionin q Aflnaudnvarlidudady fmeoanadeyiuslidady
mMstnaesaun e seyius i udurenasiuaiuuulusunsy Matlab/Simulink AMSMILUUTEBIUUIAAN
vonsasulariuidigadnvarbidudadunemeiansuenndoiusanm malansaanszud uag
wintiafiduudnduaing Ainsziranisnevausmlaundndainaunisaielon N15eeNLUURIAIUANTET
2asudasiuliegs-rass vdnmsauatnsuuusuUaruliess ess wnfnssuuiemduuunseay
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).

WATANTMAMSN YT YBITEUY 3(3-0-6)
(System Identification Techniques)
Awdeuneu  : laeAnULAUYTEUYINIATY
Prerequisite  : Department Permission
srUUNaTALATLUUSIA0Y JumaulunsmAudnvuETedTEUY wuUTIansessuuLEaduiill
Wasuwaswunan nsuuuSaessiaueumnsuussngden1sliiimadasunawagiaumanud s
Uszanaurnanfiwesimelsidaeioean I5mMsussdiuauuusinedn nseenwuunvnass  nsiden
NAEINMILUUTIREY NSLEONIATETNYBILUUTIABIUALN TN TIADUAILANVR ALNAYDIMUUTIARN
Dynamical systems and models. System identification procedure. Models of linear time-
invariant systems. Nonparametric time and frequency-domain methods. Parameter estimation
by least-square method. Recursive estimation methods. Experiment design.  Choice of

identification criterion, model structure selection and model validation.

FEUUMIUANMIUABUT LIS 3(3-0-6)
(Computer-Controlled Systems)
Jdsduneu  : legAuiiureueInIAIY
Prerequisite  : Department Permission

Nufn1sdudyay o mszjué’zgapmﬂuaasxwammmﬂasnﬁﬂnmsial,ﬁaq nsiUadhuudaosd
wnalUa N1sulauud wuudnasduns-ldne dndudglouviiafadiadiosnin auaiunsaniuay
lewagauanunsadanals msdesizsilulawuninud nseenuuuiimuauviatounduamauaszs
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Sampling theorem. Sampling of a 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 systems.



116405

116406

116407

116408

STUUAUANENALA 3(3-0-6)
(Optimal Control Systems)
Adeunen  : leganuiureuvesniniun
Prerequisite  : Department Permission

sondlurduiifinistedusinaunn msmdneuvesdymeondluwdunvuinluvinlideidos
é]’amuqm%al,é’wﬁmnaﬂmial,ﬁamwmamwﬁﬂ Jaymnsineudyan wagdavesnsiuLls N3
mdmeuvesiymesndlustuiuuiliviadeiies dmuaudadurinnadeiiouuumeniin
AUNITIAAG ﬂmmma@msmnmﬁﬁaaﬁqm Mé’ﬂmimﬂ'ﬂﬁﬂqmadwadﬁmﬁu TUsunsunainnaznis
Uszgndldiuszuuniuaueenida

Optimization with equality constraints. Solution of the general discrete optimization
problem. 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® minimum principle. Dynamic

programming and its application in optimal control.

sruumuANviiaUIuiies 3(3-0-6)
(Adaptive Control Systems)
Avdeunen  : leganuiureuvesniniun
Prerequisite  : Department Permission

Jamuaznisussenaldnisaiuauedausuiiies n1sUszanarmsilmesnunaiase 3omdees
tovflgauazuuudansiinsatu Mauauviauivudrifefiouuulnensauazuuulagdon i
AIUANTIAUTULAIAIIIEAILBILUUATIRAZILLALLUVALIANERAN SeUUUSUATnltuuuTnaeIe 198
nuidenuen msmuauvidauiufueauvalanain Yseidudu q Mietemeiulfoiuaznng
GEHNEEANT

Adaptive control problems and applications. Real-time parameter estimation. Least squares and
regression models. Direct and indirect self-tuning regulators.Stochastic and predictive self-tuning
regulators. Model-reference adaptive systems. Lyapunov theory. Stochastic adaptive control. Auto-

tuning regulators. Practical issues involving the implementation of an adaptive control strategy.

N1380NKUUTTUUAIUANYANEAILYS 3(3-0-6)
(Multivariable Control System Design)
Jdsuneu  : leeAuiureueInIAI
Prerequisite  : Department Permission

wnsndssuunyuny wvsndilanduanelow auaudRddasaiiwesssuunatefiuusinduasaue
nmnedeuadesnmuuuluaIavanediuys nseenuwuulafarmEnyn

Polynomial system matrix. Transfer function matrix. Structural properties of multivariable

systems. Poles and zeros. Multivariable Nyquist stability test. Characteristic locus design.

N13DNWUUTTUUAIUANTLAAINU 3(3-0-6)
(Robust Control System Designs)

Feduneu @ lnganuiiueeureInIAien

Prerequisite  : Department Permission

nyiegiiatissnneianmu Mylasgikarnsivausiougamu ailaves o uag H_
mmuAuin LQG Jeynvesiimuay H nsasuwuuiaeinsduasgidiaivay H
Robust stability analysis. Robust performance analysis and enhancement. The space a

o0

and H_ . LQG control. H_  Regulator problem. Model reduction. H _ controller synthesis.



116409

116410

116412

116501

szuuAIURLalaAaineandla 3(3-0-6)
(Stochastic Optimal Control Systems)
Avdeuneu  : leeanuLiureuYeInIAI
Prerequisite  : Department Permission

numwiItuALinzdy ANAANENTAINSUNIIAIVANLAZNITUTEUIAT LLUUfSWaaﬂuU%Qﬁ
anuriiduindou fedyyiusuniurn deuleiidnduuazweifivsdmsveenisiads nsuszunn
mamavinoewdla fansesaauuuaziimanziueendsia sruuiifiduwmduuvuduuagnisinilsl
auysel anuAmurasnIUANTllnalamafneenfla

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. Systems with random inputs and imperfect

measurements. Robustness of stochastic-optimal regulators.

sruumualligadu 3(3-0-6)
(Nonlinear Control Systems)
Awdeuneu  : laeAnuLAuYTEUYINIAIY
Prerequisite  : Department Permission

nuvesssuuliiBadu Heituussens pdnsadidn feiduayuen FBnsindeuasiBnsiaos
vosdyuen MylnseiiadivsnnvesszuuliBady nslegvissunvaniue

Nonlinear systems theory. Describing function. Limit cycle Liapumov function. First and

second method of Liapumov. Stability analysis of nonlinear system. State plane analysis.

Sesfmanensiuszuumuuardidnnsetnding 3(3-0-6)
(Selected Topics in Control Systems and Power Electronics)
Jvdeuneu  : leeanuLiuTeuYeInIAIY
Prerequisite  : Department Permission
%mﬁ%mamquﬁﬂLﬁam‘ﬁ'agﬂummau%maﬁmizwmmmLLax’SLé"ﬂmaﬁﬂéﬁwé’d AIUNTT
AndeNvaeaau
The course will cover topics of interest selected by the instructor in the field of control

engineering and power electronics.

w3eanaluiindlasiva 3(3-0-6)
(Synchronous Machines)
Jdsduneu  : TaeAuLAuYEUBINIAIY
Prerequisite  :  Department Permission

gt mguimsudnds  msllensieiesnaliindsasiaiaanuzegfuaranusnatn - nqud
\3penansruanseiildfiussdny  Bufiunudrhauuareiasfinatvenaiemnadalasta nnsviaunislel
Judadu msandruauaunslidesas mavieuideliddlasluduayliauna in3enaluihddasdalu
ssuulfiidsuarssuuduindou nssiaesdielusunsuneyfimes

Introduction to reference frame theory. Analysis of synchronous machines in steady and
dynamic. Theory of brushless dc machines. Operational impedances and time constants of
synchronous machines. Linearized equations. Reduced-order. Asynchronous and unbalanced
operation. Synchronous machines in power system and drives. Computer simulations.



116502

116601

116602

116603

116604

116605

Frduindeuseld 3(3-0-6)
(Electric Drives)
Jdsuneu  : legAudiureueInIAIN
Prerequisite  : Department Permission
aun1siasaasnalilihnssuaadudmsusyuuduiniou VANMITATUANKULLINADS 15911911
Tuannzawhuazinjvemeamesinieni vewesdslasila uazueimesnszuansy
AC motor models for drive applications. Fundamental of vector control. Steady-state and

transient operation of induction, synchronous and DC motor drives.

wadnvesszuulninmgs wefiesnin uagnisaunuy 3(3-0-6)
(Power System Dynamics, Stability and Control)
Faduneu  : TnganuiiueeueInaien
Prerequisite  : Department Permission
nMssaadamaniuaznsiasginataveadestndaluin msduiinnudsinindalasia
mnneiaiosnmdasingldiledidundanu wiosnmusauseiuliiii
Modeling and dynamic of synchronous generator. Low frequency oscillations. Subsynchronous

frequency oscillations. Transient stability analysis by energy functions. Voltage stability.

miwﬁmLLazm‘iLauLﬂ%‘admuuﬁﬂLﬂi‘iz@mam% 3(3-0-6)
(Economic Generation & Operations)
Adeuneu  : leganuiureuvesninivn
Prerequisite  : Department Permission
ﬂmﬁﬂwmzﬂuaﬂLﬂ%aﬂﬁ%ﬁmlWWW mnﬁum%"aﬂmuﬁé’ﬂLﬂiiﬂgmam‘ HavesANgadsluaneds n1s
NauHuMBALLazugaadasiudaluih mandnlaeddifmdanudite msvszaunafueiomnes
Taslwihmdsarudounasndai maeueauisndalaesaludd nislnavesidsliihfivanyas
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

nudsuanslwitluszuulninnmas 3(3-0-6)
(Electrical Transients in Power Systems)
Jdsduneu  : lneAuiuYeUe9INIAIY
Prerequisite  : Department Permission

niudoudidoninnsan-duaindauunfuazgnidu Unngmsalmeiuusimanlsliinanvsiu
Feusi pauasuueneds frin mstlestuussiuiunnmsudeus walansiuasadeunay

Simple switching transients. Abnormal switching transient. Electromagnetic phenomena
under transient conditions. Traveling wave on transmission lines. Lightning. Protection against

transient over-voltages. Measurement technique and surge testing.

mstesiussuulniidstugs 3(3-0-6)
(Advanced Power System Protection)
Jdefuney  : legANUiuYaUYRINIAIN
Prerequisite  : Department Permission
o a ca & a s v = & ac a s & a s

NANN1TVBITLAUNUUADUNILA DT ﬂ?iﬂﬁs&;ﬂﬁﬁmuﬂaa 2ANDIUVDITLATNLUUABUNINDT N1T
Jasiuaneds Lasaenalniln vilauvasuaslauis nMsInanuueeaIsawnas

Introduction of computer relaying. Relaying practices. Mathematical basis for relay algorithms.

Transmission lines, machines, transformers and buses protection. Hardware organization.

Anudedelaluszuului 3(3-0-6)



116607

116701

116702

(Power System Reliability)
Jdsduneu  : laeAuiuYeUeInIAIY
Prerequisite  : Department Permission

winmadesduresarudetiols wihmadesuvemguiieruhaniu mssaedasmisuazns
Usziiuvesszuuiidne nssrasdlasstisuaznisussiiuvesssuuiidudou nsussiiuanuneiiiedly
syUUNEs N1sUszliuanuneiisslussuuTnay nmsUssliuauwetiedlussuuimig

Basic reliability concepts. Basic probability theory. Network Modeling and evaluation of
simple systems. Modeling and evaluation of complex systems. Generation system adequacy
assessment. Composite system adequacy evaluation. Distribution system adequacy assessment.

Sosrnewznaulniiaazasonalnii 3(3-0-6)
(Selected Topics in Power Systems and Machines)
Jdsuneu  : lagAuiureUeIn1AIY
Prerequisite  : Department permission

T tazaseunquiianiiomiegluauaulameinuliihiduaziaseanaliimunisdadenves
Heou
Y

The course will cover topics of interest selected by the instructor in the field of power

systems and machines.

N ufuaIAY 3(3-0-6)
(Queueing Theory)

Faduneu @ lnganuiiueeureInIAien

Prerequisite  :  Department Permission

o ' a

nMsuzAEAUTZUULAIABE ﬂﬁsmumsaju‘ﬁﬁmmmm mqwgummmﬁmﬁu szuuuanesly

7
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ANNTAUAAWUY Birth-death  wag Markovian — MuuaINRETUNAN  LASEUILUAIABY N1TIA
UsEANSATNU09LATETBUAIADY

Preliminaries of queueing systems. Some important random processes. Elementary
queueing theory. Birth-death and Markovian queueing systems in equilibrium. Intermediate

qgueueing theory. Networks of Queues. Performance of Queuing Network

auuwivdnliiuagnisnsvanendy 3(3-0-6)
(Electromagnetic Field and Wave Propagation
Jdsduneu  : laeAuiuYeUeInIAIY
Prerequisite  : Department Permission

ﬁiJﬂTi‘UENLLiJﬂ"??L’Ja aumm%uamﬁusww ﬁiim‘lﬁﬁ%@ﬂﬂﬁﬂi%%?&ﬂgu aummﬁmﬁﬂuﬁuﬁu
5‘14@8@3“%’]?1?’15‘14@’]5‘14 miﬂssmwamﬁumuﬁaaﬁw msasxmEJﬂﬁumu?ﬁﬁmmwmmﬁmwa n13
nszAERAUTiANE

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.



116703

116704

116705

116706

Bmsiwandsiaavdmsuudisanlni 3(3-0-6)
(Numerical Techniques for Electromagnetics)
Feduneu @ lnganuiiueeureInIaien
Prerequisite  : Department Permission

NUMUALNTVBIUNGE ATAATIesdamAtvevvesauuuswanninde3S v luvidiaud
wazliiluvidivileisud 3nislusnd Basmeuivdulad Bmsussnanauvurun nmsdssendld
dwsugunsallalasion gunsalfiafimesion gunsalmanas wagdu o

Review of Maxwell’s equations. Finite element and finite difference analysis of
electromagnetic boundary value problems. Method of moment. Transmission line method.
Parallel processing method. Applications in microwave, milimeterwave, optic devices, etc.

VW wALNITORNUUUAIEDINA 3(3-0-6)
(Antenna Theory and Design)
Jvdeuneu  : leeanuLiugeuYeInIAIu
Prerequisite  : Department Permission

NSRBI URIEYDINA wé’ﬂmmsjﬂﬁ'maamammﬂ #189INIALUULEUAIN J1881NIALUUNI
anfisdresaeeniALULduaIn anenelalnanuutenuiniie aeeniALUuAduLsANEaINA
LLUUVLQJ%uﬁUﬂ’J’ma #1901N1ALUUUINLAT @189INALUUTEYS @188 1N ALUUELTBULASLUULAUS N3
duaszviangainie atiansinaigainie

Antenna parameters. Principle 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.

NN9EONLULNATNITHOANT 3(3-0-6)
(Communication Circuit Design)
FdeAuney  : lneAnuiiuyeuveIn1nin
Prerequisite : Department Permission

rsasnsdeasatelvil mseenuwuuitasnisieans laun awammaﬁiﬁﬁ’m&ymsumuﬁw 29952818
A 2993MUANENTINIVEIBRUUSRILTR 19swladengy waseeadaian 2asdaaszsiad WITUOY
W@aLay Auegian NMIIATdyaasuNIUMaE

Modern communication circuits. The circuit designs of low-noise and power amplifiers,
automatic gain control, digital phase-locked loops, oscillators, frequency synthesizers,

modulators and demodulators. Phase noise analysis.

miaaﬂLLUUN%@%%LamLammsé’szgmmm?{gﬁ 3(3-0-6)
(High Frequency Amplifier and Oscillator Design)
Faduneu @ lnganuiiueeureInIaie
Prerequisite : Department Permission
nuanetdygin wunmeesaiishazaianskundeigaunTaluuuduiuasadu ws1dmes
maamm%ama%ﬁmmﬁqq AUt suazAulldiaios N1999NLUVINITO0ATALANLAZ 19TV
doyanalegldaunamesnnsives mseeuiludnnauifiveasosadaanuaz1993vensdyyin
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.



116707

116708

116709

145002

nsonLuUNIskarsyuululasam 3(3-0-6)
(Microwave Circuit and System Design)
Jdsduneu  : laeAuLiuYeUBINIAIY
Prerequisite  : Department Permission

ngufansiesnitlalasn IHuf  BJT, MESFET, MOSFET, Gunn  uaglalenlilasiandu q s
Us:qﬂmﬂlﬂmwwmaé’mmwm WITOOATALAN WITNBALAA LLa%’N‘ﬂiNﬁiJé}iU”iyﬂm NINTUINITDOALUY
i%‘U‘UlllIﬂiL’JW ﬂ’]ﬁ@ﬁ]ﬂLLUUﬂWiL%@@JGi@lMIﬂiL’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.

nsdeansuaUning 3(3-0-6)
(Broadband Communications)
Faduneu @ lnganuiiueeureInIaien
Prerequisite  :  Department Permission

nsfeasdeyaidowiu aninenssuuasvdnnsviuresaietiouaunina Idur ISDN, B-ISON
wazlunmsmelounuverddlasia (ATM)  auwnnluslareauuutures ATM  msmumunisduduas
msfanseastoyn  ndetnemaasuuddasta/uardiduiuntaoauuuddasiia  (SONET/SDH)
A01URENTTUAISIUIDBUULAUNING XDSL, FTTH, HFC, Wi-MAX

Introduction to data communications.  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

Sosnmzyneinuimnssulniidoans 3(3-0-6)

(Selected Topics in Communication Engineering)

Ftadunen ¢ lnganuiiuveureiniaienn

Prerequisite : Department Permission
%wﬁwmamquﬁqLﬁamﬁagjfl,um’maﬂﬂ.f\m’mé’ﬁu%aﬂﬁﬂw%ﬁami AIUNTARLERNYD KDY
The course will cover topics of interest selected by the instructor in the field of

communication engineering.

nstlosfudanden 1(1-1-2)
(Environmental Protection)
adunou @ il
Prerequisite  : None

wadansuntlesdainden nsUssiliunansenudauindey ssuunsdansawandon nanande
walulaBazern mylnsgianudualunsiinssuiumsdnnisdsndeusnld

Environmental protection Technigques, Environmental Impact Assessment, Environmental Management

Systems, Cleaner Production, Cost-benefit analysis of the environmental management processes



145003

145052

145998

MiNweNIIANISTINT 1(1-1-2)
(Business Management Skills)
dsdunew ¢ Ll
Prerequisite  : None

WATHEANERSAIMTUTING NMTUIMNIEINT MENN1INITUIMS Nefinssuvetesdng Unylikaznisaunay
nM9iiu afledegsRlyal nguanegsRa

Economics for business, Business Administration, Principles of management, Organization

behavior, Accounting and controlling, Financing, New Enterprise Establishment, Business Laws.

msdanisnistestudsndou 3(3-0-6)
(Environmental Protection Management)
deAuneu ¢ ldd
Prerequisite  : None

WUIMUANTIVEENTBINNTTNNSAIndeY desilelunsdnnisdaunnden nsUszfiunansenu
Aaanday sTUUNTIANISAwIAdeu (W 1SO14000)  N15IATIZWINTTRINARS e N1SHARGE
waluladaren msanuaznisivendenduuildusslenilu msfinmunsiaaeuniaduduwndoy
\FTugAARiAsIndoL

Concept of environmental management, Tools for environmental management: Environmental Impact
Assessment, Environmental Management System, Life Cycle Analysis, Cleaner Production, Waste

Minimization and Recycle and Environmental Monitoring, Environmental Economics.

Hnvhaugeamnssu 4
(Industrial Internship)
Avdeunen  : lesanuiureuvesniniun
Prerequisite  : Department permission
thesluudludolnsgitamimnsalulsanugramnisy sasasuiinnsihauludunaden
gnanunssy dnAnwazdoadeunsnuieasumsufifnuuasnadwsils
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.



