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ngu3v3anssulufindesns

303571

303573

303574

303575

303576

303577

303578

303580

303581

303582

doysauazseuuaiiugy 3(3-0-6)
Stochastic Signals and Systems
Vg uveddUleUILAILAEN1THOATVINES 3(3-0-6)

Theory of Optical Fibers and Optical Communications

N5eNUUUTTUUARANS 3(2-2-5)
Communication System Design

nguilulasian 3(3-0-6)
Microwave Theory

suNsNIEERALINg 3(3-0-6)
Radio Wave Propagation

Inguuuieiawaznsdeansliany 3(2-2-5)
Cellular Radio and Wireless Communications
msﬁamﬁiwuﬁuam%uqa 3(2-2-5)
Advanced Digital System Communications

VoY aTAUMA 3(3-0-6)
Information Theory

nguiudimanii 3(3-0-6)
Electromagnetic Theory
sulouistudseneusunsdmsuimnssalaii 3(3-0-6)

Finite Element Method for Electrical Engineering
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303585 NuNITUTIE 3(3-0-6)
Coding Theory
303586 Nqua1uINA 3(3-0-6)

Antenna Theory
303589 deiAmwyneirnssuluihdeans 3(3-0-6)

Special Topics in Communication Engineering

ngdnus U 12 wdwhn

303593 WANUS 1 WAL A WUU N 2 3 e
Thesis 1, Type A 2

303594 INYIUNUS 2 LKW N WUU N 2 3 e
Thesis 2, Type A 2

303595 INYIUNUS 3 LKW N WUU N 2 6 e

Thesis 3, Type A 2

s1e3vUsauldiduniaein 14U 4 WUWAA

303591 duuun 1(0-2-1)
Seminar

303592 seiigulnivemaInenmansuazinalulad 3(3-0-6)

Research Methodology in Science and Technology
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3.1.4 uHUMIANYIMANgATIAINTTNAERTNNIUAIIR (BAanssulnii) wau n wuu n 1

SHEIUN

303591

303592

303596

AU

303597

U 1
= v
AMANSANYIAU
o oa Y80
(nuf-UHUR-Anwalenulag)

duuun Qaddundaena) 1(0-2-1)
Seminar (Non-credit)

seleudtITgmOInedanswarmalulad 3(3-0-6)

(Litumhein)

Research Methodology in Science and

Technology (Non-credit)

NITNUS 1 Y A WU A 1 9 nein
Thesis 1, Type A 1

94 9 WUenA

I 1
=
A1AN1sAneIUansy
o a “nuqen
(nuf-UfuR-AnwinlenuLag)
ANUIUNUS 2 WU A WU N 1 9 UUIYAR

Thesis 2, Type A 1

S99 WUenA



SHEIY

303598

SHEIY

303599

18

U 2
A1ANTSANYIAY
o a “une
(neuf)-U{UA-Anwienuled)
ANYIUNUS 3 WU A WUU N 1 9 UUIBAM
Thesis 3, Type A 1
S94 9 WUenA
U 2
A1ANsAnYIUane
o a “i2enn
AU o .,
(nguf-UfUA-Anwiienuia)
AINGITWUS 4 WaU N LUU N 1 9 UUILAR

Thesis 4, Type A 1

94 9 WenA
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3.1.5 uHuUMsANYmANgAIAINITuAERTuMNUMYA (BAanssulvii) wwu n wuu n 2

U 1
= v
AMANSANYIAU
o a o - i8N
SHEIU bRk o
(nuf-UHUR-Anwalenulag)
303502  AMAFIARSAINSUNITUSTUNN 3(3-0-6)

Mathematics for Approximation

303591 dunwn (Liunidiein) 1(0-2-1)
Seminar (Non-credit)

303592  sxieuaniduvnainemansiazyalulag 3(3-0-6)
(bidumhein)
Research Methodology in Science and
Technology (Non-credit)

303xxx  AYADN 3(x-X-X)
Elective Course

94 6 #UIBAR

U 1
aAn1sAnEIUae
v a o - wuenAn
SUEIY FDAYN
(Mauf-UuR-Anwitenuias)

303xxx  ATUADN 3(x-X-X)

Elective Course
303xxx @8N 3(x-x-X)

Elective Course
303xxx  AUADN 3(x-x-X)

Elective Course
303593  ANYIUNUS 1 WNU N WUU N 2 3 NUBAA

Thesis 1, Type A 2

9 12 wuqenn



303xxx

303xxx

303594

SV GRLN)

303595

20

I 2
= v
AIANISANEIAY
o oa 280
(nquf)-UUA-AneaieauLes)
BLAGhA 3(x-X-X)
Elective Course
BLAGhA 3(x-X-X)
Elective Course
v aen 3(x-x-X)
Elective Course
ANYITNUS 2 WU N UU N 2 3 UUIYAR
Thesis 2, Type A 2
59U 12 wUeAn
I 2
AANsAnYIUang
o a i8N
(nuf-UHUR-AnwInIEAULEY)
INYITNUS 3 beY N UV N 2 6 NUIYAR

Thesis 3, Type A 2
594 6 KUK
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3.1.6 AN5UIYSI8IYN

303502 painAanaIMsun1sUTZLNN 3(3-0-6)
Mathematics for Approximation
auns ey usadsy auNTUATUALALNITNAABUNITET NQUYUNING warNyAtinLT
G wusihmslieneideinauasistulsneuduny uaznsuszndlieuluddimns
Ordinary differential equations (ODEs); Infinite series and the test of Convergent
Series; matrix theory and linear algebra; systems of ODEs; introduction to numerical analysis

and finite-element method; applications in engineering

303511 nsUfUansuagatuAuszuuliifings 3(2-2-5)
Power System Operation and Control
LuUdaesd1usuesAlsrnauaessruulniniawazn1TiAsTzRinanliaivesszuy

NSTLAAEU/NIEIaAnSs NS HfeuIsnsinseinareanuuusruudmiuan1igund aniedn

ﬂé LATANIIENATIN NITUTTUIMADIUY mﬁmswﬁmsé’mwa ﬂ’]ﬁﬂ’lUF’]iJﬂ’J’]ﬂJﬁ‘U@ﬂIViaﬂ 19

mUANNMSHARSALLITA Melsgilnaninad msthszuuresiumesinldlunmsuanmanazdoans

W%@MﬁUﬂ’ﬁﬂWﬁ@(‘lL%EIUI‘UiLLﬂiﬂJﬂEJlIﬁ']LGIE]%LLﬁ8ﬂ’15"\i’]ﬁ@ﬂﬂ’iﬂjﬁﬂ‘l&ﬂﬁ]"m
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

303512 ngufA3esInsnalnii 3(3-0-6)

Theory of Electrical Machines

I3 ¢ ¢ v ¢ 1 & o Y | ] | & o

ADILWANIDS LYDs NANTUNNANINYIAGDY kazNUILRA1e 9 21asuamanlniuagude

wUas NITLUAINUNAIUY ﬁugmﬁmm%aﬁmnﬂﬂﬂw NNTIATITALALDDALUU sULUUTNaBINI
a 3 a % a a 4 a

AMAANENSYRILATBITNINALNTINATTLENSILaEN1TATIRdaUEN1IEARUNR rilouladininvinunain
anula isesdnsandnsanuna insesdnswierianna vamesinaified an1izdinjuy
wsesdnsnalwiln

Complexor, phasor, flux linkage, and units; electromagnetic circuits and
transformers; energy conversion; fundamentals of electric machinery: analysis and design;

mathematical model of DC machines and fault detection; 3 phases transformers; 3 phases
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synchronous machines; 3 phases induction machines; 1 phase motor; transients on electric

machines

303513 53UUNTRUAINUNSI9Y 3(3-0-6)

Energy Conversion Systems

flugnuressruunuUasiundsy nenaladuazinallanisAluaAumILUa UG UY
A9 9 lawn igf’JL%SQﬂS%LLaLL‘U‘Ul@IE]ﬂLL@SLLUUWQ‘U@&ILWE{ AIRIUANLIITUNTTLARTU 2199590ULU03
NITUENTI BUBSNET NMstludnlasduniaslusuniee laun ssuudnelvdises ssuvanvds
NITUARTILTIAUGS NSYAEIGITLenfinuvaing uayseuundaliiimasnunyuisy

Introduction to energy conversion systems, circuit topologies and control techniques
of power converters such as diode and phase-controlled rectifiers; AC voltage controllers;
DC choppers and inverters; power converter applications such as uninterruptible power
supplies, HVDC transmission systems, static VAR compensation, and renewable energy

systems

303514 M3INsuazUsuAIvesas sUlnanslnihig 3(3-0-6)
Organization and Finance of a Power Utility
wleveuayIngusvasdvesansisgulnanialniimds wenan1susulassasiavesianis

Il sUuuulassadauwazveuisven1susulaseaing nmsudssuianisiuin awanansalunis

HanveaRan sy aanaliin n1sdnnisuazdeyaniadyd Msamunazni1siy n133kunguslaa

Snsrenllih dosiiamnsdandon
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

303515 MsvAvINzaNTigauazn1sUszgndluliiiniids 3(2-2-5)
Optimization and Its Applications in Power Systems
YoutuayndnMsveanAlam A iuingauiigadmiuszuulnliiiiide msmuausyuy

IfinArdanuuinanass nsdenisssuuidmdnegranunzan glanoudamud n1suszgnd

Tgusehvgdmiuszuulninmas wieudunisnaasadeulusunsupauimesdmsumata n1s

mAnmngaukarnsUszendlidyanussAvglussuulnimasasnsinasainsafneisig o
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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 wielulaglifussgatugs 3(3-0-6)
Advanced High Voltage Technology
Qmamﬁ’ammmﬁl@@Lé‘ﬂ‘vf%ﬂu,azLmemﬁmﬁu@mmmwﬁmsﬁnuﬁ’umaaasmam mslessludu

waznsiusnamuluia ﬂ’ﬁsU‘LJLLUULa IR OMIVINABINTIULUUAMET MIUTFIIAVBINSLUINANIYL NS

USuussaunsal gunsalawiuwaznsuszend nsaduavaussouzvasmUnsallvifusigs Anfivusyquas

nMyinnrugadevedadianyisn mseenuuuuaznseiwesssuUlNiusge
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 NI NLNULAZLATYEAERTNITLNTN 3(3-0-6)

Electricity Economics and Planning

N19INUNUAIRINITNES YuueIneauAsegaansuazmalulaguasszuulili Ay
feanslelnil nsnensalaudedddluin nsnawnulunianisudaliiiwasnisussunaiunu
N15HEA N15319WHUN1TANY N15ARTIAT LI AsTanasarunisiginily wleurenisdnnas
gﬂLL’Jﬂﬁ@ﬂJLLﬁ%Nﬁﬂﬁ%%U

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 TnInaznaineaszuulninAas 3(3-0-6)
Power System Dynamics and Stability
Afle1n wagnsTRUALUUTIaewslaundinresesAUsEnaua1s o Tussuulwiimas ns
eJLﬂi’]SﬁLﬁﬁEJiﬂWWLLUU‘ZQJb%ﬂj myeziatesnnluanzdygiavuadn 38n1suilukasUiuuss
fimvAuaiesn sz uuliiinge N15M59aR15898  N1TIATILMATETNT NUBILTIFULUUADS

LAZNAIR
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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 Aaun bl 3(3-0-6)

Power Quality

ﬂizmwuammmwlvﬂﬁwLLazmmgmﬁLﬁ'm%@ﬂ n1siasendymauninessiuliiuas
g1sueind FuifiAeatesiunmuninlii nsuuusqaamlwiluszuulnindds nansevuves
szuundnliiuuunszagdenunmlii mslilsunsuesufiamesilonsinszsiuazuitey m
Aauntniging 9 Tuszuuluiings

Power quality definitions and standards; voltage quality analysis; Harmonics analysis;
Power quality indices; power quality improvements; Impacts of distributed generation on

power quality; computer aided power quality analysis

303521 wieluladndaudugs 3(3-0-6)

Advanced Energy Technology

welulad szuutrendsrlaii fnenm ud mdsnudend moadauasnd srumauny nsld
WEHN HANTENUA DA WA B Mé’ﬂmsﬁugmuasﬂszmummﬂaawé’wu Usgdninmuesnisiias
wd s nAluladlnswszuuliiinauma wiesdnsnalyfinanuima msvinnuvesedssidalniiiauans
gunsolfvarama il lussuundanumeunu madesrelsdihm fussuulihuagmsmuny

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 systems

303522 n1sanuUUASosdnsnaluih 3(2-2-5)

Electrical Machine Design

mMsoenuuUaLLLmEn ThdrsueSesdnsna Wy MsimuAuElamuduiusves
YUIALATAAAVDILATITNTNE NSLUZTIMENNITHALINATAYEINITOBNRUUNISHUDE 1ML dY
MATANISEDNLUTLASITNINALUULL AN IS UAE M IAILAIAANWMEEN

Electromagnetic design of rotating machines such as to develop an understanding of

the relationship between dimensions and rating of machines, to introduce the optimal
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principles and techniques of winding design, to develop techniques for the design of

permanent magnet machines, and to calculate representative winding reactance

303523 Jenssuszuulnlalianidn 3(3-0-6)

Photovoltaic Systems Engineering

NANNITNNUVB LA RAIDITAES NIINANTNYULVOUYAARAIDITNE LUUTINBINIS
ANAAMANSYDUTATDNNING HAVBIAMUTLLAALRNNNTADNITNNUTDITAARAIRITRY InATiA
mMsmyaridsgegn sUuunadousegunsallussuullalanidn nsuszgndldnudidnnsedind
mMasiuszuulnlalianidn

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 NMTAATIBRAMSNYULYDINIMUAINUMAINTLUANTS 3(3-0-6)

Analysis of DC Power Converter Characteristics

neneladvosiiuvasiumdnssuanss wuudrasaigiawm wmadanisideyigfiamy
NMFIATITRE U 1IUIAENTBIAILUAIRUIa N TELEn S Henduatalouvesiiuuasiuniigs
NITLANSS HameUALestInIuAzNaneUaussluanuregMvesfulasiufidsnseuansy

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 Ui AYnIIAINTsUlNA A& 3(3-0-6)
Special Topics in Electrical Power Engineering
seiniazasouaquindeiiiiaulaluigtumaiiuimnssulnihmgs degnidenuian

Aaeulunvuimnssuluiings
Topics of current interest in Electric Power Engineering selected by the instructor in

the area of Electrical Power Engineering

303531 nseenuwuuszuullulasiusiwaiees 3(2-2-5)
Microprocessor-Based System Design
nsdtaesefelulasiuswawesvetgunanl Tdauluiaiaswasassniuay wuidnluns
¢ ¢ ¢ Iz s fa & a s PRy a a
PONLUU gUNTR! 815ARITUATTONALIS NIIUGRITaTLAZNNTBINas Y N15tUswnsUNTUsEaNEA M

AsEAUgeEmTuMsAIUAN MIYIBmRsluN1TERNKUULALTEUUUSRINARAVIATYF)
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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 miaaﬂLLUU’N%SLﬁﬂmaﬁﬂﬁ%uqq 3(2-2-5)

Advanced Electronic Circuit Design

TATALALORNLUUNATTINQULY RINTHUARIT HATVENENAAN ma“uaﬂmﬂﬂmﬂuqmma
yo30aUkeNd nsldrunsiudadutarliiluld aduvesesvuendiy 199snsoaudndin 1993
WIgULTIEU 1995A0 N1TBDNLUUVBIINATVLILAN 9 wastglildssuasilslngeu asadengy
wasAullndygu NTIATIERLaYeanLUUNaATaannTeindlneenduneufimes UNUINVeY
AL uNsEUILMIBBNLUY Rpsleuasmalia

Analysis and design of analog integrated circuits; constant current circuits; differential
am plifiers; effects of non-ideal characteristics of an operational amplifier; 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 ANANITAANDUYYIATUNIU 3(2-2-5)

Noise Reduction Techniques

ngufuagiinuuRvesnismugdyausunuwuudoy wmelialunisandyyiasuniu wu
M3IPaY MIReasRuLazNISNTa M3invasddule munarivesiguia JymdoulewasiBudlutym
Tumsuszendtuunasingliuuuadu mssenuuuinsasuuudidule

Theory and practice of EM noise coupling; Techniques for noise reduction: shielding,
grounding and filtering; measurement of EMI to comply with government regulation; EMI

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

303534 Siannsatinddnsudumesitinvosassnas 3(2-2-5)

Electronics for Internet of Things

v a f & a

NN59ONLUUITUUBENNToANEE MU UMD TAUDIATINGS 21991 ULB AT 9 2993
AIVANATN 9 N1sdstayakBUTARNLAZATTA N1sMdeiandauild n1sWensed9vs/svuudey
19 9 nseenuuukazadalaswie@uwesiiaremelulasaoulvsaaeinsenani o N5l

Wsunsudansuululasreulvsaaes msiuuazyUssanatoyauunaniil
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Design of electronic circuits for internet of things (IoT); sensor circuit; control circuit;
analog and digital signal transmissions; energy consideration; interconnection between sub-
circuits and sub-systems; design and implementation of wireless sensor networks by various
microcontroller families; microcontroller programmming; data storage and analysis on cloud

server

303543 Bianysalindidouas 3(2-2-5)

Opto-Electronics

sssumAnmdundunas vievhaduladidnvin wWulothuas quandimanamesaisis
f1h lalenasnas fugrundnnisvhouvesawes ssvuaweseiinfeaimesans fefa
n3yaduLas gunsallnldliavndn nanlswduasuagadu

Wave nature of light; dielectric waveguide; optical fiber; optical properties of

semiconductor; lightemitting diode; basic lase operation; gas laser; semiconductor lasers;

photodetector; photovoltaic devices; polarization and modulation

303544 diannseinddinisunnd 3(3-0-6)

Biomedical Electronics

QméjﬂwmmawwmmqﬂﬂsaﬁaLTULLazLﬂ%"aﬁuﬁmﬂﬁmmmwwﬂ GRIGHIEIREEATTEK
mﬁmmam%suml,ﬂ%"aa%’uil,t,azqﬂﬂiﬂjLLUaﬂﬁ’@ﬁmm NaNsENUReRs i fifldensTanianisunng
FUYIUTUNIULALANEANATIN N1 VRINITTUNGURUUUINEAZUUUAUTBY 7 FIve18KkadI911n
Ad Léauimdau%aﬂﬁmﬁmm gunsalvenedyayns nsulasdyainiauinuuasdyaaudaay N3
Usggndldauresiimuauruinddluimnssudinet msfelumsinnegilainuyud wivineuas
winaiio¥ mfiadelneldndudsnnuiigs myiadannslnavedafinuazaiudennuiias 42
SidnlnsnuaziedossuiTinwaaiessusiad

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
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303548 WitefiAwnediannsetinduaysyuvanesnailas 3(3-0-6)
Special Topics in Electronics and Embedded Systems
seiniagasouaquihdeiiunaulalutiogiumed dnvsefinduarszuuanessnaileiadagn

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

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

303551 MquiAuauiugu 3(3-0-6)

Fundamentals of Control Theory

miquﬂuﬂ%gﬁamwLLaz@mauﬂ’ﬁﬁugm n1sUaundudinlsaniug 159Nk uusi
guneaniuy n1sUaunauwiesn ﬂ?iﬂ’JUﬂﬂJLLUULL@ﬁﬁ?@W% FINTDIAINIU mimuqmmmwaﬁﬁ
Tagvnnsannuuas Jayvin1smandayeiasuniu N1598nkUUNITAIVANKUTUSUG

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 mqwﬁmimﬁhmmzauﬁqmLLazmiUizqmﬁ 3(3-0-6)

Optimization Theory and Its Applications

(%
=

WUFIWNQUNNTMANZEUNEN N1IMIANmLIvaNanvasileandunatediuys ddvednin

&3

o w

warliifitedndn nsmAvnzaungamemadaiiay n1sussenaldanulussuunivauuasnis

[

Uszuianadeysye

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

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

303561 N1sUTEIIANAdY YN 3(2-2-5)
Signal Processing
AMENURAWAZNTIMUNT Y NULALITEUU NNT) PSS waynmuazswﬁluL%mml,t,azl,%\‘immﬁ
nMsUssnanadyasarelowssuuna i e
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
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303562 NNSUSLUIINANIN 3(2-2-5)

Image Processing

mwﬁmwLLassSU‘UL%QLﬁuaadﬁmm%ﬂnmLLazmmﬁ $379UVDU miLﬁumumw n19
Ussanamuaznmsysaznim msassamidulul nisdusanm

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

303563 AowiiaLnes v 3(2-2-5)

Computer Vision

Hadeiugiuvesneuiinmesivel wmadelunisvhanudilanmuaznisuszanananin
seRuge nsudsdunm Tnssadradeduius Tassaremasuads nsndoulna nnsdug g
AUNTU TTUUMIUBUTIU

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 N1799NLUUAINTON 3(3-0-6)

Filter Design

159837199098 T89AM 08 WATANITOBNUUUAINTBIAINDA NG BN15UTEUIUAT SEUY
Faduiasli@adunanfunidie nsuszendldnulussuumunuuaznnsussaianadeyyio

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 wAAMIolinduayssuuriueus 3(2-2-5)

Mechatronics and Robotics Systems

N153AT1ERaAERSLATNITHUaINAR LIlUNUALALN )B9008LADS Lﬂ?@ﬁuiuag
1309057979 gunsaiBiannsednduaznisin miﬂizmamaa"’zgfy'}mmwLﬁaQé}’u N15UT2UUAN
Tudrwendulaas TAaludunaznsulatiuuieniug samansuuuludrmiiuasdoundu sarans
AT wadhuaznisaauan nsruaukultsuulidadu nseuauuuuloundu dniunude
O NIINUHUNTIAAB LTIV UL LS

Kinematic analysis and coordinate transformation; forces, moments, and Euler’s

laws; sensors and actuators; electronic devices and measurements; some fundamentals in
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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 LINLaR 3(2-2-5)
Wavelets
& P o < 2 & | a ¢ o ¢ <
WUFWIMEH AINTBLINGR NAMTUUAIEARLUIY MTIATIRULEEMIALATIZATZTUUNINER
nMsUssenaltanilussuumualasnsUsvananadya 0l
Fundamentals of Wavelets; Wavelet filters; discrete Wavelet transform; synthesis and analysis of

Wavelet systems; applications in signal processing and control system

303567 NuinsFeusiaiosing 3(3-0-6)

Machine Learning Theory

yinwoamaGeudiatosing meuundadu leseheussamien dr¥uiuiavaetulansien
waaileidu dnnesannmesiuedu nadedulawuuiull maseuiitennuueantu nswlwenyiaeie
wed maGeuuudlsidiaou meandwndia mamAvsnyaiaauuuigsaesiesiign

Types of machine leaming; Linear Discriminants; Neural networks: Multi-ayer perceptron and
radial basis functions; Support vector machines; Decision trees; Learning in probabilistic: Bayes’ classifier;

Unsupervised learning; Dimensionality reduction; Least-square optimization

303569 ﬁﬁaﬁmwwwiwumuwLLazmiﬂizmama Aty 3(3-0-6)
Special Topics in Control System Engineering and Signal Processing
seAnilazeseunquindeiitnaulalutagtumedunguissuuamuauuaznisUszaiana

”agﬁyﬂs?jagﬂLﬁaﬂmmﬂ;:\Taauslul,lfuuﬁmﬂﬁmeﬂ’mﬂmLLazﬂﬁmeawaﬁiyiyﬂm
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 dayeynausazseuuidaiugy 3(3-0-6)
Stochastic Signals and Systems

AuUsguuwazvurunsilugu faidunisnszatsuagaunuiwiuvesnuiiasduwuy
719 9 NSEUIUNISALUUATLarIUULIANN FUQIuTUNILLULYILAZWULE MIlATERdygIu

du AUNUILUUYIMFUTAUNATY HaNBUALBLTWIANALLTIAIUDVDITTUUIT LA UNFD
doyaadulagodoniswuatwuuaaiadn
Random variables and stochastic processes; probability distribution and probability

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

systems to random signals using both classical transform

303573 nuivenduleruaiaynsdeansniauas 3(3-0-6)
Theory of Optical Fibers and Optical Communications
ASUNIVOILAaTNanDUAUBITBuNadludulsvlinamUBuAndiianluun nsunsveq

was n1snszareveskasluiduloviia insamadunnddadluun nsinane q luduledwas nns

nsgaevetkasazuuwIniuduloiuas vlaanvdunndgdunaluun n1sgadsainnisifae

Uszansnanlunisaeinudyaraluiafluuauazdaialuun nsAuiasuniaazn1snszangluy

seuuiduly aunsalusenauduletuas
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 N3BONLUUTTUUFBANS 3(2-2-5)
Communication System Design

[V [

WUIAANNATUNIBAIN NITATIUIIEATIAIUIZITNAS Ty azdeygias sunaulu

A

Y

SYUUARAT Tz s luivdeniienu dyarusuniu Inslawdu nsuns nszakIuUIIEINA

v o

gunsalsing 9 Tu insessudyaios angerma MIAmaAing 9 Tussuu uae nslfinweng 9

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

calculation; and case studies

303575 ngudlulasean 3(3-0-6)

Microwave Theory

aedsuazioiady Nguiasdmiussuuvieiadu nsulasduiiuauduaznisuund
gunsallulasiaviwiad slawmeslulasni lasaiaduavsaziames nguivesdiudszney
was3uuniu@n

Transmission lines and waveguides; circuit theory for waveguiding systems;
impedance transformation and matching; passive microwave devices; microwave resonators;

periodic structures and filters; theory of ferrimagnetic components
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303576 ﬂ’ml,ws'ﬂﬁzmaﬂ?iuiwq 3(3-0-6)

Radio Wave Propagation

HANTZNUTBLANLUUTIUADAUIN NanTENUTodlanikuunssnandaaul aunlulwanig
Aeawun mmqigl,?iamiLﬁymwumﬂ?ﬁﬁmmwﬂamﬁum nsunsnszaEnaURl nsunsnszangle
Teluaifles nisunsnszaglulasnuaraduiiaduns nnanszdanszanelagdy nsunsnszatendu
wuunszdnnszaghulnsinailed maunsnszaeanudmandnieinann

Effect of a flat earth on fields; effect of a spherical earth on fields; 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 3'1/1&4LLUU%’QB%’QLLazﬂﬁgaﬂ’lﬂ%ﬂw 3(2-2-5)
Cellular Radio and Wireless Communications
szuvdoansuunlvl szuvdeasindeud NANNITN NN B HaZNITBINUUUTEUY doansls
aefifinmggs JULUUIaweInIsnsEBLATsanTeumAwesRaLINY Yosdyn ning il
A15IA NM3NATUAY ﬂ’]iL%ﬁﬁﬁﬁ@iyﬁmiuwuv?ilaﬁﬁ wdeuil msvhdaelawdunazaunain
NANUDIYDIAIA QY0 mmgmiuasw?iama 15ane wwaReaiefuns nszanenaunnsy
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 mﬁaa’ﬁiwm%mmﬁﬁguqq 3(2-2-5)
Advanced Digital System Communications
mwﬁmiaamwmmzmﬁmeﬂuﬁwuﬁamﬂ%mm mmamﬁzyﬂunmiugmmu WA WAz

msvheneulmedunuuliaumnnsd mmzauﬁqm MIEENLUUKALIATAN1INAY dyaumadaaaly

JULUUAN ) wazn3sudyanadlagly wallaresUsiidyanu nsTuwetianisuiludeRanainid

fumsnandanaidaan sudeuishmed dwiums Ussinadasendornuiasduidu Tuldunn

flgn MseenuU wardiesesiszuudeansildismsnseneynemai

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
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303580 U a1saUmNA 3(3-0-6)
Information Theory

v 1

M3esvoyaruYeEdy U EF Y UTUNIUINN MTIRATINYBTBLaKAY NMTEoLANTY
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Yosdedtyeyios msldsaiiarglunsiiuauuntetioveanisas Teyanuyosdsdayayaiil dayayind
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Ao o | \ !

sumu nquinendamansi Retestuteya msdedeyaniidnmnisds snnimnuquestesd
Fuanos adadu sWanideny annsalunsesinTauasudledeRanannainnisds saueuis
Transmission of information over noisy channels; measures of information and
transmission channel capacity; use of codes to improve the reliability of such transmission;
mathematical theory of information; transmission at rates above channel capacity; linear codes,

error detecting and correcting codes, Hamming codes

303581 Miguijuiiwantniln 3(3-0-6)

Electromagnetic Theory

aunuwimanliiasununaiuaznaieniuein anautRiBddwivesaas aunisady
LAYHALAAY NMIuNINsEEAAULaznsinalsd nsazieularmsdsiu Andnnnestie nuium
uazudnnisusmanlaiiln vietreduuazinsaniadavinegudmdsunuain vethadunazinss
AAdnvINeglnay

Time-varying and time-harmonic electromagnetic fields; electrical properties of
matter; wave equation and solutions; wave propagation and polarization; reflection and
transmission; auxiliary vector potentials; electromagnetic theorems and principles;
rectangular cross-section waveguides and cavities; circular cross-section waveguides and

cavities

303582 seLUauistulTEnaudunzdmsuImnssuluii 3(3-0-6)
Finite Element Method for Electrical Engineering
1 ' v 1 =3 =] acl Y =] aa 1 1 I
vatgmiavauiwn Jetymusimanliiy sefeuisnisudsiu seideuisuesdiunnAngeis
UnIA NTIATIEANTIR N15IATIE%E0ITR N19AATIzva iR TedeyniAranyusianIy Ju
U NaUSURZIUUINIADS
Boundary value problems; electromagnetic problems; variational method; method
of weighted residuals; one-dimensional analysis; two-dimensional analysis; three-dimensional

analysis; eigenvalue problems; vector finite elements
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303585 NquNN1TUTIE 3(3-0-6)
Coding Theory
mﬂ%iﬁalﬁ@ﬁu&lummﬁmmmﬁﬁaﬁamaamsdﬁa;ﬂacjﬁuﬁaqdqé@mmﬁﬁé’ﬁgzymsumu

Tassasronafivedavesivan 4 iun stafifienuannsalumsesinn uasud ldelemaneanmsds swad

Fiev widselvlaneu sviaroubigtuuea uarmiaild TumssmeseumsaidumsAnamsadaemans
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; convolutional codes and codes for checking arithmetic operations

303586 NG UNA1EDINA 3(3-0-6)

Antenna Theory

W5ElmesuanyavesaIeINIA dunindanisurndnuwaziliidudndeieg arweinieidy
MALUULEY @1801NALUUYN WaaIsu Msdansisiagoinmauazunastidnsoiios aweinie
qU159 MyIngwenna

Fundamental parameters of antennas; radiation integrals and auxiliary potential

functions; liner wire antennas; loop antennas; arrays; antenna synthesis and continuous

sources; smart antennas; antenna measurements

303589 Widefirwnaimnssuliindeans 3(3-0-6)
Special Topics in Communication Engineering
vhieadanmsimAmnsaiihdeans FaisnnnumensAvmsvieteyarngramngsu
Selected topics of current interest in communication engineering, which are taken from

publications and industrial information

303591 @3 1(0-2-1)
Seminar
ﬂ’]ﬁ?&NWULLaBﬂWLﬁuaﬁﬁﬁ{féuﬁ&mﬁmﬁﬂﬁ@Uﬂﬁjmﬁl’m"jﬂ’Jﬂ‘ﬁﬂWﬁﬂ I@aﬁmﬁwﬁﬁmuaﬁuaq
AuAuaUlavestdn
Report and oral presentations covering current topics in electrical engineering area; the

selected topics depend on students
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303592 sxilauinidenainemansuazinalulad 3(3-0-6)
Research Methodology in Science and Technology
ANYNY anuaztazmNenTITy NTUUNTITY Yssnvimside msnmviualaynmiae 6
wswarauyAgIu M unuTudeya Mynsrideya madeulasesuarenumsive nsussdu
A M e dslUduazassenusIinide wallmsMsldemmenmmanerans aswalulad
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

303593 INYITNUS 1 WHU N WUU A 2 3 NUBAA

Thesis 1, Type A 2

Anwranusznauinerdinug viemedrainednusluaviivfifiertossnuadseuiy
Tand/ideineninug WaunenasuanruAnsivsendieifuineninug (Concept Paper) wag
Fovhranisduaseienaisuaruitefiieites

Syudy the elements of thesis or thesis examples in the related field of study,

determine thesis title, develop concept paper, and prepare the summary of literature and

related research synthesis

303594 INYITNUS 2 WHU N WUU A 2 3 wwin
Thesis 2, Type A 2
Wawesediowarisn1side davilassdineinug iewnauenennznssuns
Develop research instruments and research methodology and prepare thesis

proposal in order to present to the committee

303595 ANIUNUS 3 KU N LUU N 2 6 aein
Thesis 3, Type A 2
Ausiusiudeya Tinsnzideya Fari1s18uAINfIImTauenes1915E YT
Inerdmud Snviinerdnudatuanysaiazunmideiiediuiue unsmanasidisanisng
Collect data, analyze data, prepare progress report in order to present it to the
thesis advisor, and prepare full-text thesis and research article in order to get published

according to the graduation criteria
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303596 MNYITNUS 1 WY N WU N 1 9 Ruwhn
Thesis 1, Type A 1
Anwresdusznauineinug duatmuniwenaiswaruisefineades fvualssiiy
lang/Mveineninug
Study the elements of thesis, review literature and related research, and determine

thesis title

303597 INYIUNUS 2 LKW N WU N 1 9 e
Thesis 2, Type A 1
WauenatsuaninuAnsIvgeniiefiuinerfinug (Concept Paper) wardnyiuanis
Fuaseienansuavuidefifeades
Develop concept paper and prepare the summary of literature and related research

synthesis

303598 INEUNUS 3 Wl N LUU N 1 9 Mein
Thesis 3, Type A 1
Wannedesdlonariinisidy daviilassdnerdnudifiediauesonnenssuns
Develop research instruments and research methodlogy and prepare thesis proposal

in order to present it to the committee

303599 WNPIUNUS 4 KU A LUU N 1 9 wenn
Thesis 4, Type A 1
Ausaunudeya Iinseideya davinsseuanuintiauesdesiasdiunu
Ineniinus davininerdnusatuanysaluazunauiAdoiiefurinounsaunasidisansanw
Collect data, analize data, prepare progress report in order to present it to the
thesis advisor, and prepare full-text thesis and research article in order to get published

according to the graduation criteria
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