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Special Topics in Control System Engineering

ngudyIAInssulnideans

303571

303572

303573

303574

303575

303576

303577

303578

303582

303583

303584

303585

303586

303589

deyainazseuuaiiugy 1

Stochastic Signals and Systems 1
dyauazsruuBLTiugy 2

Stochastic Signals and Systems 2
ngufveadulethuaiay nsdeansniana

and Signal Processing

3(3-0-6)

3(3-0-6)

3(3-0-6)

Theory of Optical Fibers and Optical Commmunications

NM3eBNUUUSTUUARANS

Communication System Design
2993kulATN: Ngufuazinaila

Microwave Circuits: Theory and Techniques
ﬂ’]iLLWilﬂig’m&Jﬂgu?mq

Radio Wave Propagation
Iguuuisiauarnisdeansliane

Cellular Radio and Wireless Communications
mi?‘%amsizw@uam%’juqq

Advanced Digital System Communications
sulouistudseneusunsdmiuimnssului
Finite Element Method for Electrical Enginee
seidouisidaiavdmsundivanii
Numerical Methods in Electromagnetics
NouYNSAMAENTUTEYNALTIY

Queuing Theory and Applications
NOWNIUTE

Coding Theory

RN GRER RGN

Antenna Theory
Wdofiaundmnssuliihdeans

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

ring

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

Special Topics in Communication Engineering

(2) ne1anus

303593

303594

303595

WUINUS 1 WNY A LUU A2
Thesis 1, Type A2
NGTNUS 2 WNY N UL N2
Thesis 2, Type A2
WLTNUS 3 WY A UL N2
Thesis 3, Type A2

AU 12 W80
3 WHYAR

3 BUILAR

6 NUIBNA
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(3) swAvvsAvlitundagin 14U 4 BUWAA

303591  duuun 1(0-2-1)
Seminar

303592 5eideuinitemainemansuazivnalulad 3(3-0-6)

Research Methodology in Science and Technology
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3.1.4 uHuMsAnEIMaNgRsIAINTIUAERsuUMTn (ranssuluii) wau n wuu n2

Uit 1
A1ANSANENAUY
WA Fodmn | senn
(N e-UuA-ANEYINILAULD)
303501 AMAAIERTEINSUNITUSTIIaNAd QU 3(3-0-6) 79
Mathematics for Signal Processing
303502  panAansdaIMsun1sUTzINn 3(3-0-6) %30
Mathematics for Approximation
303503  AMAAIERNT ILTLEY 3(3-0-6)
Non-Linear Mathematics
303592  szLUpUInIveNIINemansuazinalulag 3(3-0-6)
(lddumiefn)
Research Methodology in Science and
Technology (Non-credit)
303xxx  AUIUIAU 3(x-x-x)
Compulsory Course
303xxx  AUIUIAU 3(x-x-X)

Compulsory Course
594 9 MqenA

Un 1
=
AAN1sANEYIUaNe
o a o a WUINH
TSI Rk o
(NguEf)-UUA-ANEINBAULDI)
303591  dunwn (Qaduntiein) 1(0-2-1)
Seminar (Non-credit)
303xxx AV IUNAU 3(x-X-X)
Compulsory Course
XXXXXX v aen 3(X-X-X)
Elective Course
XXXXXX A aen 3(x-x-x)
Elective Course
XXXXXX v aen 3(x-x-x)

Elective Course
303593  AWMEITUNUS 1 WNU A LUU N2 3 wieAn
Thesis 1, Type A2
593 15 WU
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Un 2
= v
AANITANWIRNY
o a o a U280
UV DAY a mem s
(Ngeg-Ugua-ANEINWAULDY)
303594  AINGIRWUS 2 WU A LUU N2 3 BUILAR
Thesis 2, Type A2
XXXXXX A Een 3(x-x-x)
Elective Course
593 6 AUBNA
U 2
=
N1ANIsANEIUane
o a o oa 8N
SUEIY YDAV a mvm sy
(Ngeg)-UgUA-ANEINBAULDY)
303595  MNMITWUS 3 WAU N LUU N2 6 MUY

Thesis 3, Type A2
374 6 wiqEfin
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3.1.5 A195UIYSI8UN
303501 AdlafansaIrsuNITUTZIIaNad Yy 3(3-0-6)
Mathematics for Signal Processing
= 1 < = L3 = 6
NBNANNUNEIUN  aYNINYLILT Nan1TkUaIses nansudasaruany nan1sudadiyn
manwuﬂaMﬂGaﬂﬁmﬁw miﬂisqﬂmﬂl%’muiuiswmmuLLazmsUszmawaé’mapm
Probability theory; Fourier series; the Fourier transform; the Laplace transform; the

z-transform; the discrete Fourier transform; applications in signal processing and control system.

303502 AdlnAansansunsUTELM 3(3-0-6)
Mathematics for Approximation
aun1sleuISanTey sunsuetuiuaznsNAaaUN1TEW Nuuvsng uasiivadinigady
wuthmMAeneidsiiaueyistulszneuduny uensUszandldnuludimnss
Ordinary differential equations (ODEs); matrix theory and linear algebra; systems of ODEs;

introduction to numerical analysis and finite-element method; applications in engineering.

303503 AUAAIERNTLULTILEY 3(3-0-6)

Non-Linear Mathematics

aunsseunusandyliigadu aunslieuiustes Jymasinauazduiinaunanda ans
MsmUsHusuuuiiwesd Meitulslavesiinuazulsuesiinveswnuuandadou uasmsussyndldauly
WAINTIY

Nonlinear ODEs; partial differential equations; Dirichlet problem, and integral calculus,
and Poisson integral formula; holomorphic and meromorphic functions of one complex variable;

applications in engineering.

303511 n1sUfURNswazmuANszuUlnimas 3(2-2-5)

Power System Operation and Control

wWuudaesd niussfUsznavvesTruulninmdazn1siaszvlvanliaive sz uy
NTEMAASU/NTZUANSY NIRALNSHTeUIsnTln s ikasanuuUsEUUEIMSUAN1IEUNR danedh
A3 wazanznain MsUTTIINEDILE MTILATIAN15EA9S MsAIUANAINAvedlran 13
AuALNSNERSATLTR Mslezilvaninad maiszuueeufiamesinllunisuanmauazdeans
NFDUAUNI TN AT ULUTLNTUADUNAD TLAZNITINIADINTUAN W99

Modeling of power system components and load flow analysis of AC/DC systems;
development of methods to analyze and design of systems for steady state, transient, and
dynamic conditions; state estimation; contingency analysis; load-frequency control and automatic
generation control; load flow analysis; computer-aided systems monitoring and communication,

computer laboratory session on use of application software and sample study
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303512 nuiedesdnanaliii 3(3-0-6)

Theory of Electrical Machines

AoNMANeS iwed Wdndudwmdniieindes wasniiesneg svsulmaniiiuwasnle
wlas MIuUasiumdsau seuunszdufen TPUUNTEAUA ﬁugmﬁmm’%aﬁﬂiﬂab\lﬂm N1TIATIEN
LLaeaanlbuu E‘ULLUUﬁWﬁ@ﬂWWQﬂﬂ@ﬂ’]ﬁﬁ%‘U@QLﬂ%@ﬂﬁﬂﬁﬂﬁlWﬂ’mi%LLﬁ@iﬂLLﬁ%ﬂ’]imﬁ’mﬁ@‘Uﬁﬂ’n%
Aeund wifouvaslniiulevnananula w3esdnsauinsanua wissdnsuienhauna vewmes
wafen annviaguudumedaidslii nieuvas uaziaieadnsnalsiii Usingmisalorsauay
Fdlnsis gunsaifnduiiiiuasnsneumisauy

Complexor, phasor, flux linkage, and units; electromagnetic circuits and transformers;
energy conversion, single excite, and double excite; fundamentals of electric machinery:
analysis and design; mathematical model of DC machines and fault detection; 3 phases
transformers, 3 phases synchronous machines, 3 phases induction machines; 1 phase motor;
transients on transmission lines, transformers, and machines; arcing and restriking

phenomena; lightning arresters and insulation coordination

303513 53UUNTWUAIRUNGIUY 3(3-0-6)

Energy Conversion Systems

AudNwzLazn1TUTEYNAlguaIndinas neneladuazinalinnisaruaudnUaiiuigg
wuuenee Ten nszuansadunszuanss nszuasauilunsvuanss nszuansudunszuaadu uay
nsvuaaduilunsrudadu anuitewdeniueiingu wadamstlesiuluszsuudidnnseiindings
mslduszuudidnnsetinddslusuusieg Mun uwiasiemdddiideinies ssuveusud ssuu
AONNNBS TEUUINTANWIAY LavNITEUINNTA1NY TuanaIvnTsy

Characteristics and application of power switches; various DC-DC, AC-DC, DC-AC, and
AC-AC converter circuit topologies and their control techniques; total harmonic distortion
and power electronic system protection; application to uninterruptible power supplies,

automobiles, computer systems, telecommunications, and industrial processes.

303514 M3IAN1THAzUsURIveassUlaaaliihAEs 3(3-0-6)
Organization and Finance of a Power Utility
wleuiguazinguszasavatastsyulaanialniinigs nsusulaseadievesianisiii

wiara sUkuulassaiazvauieven1suiulaseaing nmsuusguianmsliin anuaiusatunis

nasvesfianIstnih aainlnih Msdanisuasdeyanisia® nsawulasn1siy n153wunguslan

Sasalndlh dedriansdaundey
Policy and objectives of a power utility; electricity sector restructuring-rationale,

models and frameworks; electricity sector privatization; electricity sector productivity;

electricity market; management and account information; investment and finance; customer

classification; electricity tariff; environmental constraints
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303515 msmﬂ'wmmsauﬁq@LLazﬂﬁﬂizqﬂmﬁlulﬁ/\Iﬁwﬁwé’q 3(2-2-5)
Optimization and Its Applications in Power Systems
yeuteuazndnnsvesmalavAimnganfigadmiuszuuliliiiigs msmueuszuy

TWiAdanuuiaiasa msdenisseuuidmdnogavunzan glnneudauud n1susegnd

Uaygysshvgdmsuszuulniinmds nieudunismassadeulusunsuneuiunesdmiumeailn N3

mAwnzauLarnsUszenalityauseivglussuuliihmduasnsdnasnsaifinwisieg
Realm and concepts of optimization techniques for power systems; real time

control of power systems; optimal power dispatch; unit commitment; Al applications;

computer laboratory session on use of application software and sample study

303516 wialuladlnifiussaedugs 3(3-0-6)
Advanced High Voltage Technology
@mamﬁ’ammmﬂm@L’Sm/f%ﬂLLaSLmemﬁmﬁugﬂwuawqwﬁmﬂuﬁmamzmam nsleosluwdi

wazMsiusnamU LA ﬂ’ﬁsU‘ULLUULaEJ’]'VI%’eJﬂ’ﬁVl(”lﬁ@ﬁﬂ’ﬁ‘UULLUUﬁ’]LLﬁﬂ NSUSEIWIVBINSUSAATI NS

USuwiagunsal gunsalawiuiagmsussend nsasaazaussouzvasaunsalluiusseas Anfudsequas

nsiarugedevedndidnyisn nseenwuuwazmsTiiwesruUl s
Properties of dielectric materials and basic concept of atomic collision theory; ionization

and uniform field breakdown in gases; single collisions or beam experiments; time lags of

breakdown; calibration of apparatus; insulations and their applications; constructions and
performances of high voltage equipment; capacitance and dielectric losses measurement; design

and layout of high voltage power systems

303517 N15VNUNULAZIATYgAERSINaLIn 3(3-0-6)
Electricity Economics and Planning
N19INULNUAIFINITNER Yuuam e uAsegAansuasimalulagvasssuulnin Ay

U

#9975l A1swensalnuGeINITIE AN nsswNulunIan seaRlWHLaznIsUSE LN

a

AUNUNIIHER N19IUNUNITAMY N15ARTIATNHN n1sdanisaunislalnin wleuienisdnnis

a 1

ALLINABULATNANIENU

N

Nature of electricity planning; economic and technological dimensions of power
systems; power supply requirements; electricity demand forecasting; generation planning
and production costing; investment planning; electricity pricing; demand-side management

and environmental management policy and their implications

303518 @i sniniaznainvesszuuliiAas 3(3-0-6)
Power System Dynamics and Stability
AN Lagn1sIuuniuudIassslaudauesesalsenaumee lussuulniinids as
'3msﬂzﬁt,a5mmmw%ﬂj myasziatesnwluanzdyginsuadn Bnsuilukesuiuuss
fmuauiadesnnssuulninids n1sissaninsges N193ATIERATETNINVDILSIRULUUEDS
waznadn
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Definitions and classifications; dynamic modeling of various power system
components; transient stability analysis; small signal stability analysis; method of
improvement; power system stabilizers; sub-synchronous resonance; voltage stability static

and dynamic analysis

303519 Amn Il 3(3-0-6)

Power Quality

AuFesNslEiaslii mafisianuaznisialuan gunsalliosiunaznsiausuiuves
gunIal ANUABINISLAZNISAIUANAMNINYBIMATW wdnmsvesaudedolduavauuasnde
Y9358UU MINsuHUAITeTieldazaudasndvdmivannizunduarliuni/anidu nagnsnns
Ufugsamudeiielfuazanutaonde Tsdwihawadn msfindaussdonsotussuusmine

Power supply requirements, load growth and load shed; protection devices and their
coordination; power quality requirements and their control; system reliability and security
concepts, planning of system reliability and security for normal and abnormal/ emergency
conditions; strategies to improve reliability and security; dispersed generations (DG), installing

and interfacing to distribution grid

303521 wialuladndanudugs 3(3-0-6)

Advanced Energy Technology

wallagszuudnend sl fnenm wemdudemdmleadauasng sumaun nsld
WEWY NANTTNUADALIAE DY ‘Viﬁﬂmi‘ﬁugﬁuLLasmzmumiLLﬂaawﬁﬂmu Uszdnsnmuaanisuwdas
n&ay walllaBlasszuulianuma  n3esdnsnalviiianua msvhnuvesaiesrdaliiiains
gunsalifvaramdsnuildluszuundsrmauny nsdesselsslwii fussuulihuazmsmuga

Electrical power supply technology: capabilities, energy resources, fossil and renewable
energy, energy consumption, environmental impact; energy conversion: physical fundamentals,
processes, and efficiencies; three-phase AC drives technology: three-phase machines, operating
performance of synchronous generator; storage devices used in alternative energy systems;

electrical grid connection and controls between power plants and power

303522 N130BNRUULAT0IININAlITN 3(2-2-5)

Electrical Machine Design

nseenuuuaLLwivENINidmuedesdnsna wu nsimwadlarnuduiusues
mummzﬁﬁ’mﬁuaqm%ﬁﬂiﬂa AL ULUIMANNTITLAZINATATEINITDBNLUUNITNUD LI RUL AL
LVIﬂﬁﬂﬂ’]i@@ﬂLL‘UULﬂ%@ﬂ"ﬂyﬂiﬂaLL‘U‘ULLliL‘VVSﬂﬂ’]’)iLLagﬂﬂiﬂo’]u’Jmf"hﬂﬂﬂmLﬁﬁlﬁnm

Electromagnetic design of rotating machines, such as to develop an understanding
of the relationship between dimensions and rating of machines, to introduce the optimal
principles and techniques of winding design, to develop techniques for the design of

permanent magnet machines, and to calculate representative winding reactance
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303523 Arnssuszuulnlalianidn 3(3-0-6)

Photovoltaic Systems Engineering

NANNITN UV LB AIDINAE NI INANTNYULVRIYATRAIDINNE LUUTIADINI
ANAMIANIVDUTATDTING HAVRIAMUTHLAILALQUNYHRDNTVINN UV UYATLADTAE naTla
mMsmyafndsgegn sukuunaidensegunsafluszuulnlaliamdn msuszgndlinudidnnsedng
masfuszuulnlalianidn

Operating principles of solar cells; characteristic curves of solar cells; mathematical
model of solar cells; effects of irradiance and temperature on solar cells; maximum power
point tracking approaches; configurations of photovoltaic systems; application of power

electronics in photovoltaic systems

303524 N1TIATILAAUENYULVRIRILUAINUAIGINTEUANTS 3(3-0-6)

Analysis of DC Power Converter Characteristics

neveladvesulasiufidsnszuanss uuudassigiawn welansiadeUindaem nns
AnseidygravunanvesiLlasiuidnseLanss feidunelouresiulasiuidinseuanss
nanpuaustiAsuaHaneuaussluanuregivesuasiufidsnsuanse

DC power converter topologies; state-space models; state-space averaging
technique; small-signal analysis of DC power converters; transfer functions of DC power
converters; transient and steady-state responses of DC power converters

303528 taiiiaenimnssulnimas 3(3-0-6)
Special Topics in Electrical Power Engineering
seiniazaseunquindeiiuiadlaludagtumeiimnssulaihigs Segnidonunain

Heaeuluwyuadmnssuliinigg
This course covers topics of current interest in Electric Power Engineering selected

by the instructor in the area of Electrical Power Engineering

303531 Msoonuuuszuuiltlilaslusvases 3(2-2-5)
Microprocessor-Based System Design
n1sdnaesondelulasiuswaresvesgunal ldauluiaiasuasnssndeay wwiAntunis
oonuuU gunsal endauduazrensding vaudAugesuasnsdumesing mslusunsuiifiusyavanm
MWTEAUEIFMTUNITAIVAN NIHILMEDLUNTOBNUUULAL SEUUUTHUIANaVIAIEA?
Microprocessor simulation of digital logic and real-time devices; design concepts;
device hardware and software configurations; transducers and interfaces; efficient

programming; high level languages for control; design aids and multi-processing system

303532 miaaﬂLLUUN%SLéﬂmaﬁﬂé%ugﬂ 3(2-2-5)
Advanced Electronic Circuit Design
AATIEVLALDBNLUUNATTING UL YAINTLUARIT WATVIRARS navasnuliiugaunf
vp90aUneud Msttumedudaduiarliidudaduveseauiondity 1995nI0audnAN 1995
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WRBUlBy 1993RM NMI0BNUUUTBNTIENER1Y 29 e lilFsuasyililnEey 1asiadengUiss
Milledyu Malesgiagesnuuuiasdiannielindlasonduasuiames unumvesreuiineslu
NITUIUNTTRDALUU Lﬂ%‘l@\iﬁBLLagmﬂﬁﬂ

Analysis and design of analog integrated circuits; constant current circuits, differential
amplifiers, effects of non-ideal characteristics of an operational ampilifier; linear and nonlinear
applications of operational amplifiers such as active filters, comparators, multipliers; design of
various amplifiers, power supplies and regulators; phase-locked loop; waveform generator.
Computer-Aided Analysis and Design in Electronics Circuits; role of computers in the design

process; tools and techniques

303533 WALANITAAYDUAYQYIUTUNIU 3(2-2-5)

Noise Reduction Techniques

noufuariinUjiRveansaivgdyausuniuwuudidy welalunisandyainsuniu wu
M3Pau NMsroasRuLaznIsnIas Msiavedidule amunasivessguia JgmdwulowasiSudlalaym
Tunsuszgndduurasngliuuuadu nsesnuuuiinsssuudioule

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

303540 miEJEJﬂLLUUN"\]i“UEJWEJLL@%’NR]iﬁ’]LﬁG]ﬂ’J’]M?\IQQ 3(2-2-5)

Design of High-Frequency Amplifiers and Oscillators

WIS1TLAB A9 ﬁuaamwu%ama%uazmiaaﬂLLUUNWU&Haé’fgmwmﬂawmﬁqq 1AT9918075
Jug nsdueBuiiunudriglulasansulad uag adu ununmvesaiisuasnisldaululaseienisdue
LAZN1T90NLUVVOINITVYH Y8 LD TAImAIsludd wisidimesnisnszdnnszansuasnisly
NUUNITODNULUULAZIIAIULADETATNYDINTA LA QY18

Transistor parameters and its design of amplifiers at high frequency, matching
network: impedance matching with microstrip line and stub; Smith’s chart and its use for
matching networks and design of amplifiers; bias stability; scattering parameters and its use

for oscillator design and stability determining

303541 mﬁaaﬂLLUULLazﬁqmi’]W‘Iﬂiw’lasﬁgugﬂ 3(2-2-5)
Advanced Network Synthesis and Design
wIAMEAnEIfUAI LIRS IUINLar AT LILRTITveulen NsduATIElATINELUY

NAUNDUYRITANADITUA NITUITLIUNITNTLIANTEINY NTFAATIZVAMUAIUNIUIDTS-WORA-T T5

Usznaimo9iInsodluusin nsduasisidinsedlulasion nsduasizilaseiaduiulssquuy

AU WATAN1T0NLUUAMIUAINTDI915-0 LuududuAuulaTas1agaLuuaty
Positive real and bounded real concepts; synthesis of two-element kind lumped

networks; scattering description; synthesis of RLC impedances; approximation methods for

lumped filters; synthesis of microwave filters; synthesis of switched-capacitor networks;

design techniques for active RC filters modeled on classical structures
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303542 MadigulusinsuliiuszuuIanasy 3(2-2-5)

Real-Time System Programming

STUUTeULUUa1as Aol SAnIsusEUUULUUTEUUNa1TSe ANLETes A1y
¥ N1SIUSUATUNTBUAY N15INAITIIAVINURVUNAITTI AIBE1NTEUUURTRNIITUA 113
Fousetugunsaianiauasuuuriuil nedfnw

Introduction to real-time systems; real-time system engineering; reliability;
concurrency and concurrent programming; real-time scheduling; examples in real-time

operating systems; interfacing with real-time hardware; case studies

303543 iannsolindniaas 3(3-0-6)
Opto-Electronics
misuardowdlilunsiowas nquiiluvemetiadu dnvuzautAininedeufivesnauly
ViorAAU wia I ITnaUURIee QﬂﬂiiﬁmaﬁuLLmeums?’ﬁﬁ’gﬁw nsiisandyasuniulu
srUURTIRdULAs MIUszgndveaIar 19 TBnIetindsing q o1ty sruudoansiu-dilaguas
Units and definitions used in the light measurement, wave guide theories, wave
propagation in a wave guide. Light sources; semiconductor sensors for light detection;
noises in the optotelectronic devices; light applications and electronic circuits e.g,

communication system via light wave

303544 BianvselndTan1sunmne 3(2-2-5)

Biomedical Electronics

AN YUzIaTLYeIUNTRITINTUALLAT B3 UIMSAuA UG AaiauTRLATFULUUNG
ﬂiﬁmmﬁmf‘ua\‘im%BQ%JUiLLazqﬂﬂiﬂjLLﬂaﬂﬁﬁyig’]m NansENUYeneashiliiiifidenisTanenisunmed
AYYIUTUNIULAZARANAIN NGB VBINITUBUNTURUULINLAZUUUAUTBY 9 FIv818LazAI311n
aud Reulvnewvesdun i gunsalveedyny i Msklasdyainguinuiasdya ey 113
Uszgndldnuressmunuruindliimnssudine: msfalumsiinnesilafinnud migineuas
wdnsdiotn meitadelneldedudssenuias mstasammslvavedafinuazedudsswnuias 47
Sidnlnsauazieies Ui/ iaiessusiedl

Specification of biomedical sensors and instrumentation; sensor/transducer characteristics and
mathematical models; effects of the conditioning circuit on biomedical measurement; noise and errors;
theory of positive and negative feedback around amplifier and frequency limits; signal preconditioning;
instrumentation amplifier; A/D conversion; use of microcontrollers in Bioengineering. Instrumentation for
analysis of human blood; cardiology and instrumentation; ultrasonic diagnosis; ultrasound and blood

flow measurement; electrode and biosensors/chemosensors

303548 Midefiliundiannseindias sz uuausnatl 1 3(3-0-6)
Special Topics in Electronics and Embedded Systems 1
5’1mmuﬂ”ﬂi’emﬂammsuawmauiﬂuﬁawumwLaﬂmauﬂaLLa“?UUﬁNaﬂﬂaﬂﬂﬁﬁagﬂ

donuangaeuluwvusdidnvseiinduazszuuauenailadn
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This course covers topics of current interest in electronics and embedded systems

selected by the instructor in the area of electronics and embedded systems

303549 FidefiAundidnnsetnduar syuuauesnailedi 2 3(3-0-6)
Special Topics in Electronics and Embedded Systems 2
Anwiitefiuraulanisdidnnseiinduazsruvanesnailaii@iunanunaudynisuie

ToYaNYAAIMNTTH
Study the interesting topics in electronics and embedded systems, which are taken

from publications and industrial information

303551 MiquiAuAuiugIy 3(3-0-6)

Fundamentals of control theory

mamuaﬂuﬂ‘%gﬁamuzLLazﬂmamﬁaﬁug’m N15UUNAUALUTANIUL N1TDDNLUUGN
dunaaniug N15UUNTUYI08N NTAIVALLUULDAAIBIS AINTBIATIUIU NTAIUANLUULDARIT
TyvnsineuuasUayynisiandya s unIu N159eNkUUNISAIUANKUUUIIUS

State-space control with basic properties; state feedback; state observer design; output
feedback; linear quadratic regulator (LQR) control; Kalman filter; linear quadratic Gaussian (LQG)

control; tracking problem and disturbance rejection problem; integral control design

303552 NgufimamanganigauasnsUTzens 3(3-0-6)

Optimization Theory and Its Applications

fugrumguimamamngauiias mamaungaufigavesiladfunaiefudsusaan
Foulvuazsoleulydsdu mamAnmnzaniigaimemaiafivey nsUszgndldnulussuuaiugy
warnIsUsEIaNady

Fundamentals of optimization theory, multi-variable optimization with/without constraints;

optimization with special tenchniques; applications in signal processing and control system

303553 NIAIUANATINKUUARULATELAYLATIIUTEAM 3(2-2-5)

Neural Network and Fuzzy Logic Control

Tnssadesnen vadlasmneUsvamussiuguayssuunsInLUUARIAT e T aNSE UL 930S
MIPBNKUUMIMUANKUUARUATE MIUszendldnulunmsduundamisineg milganudianssuuugiu
@09 N3ERIEAEY N3 RBasmUANIEUULITIEY @hesnw szuumuaNwuulals-Hed laswasng
m3Sguiiaznsiivesluszuuills-fled

Various structures of artificial neural networks and fuzzy logic systems as well as special
learning mechanisms; fuzzy controller design; applications to classification problems, binary
associative memories, self-organizing maps, and nonlinear system modeling and control; stability;

adaptive Neuro-Fuzzy control system, parameter and structure learning in Neuro-Fuzzy system
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303554 izwmmmwmmzamﬁqm 3(2-2-5)
Optimal Control Systems
msUszgndliaulusunsuiioainuasuaagdavesnisuUsiusetymnismunuuuumang

flgn nénnnsAgsanvosweuiioniu nqufvesenifiadu-aladuaznisusegnd nseonuuusEUY

muqmmﬂ%nmmmzﬁqm ﬂ’]i’e)@ﬂLLU‘U%U‘UF’YJUQ@JLLUUI%L%@LWEQL%NWV]IQQ N199BNLUUTEUU
muANBaduinusiidsaes FBnswaluszuunuauuUuIINETig

Applications of dynamic programming and the calculus of variations to optimal
control problems; Pontryagin  maximum principle, Hamilton-Jacobi theory and its
applications; time-optimal control system design; fuel-optimal control system design; linear

system design using quadratic criteria; computational methods in optimal control systems

303555 NIAIUANLUUAINY 3(2-2-5)

Robust Control

nguiszuuidadu wadosamaiely wuusiaesvessyuuiidanuliudueuituuuiid
Tassadauazuuulsiflaseadne msuvasduduuuuiavaiy nquidnsuersvumdn undeaeseid
YOULUA LEDYTAINLUUPIVULAZENTIOULLUUAINY NITIATIZRLAZATFUATIZNNN @UA193NNIA
msmuQmLLUULL@aﬁaaﬁ NNI8ONRUURIAIUANKUY H, WAE H NTDRNLUUNIETT Hop quiants

Linear system theory; internal stability; modeling of uncertain systems: unstructured
and structured uncertainties; linear fractional transformation (LFT); small gain theorem;
bounded real lemma; robust stability and robust performance; x analysis and synthesis;

Riccati equations; LOR control; H, and Hy, controller design; Hy, loop-shaping design

303561 NM1sUsEInanadyyIn 3(2-2-5)

Signal Processing

ee

oAU AL NMIIUUNT U MWAL ST UL MTaTedamayssulltamuwasdiennud ns
Uszananadeye) e allesessuuna AN
Characterization and classification of signals and systems; signal and system analysis in time-

domain and frequency-domain; continuous-time signal processing by discrete-time system

303562 NSUSEUIRINANN 3(2-2-5)

Image Processing

noufinmuazssuudaduaesdiiluBanaiuazaud nsaduveu muﬁmmumw A9
UszanauagnIsysaenIn maassa il nistusanm

The theory of image and two-dimensional linear system in time-domain and
frequency-domain; edge detection; image enhancement; image restoration and estimation;

image reconstruction; image compression
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303563 ABUTILADTIVIAL 3(2-2-5)
Computer Vision

Y

Hadeiugruresreuianesiviad wadalunisianudilaniniaznisuszanananin
sefuga nsutsdunn Tassadadeduiug Tnssaramasuade nsedeulm nsdug ms
YU SEUUNSNOUTL

The fundamentals of computer vision; techniques for image understanding and high-
level image processing; image segmentation, geometric structures, relational structures,

motion, matching, inference, vision systems; object recognition

303564 N1999NLUUAINTDI 3(3-0-6)

Filter Design

1AS9831970969N599AN08 IMATIANITBONWUURAINTDIRINDR NOBHNITUIENIUAT TEUULTY
dusarldi@adunanhunde nsussandldaulussuumunuuaznisussinanadayaie

Digital filter structures; techniques of digital filter design; approximation theory;
design of linear and nonlinear discrete-time systems; applications in signal processing and

control system

303565 LRI INALaEIEUUUEUA 3(2-2-5)

Mechatronics and Robotics Systems

Mlegiaamansuaznisulasiidn usslusuduaznguedoosiass  LA3esiuiuay
\30In3930 gunsaldianvsetinduaznisin miﬂizmawaé’mmmmwLﬁaqé’u n1TUTENIUAT
Tutwendulas Sialudunasnsudassuuieniug samanduuuludinamiuasdoundy amans
AULEY wadhuaznismuay  MsmuAuLuRaLUUlldAdY nsmuauuuutoundu faaunude
#O NNIISUHUNNTIARBUTIDUEA

Kinematic analysis and coordinate transformation; forces, moments, and Euler’s
laws, sensors and actuators, electronic devices and measurements; some fundamentals in
image processing; trajectory interpolation and control; Rigid motion and homogeneous
transformations; forward and inverse kinematics; velocity kinematics; dynamics and control,

nonlinear trajectory control; feedback control; joint controller; motion planning

303566 13L& 3(3-0-6)
Wavelets
& < o < P | a ¢ o ¢ <
WUFWIER  FINTDIIMEH NANTTLUALIMEAW LML MIVATIZNLAZMTAAATIATZTUUNNIA
msUssenldamilusyuunuruuaeMsUsEIRaRad a0
Fundamentals of Wavelets, Wavelet filters; discrete Wavelet transform; synthesis and analysis of

Wavelet systems; applications in signal processing and control system
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303567 nquinsiieusiniesing 3(3-0-6)
Machine Learning Theory
yinvsmaeudiaiesing mesuundadu lasmnedssamifion fsuisiavmetusanaioa
wiaileidu Funesannmesuutiu msindulawuudull MsSeudidmnuineuly nsulsenviinee
wed m3Goudiudlaififaou msandundd meanAfiveanzaufiganuuidsaesiosiian
Types of machine learning; Linear Discriminants; Neural networks: Multi-layer perceptron and
radial basis functions; Support vector machines; Decision trees; Learning in probabilistic: Bayes’ classifier,

Unsupervised learning; Dimensionality reduction; Least-square optimization

303569 MTefikAuNaTsUUAIUANLaYNITUTEIIaNaF 10 3(3-0-6)
Special Toplcs in Control System Engineering and Signal Processing
5’]EJ’J“U’TL!%‘Uﬂi’eJ‘UﬂﬁﬂJ%’J‘U@VITA’]ﬁiﬂ‘ﬂu{j%%Uu%NWWUVIQHQSUUUQQUQNLLauﬂ’]i‘Uiull’JaNa

uﬁyjiyﬂgg ﬂﬂLﬁ@ﬂll']"i]’]ﬂNﬁ@uIULL‘UUQ’M’Jﬂiiiﬁu‘U‘Uﬂ’]‘Uﬂ@JLLa ﬂ?iﬂ’iaﬂ’)ﬁ&laﬁmm?m
This course covers topics of current interest in Control System Theory and Signal Processing

selected by the instructor in the area of Control System Engineering and Signal Processing

303571 deysyiauazseuudaiiugy 1 3(3-0-6)

Stochastic Signals and Systems 1

fuUsduuazaviunsiiudy faidunisnseaneuazannuuikinvesnuiiazsduiuy
FIN9) ﬂszmumifjmLLUUMﬁLLazLLUUMmﬁ AYQIUTUNIULUUT AL LUUE mﬁmi’mﬁﬁ'ﬁywﬂmdu
AMUVLILLILTDIMANTIEUNASY RanevaLeudnakaziIndvessruUTnduiifidedya o
dulagedenisuuasuuupaiadn

Random variables and stochastic processes; probability distribution and probability
density functions; stationary and nonstationary random processes; white and color noises;
analysis of random signals; power spectral density; time and frequency response of linear

systems to random signals using both classical transform

303572 dayeynauuazseuuliaiugy 2 3(3-0-6)

Stochastic Signals and Systems 2

VI N159599T UAENNTUTEIN NOBMYIIAIBEU FINTaAIeuues LasianIanIakuuuy
nabifailesuarisamnumiloutugsan szuuwaimuuuiiudunasdeiiles aunseyiusuuuitugy
Fadu nszuaumamdaniaoiuuuiiuasguuuuiasswesszuuna ianuuig

Detection and estimation theory, smoothing theory, Wiener filters, discrete-time
Kalman filters, and maximum likelihood method; continuous-time stochastic dynamical
systems: linear stochastic differential equations, stationary Gauss-Markov process and

modeling of stochastic dynamical systems
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303573 nuivendulethuasaznisdoa s 3(3-0-6)

Theory of Optical Fibers and Optical Communications

ASUNITBILAA NanaUaUBIYsBuNadludulsvdnanUduandianluun  n1suNIVes
uea nsnseaneveskasiudulevida insawmaduanddadluun nsiannegludulodinas nsnsyane
vosuatarsuInluduletueas sieafuduandduialuun nmsggydeainnislase Ussansam
Tunisdeiudggyraludadlnuataz@uialuun nrsaiuwiauiidaznisnszangluszuuidule
gunsalusenauduleduas

Ray propagation, and impulse response in step index multimode fibers; ray
propagation, dispersion and bandwidth of graded-index multimode fibers. Measurements of
optical fibers; light propagation and bandwidth in step-index single mode fibers; graded-
index single mode fibers; bending and microbending losses in fibers; launching efficiencies in
multimode and single mode fibers. Power budget and dispersion budget in fiber systems;

optical fiber components

303574 N150BNUUUTEUUARANS 3(2-2-5)

Communication System Design

WUIAANINATUNIENIN ATTATUIUNSATIAIUTEIINAS T Y IanInazdyayad suniulu
svuudeans JusmuluieidefiAedu dyanasuniu nslawdu nmsuns nszareriuussenne
gunsaleine Tu \weasudua) ol angenne NMIRwInARng 9 Tusvuu way nsdiAnwee

Physical concepts; carrier-to-noise ratio in communication systems; noise processes,
polarization topics, atmospheric propagation, receiver components, antennas, system

calculation, and case studies

303575 2995kulasan: ngufuazmaiia 3(3-0-6)

Microwave Circuits: Theory and Techniques

I AR GRG BTNV HERE Iﬂﬁa“dwm‘iﬁuﬂuasLLNuQﬁsua\‘iaﬁVIﬁ N3IALarNTITIUTDY
mfwesuuunsEdanszats mIsenuuvgUnsaldmnmaindmivansuouruinda auauiRves
dyaasunudmivlaseisuuuae e auaudiasnisidaureslalentasnsudanes
Lulasian szuululasiangos

Transmission line theory; the Smith Chart and matching networks; the measurement
and use of scattering parameters; passive component design for microstrip circuits; noise
properties of two-port networks; the characterization and use of microwave transistors and

diodes; microwave subsystems

303576 NSUNINTLAINYARUIN 3(3-0-6)
Radio Wave Propagation
L a Ao o = & a Ao o
angeAuuiuinlanfilanvaugisey NynsegeIMAvLuRIlan AanvuLnsINaY @
Tugudenuu NsgeydasiiglunilosaInINENAVINTENINNI N1TUNTNTEAILAFURT N3
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uwnsnszaelutuusseneleleluaiies nsunsnszaeravlulasnruazaauiaduns msnsziddae
A sunsnszaneuaznszisuiuussemalnsTuailes msunsnsyanefinnuisdnnudsunn
Antennas located over a flat earth; antennas located over a spherical earth; the field
in the diffraction zone; midpath-obstacle diffraction loss; surface-wave propagation;
ionospheric propagation; microwave and millimeter-wave propagation; scattering by rain;

tropospheric scatter propagation; extremely low to very low frequency propagation

303577 EWQLLUU%J\‘HﬁQLLﬁSﬂ’]iﬁ@ﬁﬁﬂ%ﬁw 3(2-2-5)

Cellular Radio and Wireless Communications
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Modern communication systems; cellular mobile communication systems; theory
and design of high capacity wireless communications systems; radio propagation-loss model;
mobile fading channel; modulation and coding in mobile communication systems;

equalization and channel diversity; concepts of Spread Spectrum (SS) Communication

303578 mi?iamiizum%uasu%uqq 3(2-2-5)
Advanced Digital System Communications
mwﬁmiaamwmmsmﬁLﬂswzmﬂuizuuﬁaawsL%QLaﬂ nsuansdayaalusuiuy e way

miv‘hmauimL%%JuLLUU"LJJamnmﬁmmzauﬁqm MSEENLUULAL AT TSN Fyaaumadaauly
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Theory, design, and analysis of modern digital communication systems; representation of

signal in digital form and optimum non-uniform quantization; design and analysis of digital

modulation formats and receivers using signal space techniques; combining error correction
techniques with digital modulation; viterbi algorithm for maximum likelihood sequence estimation;

design and analysis of spread-spectrum communication systems

303580 NgufANTAUNA 3(3-0-6)
Information Theory
mimsua:uamu%aaaaammmﬁﬁé’@mmﬁumumﬂ MyInANNUetayakay N1dIayaNIY
Fesdadyns nslisiaietslunsdiiuanuindefievasnsas %’agashmiaqehé‘fmmﬁﬁ dnyeyeu
sUnu nuimendamansi Reesiudeya msdseyaiifldnsnisds snninnrguesdosds
Foyanos sadadu sWaiidiany ansolumsesaiauazudludofinnainannnisds siaueuia
Transmission of information over noisy channels; measures of information and transmission

channel capacity; use of codes to improve the reliability of such transmission; mathematical
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theory of information; transmission at rates above channel capacity; linear codes, error detecting

and correcting codes, Hamming codes

303581 vguijusivaniuily 3(3-0-6)
Electromagnetic Theory
ansusivEnlyiniivasuassnmuasnmeniuedin AaemRBdiivesemns aumsrduues
NAaY MIuninsEerduasina sty masevoulasmsdeiudnitieuuunnee  nguiunuae
vidnmausivanliin vievheduuasinseditlnednemnegUanaes ievrduiaensaisiadavnsgthsnas
Time-varying and time-harmonic electromagnetic fields; electrical properties of matter,
wave equation and its solutions; wave propagation and polarization; reflection and transmission;
auxiliary vector potentials; electromagnetic theorems and principles; rectangular cross-section

waveguides and cavities; circular cross-section wave guides and cavities

303582 suideuistulsyneusunzdmsuimnssulaih 3(3-0-6)
Finite Element Method for Electrical Engineering
Haymideulwwounn Jymuimdnlni sudeuituusiu sefeudSarnimindiunndng ns
Aeviniladin Madeesiaedin mywssiaudin Jamanazes Sulssneusumsuuunnees
Boundary value problem, electromagnetic problem, variational method, method of weighted
residuals, one-dimensional analysis, two-dimensional analysis, three-dimensional analysis, Eigenvalue

problem, vector finite element

303583 seideuitideinavdmsundivanlaii 3(2-2-5)
Numerical Methods in Electromagnetics
wannsvesEwLLLwanivin seifeuismsaundmsuwimaninii suleuiSuanswuny
sefouituusiu sefouismnimindiunndns sudeuistulssneuduny sudeuitveuandaudon
Principles of electromagnetic fields, computational methods in electromagnetics,
the finite difference method, variation method, method of weighted residuals, finite element

method, boundary element method

303584 Mg wfnsinAman1sUsEenalty 3(3-0-6)
Queuing Theory and Applications
STUVIBIANBI NTTUIUNTAUAIRYUINTEUILUNTT STUUMTHRILUUIAR-9Y S2UY
MsAuLIndReN sTuunsEAkand1en1suInsTall nMsdnAenudiu Audidey
System of flows, some important random processes, birth-date queuing systems,

Markovian queuing systems, queuing systems with general serviced distribution, priority queuing
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303585 1guin15LU1Ia 3(3-0-6)
Coding Theory

'
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Use of codes to improve the reliability of transmission over noisy channels; algebraic
structure of codes; includes error detecting and correcting codes; BCH codes, Reed Solomon

codes, and convolutional codes and codes for checking arithmetic operations

303586 15¥fa180INA 3(3-0-6)

Antenna Theory

wnsfimesiuguvesanseInia Sufinfansukndsau wagilaidudngtng arerniauuy
Wuain @1891n1ALUUYIN BaaRy NsduAsIzRas nALazuassianeiiios arwenie
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Fundamental parameters of antennas, radiation integrals and auxiliary potential
function, linear wire antennas, loop antennas, arrays, antenna synthesis and continuous

sources, smart antennas, antenna measurements

303589 shdefilaundmnssulniindeans 3(3-0-6)
Special Topics in Communication Engineering
vdeinandaneimAmnsniideans %aﬁwmmnwmm‘ismmiﬁaiaagaa’mqmmmiu
Selected topics of current interest in commmunication engineering, which are taken from

publications and industrial information

303591 #asiun 1(0-2-1)
Seminar
° Yy & o a4 A Y a a4 A ° & 1
ﬂ?ii’]EJQ']ULL@%UWLEUQVUT‘U‘ULiEJ‘IJLiEN“VIﬁ?EJUﬂQlI@"IU'JFDﬂiﬁJIW‘WW IﬂﬂLi@\W]ﬁ]%U"lLﬁuasﬂuag
fumeaulavesdidslngrurmnuiiureuree NI NUTnY
Report and oral presentations covering current topics in Electrical Engineering area; the

selected topics depend on students’ interests by the consent of his/her academic advisor

303592 seideuiniTensivemansuazinalulad 3(3-0-6)
Research Methodology in Science and Technology
ATMLVNE AnuadziasiUMNen1TIAE NTUIUNMNTY Ussommyidy msimuadginmide ¢n
wUswazauyfgne mafiumusndeya milnseideya 1slaulaseswasenunide sz
A madwadTelUlduaraseussuimas welesnsTuzymwnuivemansuasvalulag
Research definition, characteristic and goal; type and research process; research problem
determination; variables and hypothesis; data collection; data analysis; proposal and research report
writing; research evaluation; research application; ethics of researchers; and research techniques in science

and technology
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303593 INUNUS 1 WU N KUY N2 3 nenn
Thesis 1, Type A2
msrunlugrudeyasie daziilugnmaiaunanlig msemumiAdentanuiedesiu
vhieiala asunansfuriuasdavinnenummiiwesiteiiaulaauedennsgnuinwm
Literature review in different data bases, which will generate new concepts, following research
works relating to the interested topics, summary report of the literature search and progress report of

the interested topics to present to the advisor

303594 ANYIINUS 2 LHU A LUU N2 3 e
Thesis 2, Type A2
msfiumiAds maafsesdenulmimdamnssliii msefuneanudildsudielsiian
w¥alumsaeulassdineninug Meruaslkaruiminemsiivenimuddoeasd vz
Conducting research, establishment of novel electrical engineering knowledge, discussion of
obtained knowledge to get ready for the thesis proposal defense, summary report of the thesis progress to

present to the advisor

303595 NGNS 3 WA N LUU N2 6 NuBAn
Thesis 3, Type A2
N5 deuIng1idnusaduanysal nsaeuiverdnusiiuwazdnfinriiduguiauine1inus
LauasaUuAnINgIaY
Writing of complete thesis, passed thesis defense and published thesis book

submitted to the graduate school
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