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21908 L A JJT NKNhAT | KNGGNGI 4(e48)

Master Seminar

ENKeéeol el eNeNETI 6 ELJInph Ok}
'nl 861 T NEI NLT EKKJ celJIJt NI KRI L |

Literature survey in libraries and other sources to fc
topics of interest in electrical engineering and related &
presentation and discussion in seminar

21709 L AJJT NKNhAT | KNGGNO I E 6(@&12
Ph.D. Seminar
ERBI é]l 6NENEI 6 ELIngh Ok NOT
'anl €61 NEI NLI EKKJI®UEIDKNIT K NI LK
Literature survey in libraries and other sources to fc
topics of interestetntriedl engineering and related areas;
presentation and discsessimraim

34312J1 hl NgGNT AEEART
218 7 KN6T Anj 71 NT al NTJ NENKI I 3(36)
Research Methodologies
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el NJIJ
KNGWMNT [l N NENKI N
Ok NENKOo&nj] T KNJT ENT I N&nj

Definition and scope of research; defining problen
research methodologies; data interpretation; researchppoges
and report writing

343131 hl NgGNOkNRFEOO
DEknnJl NgNceeldJlJt NESNkAEOK NI NG
216810 ENKI NO e KNNT goeKnDr I Eér 3(36)
Analysis of Electric Machinery
OT T SNkl EOeKNrlF EENEKEK
enHkNENHENTIHnAEIE: L Ok Neeh T NI NE L (
6eKNrl EENEKEKk elJIJt NEKNOLT KEO
Tkl gnoéeKnNrF EEAEKEK elJIJt NGNE G «
Electric imae models of transformers and rotating mac
and dynamic characteristics; basic principles for electric macl
machines; refdrante theory; theory of symmetrical induction n
synchronoushimes; theory of brushless DC machines
2111 e T 61 F K@oT I KOT 7T LT NT ¢ 3(36)
Switchidigde Converters |
ENKENHRENKESNKAE®JIUIt NOL I
Ni NIj OnT Al Ol EEKLJJ Ok GET ij NI BW

—_

I SNENT &3 TEH KE@®Ieij NioN B NKI] SNEKNC
TnNNj6FET &FEI EeKelTol Kol KQa
orTnrj I T SNOENKIFFEOTTI Jol O] k|

Fower processing; elements in power eletateniosn\s
analis steastate equivalent circuit, losses and efficiency analy
discontinuous conduction mode; AC equivalent circuit mod
functions; controller design; basic magnetic theory; inductmmd
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212 é T 61 F KAoT I KQOT T LT NT ¢ 3(36)
SwitchiMigde Converters |l
ENKESNkIEI E&EKel T ol FKaoeT |

El 6 IJAREKNOL ®InTntkoal Nr | EOENK

el 16l I KAod KK \id LIGiERNKIed K rejnB E

éKNLNKQJIINEeIEIEeKoKnJEEKNt
Averaging model of converter circuit; equivalent circ

discontinuous conduction mode; circuit analysis and desi

programnoeahtrol of palsdth modulation converters; modern r

system harmonics and rectifier harmonics

21GRI3 I n|] EKHQLNKENT ET Al T SN 3(36)
Power Semiconductor Devices
6eKELKONEOkNenHkNE| ANENE

ch 6l hESNkNEO®ei 61 Kk NKQT KNI GN

] KAT ] KNEG6EKELKOGNES! RDr ko1 Ny

I NEceh I NI NEL Q
Structure and characteristics of major powes\sessicpc

diodes, bipolar transistors, thyristors, MOSFET and IGB

termination techniques to improve breakdown capability; cc
and dynamic characteristics

M
J

m@M|<NTTénTc3éKDr|| OT 7] KAl 3(36)

Ol NT SNKNiTé&nioexknDrt 1T O 7T |

EnT oekNr T hoel ] edJt NOI DRT § NI
Tl Ol NT RENKeéei T énJei NIJOKRO IOE
el 7 ey U@BOWROOK NI E&EKgl | 6] I KQL
el 7 éendJr ol I KagEIKMN®r T Eamedid | NEGO
OrTaAarJ I TSNTArLijNINFI]TOnTehoo
OKEhAnl OENKeéel TeéenJOr T ] KAT él NJ°
F NT 81 I KQoT I KGQOENKI N e KNNT qJ |

Introduction to variable speed drive systemsmelthau

3



loads, requirements of electrical drive systems; basic princ
controls of DC motors and steady state analysis; methods ¢
functions of separately excited DCyphatmsarsingibzsse catiec
rectifiers and chopper for DC motor drives; closed loop coni
guadrant and four quadrastajestaaalysis of induction motors;
of induction motors, variable terminal voltage control, tratiaiote
resistance control; operation with a current source inverter;
synchronous motors; synchronous motor control

216151 NT AENKI N6 e KNNI gQKNT T ¢ 3806)

Computer Methods in Power System Analysis

| NgerRdNT GERTjJ I EnT 6J1T KNEGQ]
SNT T &FrELIJENKI nge#HNT Ok NLJEN
NKLNE|I NENKeoel k& EESNkAEteBIUNE
LT n] Kij N| PIGERNKN&GNIDG KE SNKE KB T

Matrix algebra and network matrices; algorithms for
matrices; solutions of simultaneous algebraic and differentia
consi@dion; power flow studies; economic dispatch; fault si
stability; artificial intelligence (Al) for power system analysis

Oc¢ [TIc (-

2116 ENK|] + F EEAT KNT T celJIJt NE¢ 3(D6)
Power System Protection
'k NEENK] t FEEAT KNHhEEBNENE
r'Jer O] k EOQT T TEKEING 16reKING M IEKErBINIKGI G
PrinciptE#gpower system protection; operating principles
different types of relays; instrument rtreeiafongnepokection of ¢
motors, transformer, buses and lines

216171 kK NEENT T hOTT Ok NENK| kK1 3(D6)
Renewable Energy and Distributed Generatio
61T é61 6k]j NOGENT] I EATI KAEER
NNKQOENKOSGNr FITnk KNT T IINKQ]J ¢
EONLONKNT T elJIJt NOENK| K NT celJIJt

3



Renewable energy related technology; solar te@ystic
grid connection for solar farm; grid wind generator technolog)
farm; distributed generation and its effects on power system ¢

218811 Al €61 1 NOL| &I telJIJt NES!T 3(®6)
Special Topics in ElectricFRowearEedtronics |
ENKT KK] NjJOEnrj I EATTI Al 86l
Lecture about special topics in electric power and pow

21882 nl €6l 1 N6 L| EI 2elJIJt NES1T 3(36)
Special Topics in ElestaadB®ower Electronics
ENKT KK] NjJOEnrj I EATTInl el
Lecture about special topics in electric power and pow

21883 T nl €61 1 NOL| &I 8lJIJt NES!T 3(36)
Special TopicstiicEegver and Power Electroni
ENKT KK NJOGEArjl EnvTrnal et
Lecture about special topics in electric power and pow

21810 61 éeT NEENKO] Kk EESNknEOi 3(36)

Advanced SwitchinGdtweesion Techniques

| EEKOKSEGOT T T el NIJTnarLOEO
EKOKOSGOT T 1 qoOsl él NEENKLIT NI
KAQOk NI NT 61 I Ko T & KFFOrEIN&II M .
eJnd] RTOBGNESLOT LSNIKaT i E
Ll NT GQNB h U E § N © ik B E iaJHK 6N
Higfrequency resonant cire@sogaasicitcand mrdgona
power conversion technigudtsgeeamd -a@n@nt switching techr
PWM converters and inveseds pubskilation and frequency
nodinear analysis techniques for resenatichanyl csafgeaind inve

power factor correction rectifiers and distributed power systen

~
~

—C —C = ¢
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21611 cch I NI Ne6JOohk Ok NENKeéel T 3(36)
Dynamic Modeling of Electric Machines and C
TTTSNOG6JohkT fir Lij NIINEG KOIhJ <

or T nr ]ITSNGKNGmﬁﬂ@KmEEmk@m%ﬁ
Lé[LélEéTlK@OLNL I KQKi GNL O
Ot NKT GQOceh 6 KREIIKQEOENKeller

Introduction; sséatey and dynamdeling; modeling of &
circuits, edgmiecircuitsnaiuction machine and synchronousfrhas
inverters; different modulation techniguresid?\iViddsiadion; hyster
modulation; current modulation; induction motor drives; volt/he
ontrol, sewsss vector control

21612 N6 Kk RET KT NELQESNKkAEL 3(36)
Utility Applications of Power Electronics
éenHijNI 6l EESNKAE®@IIJt NOTI kn
T NhiBeKEL @A E Ok NE NKrell §Esaygdl | EEs
ghog] OT T KI JO6éeKE&nNj] ENKoSgRr |
Electric power quality; concepts and general structure
current transmission system (FACTS); structure and cantst&
var compensators; combined compensators; distributed en

interconnection; HVDC

21081 T Al €6l A RI L OETEl cclJIJt NI 3(D6)
Advanced Topics in Electric Power and Powe
ENKT KK[ iNf 88hé i REBOE &I h ©N
Lecture about advanced topics in electric power and
21082 T nl 6l A RI L OEZEl celJIJt NI 3(D6)
Advanced Topics in Electric Power and Powe
EWNT KK] N GERArj I Enilnl g6l &
Lecture about advanced topics in electric power and
21983 T nl €6l 8N RI L OEGI celJIJt NI 3(D6)
Advanced Topics in Electric Power and Rowe
ENKT KK NjJGEArjl EnTrnanl get

4



Lecture about advanced topics in electric power and

2EknnJi NgNIFI N6k RET KIT NEL QO N§
21630 ENKI I EOT T Ok NI N6 é KNNT ¢ 3(36)
Desigimd Analysis of CMOS Analog Integratec

60T é61 6k] "NOKNEKNT I T ENKj kN
EgOJFrLoNT o) RITATTONIT NI | KAT
ENK]t I TEKAT LA GEN # SINOEKNKIT ISONE

ARhoKNrJOi E&EKE&] Nf ANIDS WU 8KT &
nJFLOI EEKE&] NJ | GNYT AT NENKOT T
KNIGNLéTLKQOEN@NNo&KNNKQ@K
AGGNHOI I ] OFJ] NOT T EKNOL |t T

CMOS integrated circuit technologies/process; MOSF
MOSFET as a tunable resisswurcempowninaim and congat
amgdiers, negative feedbackmoolarferdback technigakadencir
design: MOSFET operation dlmdshadsubltage regiorlifferemd
amplifier, commume rejection techniques; CMOS operai
operational trass@md_ | ac O knj gdgcpqg9o0O
distortion analysis;-coritegjeed oscillator; multipliéepdbaceopp
analog integrated circuit layout

D¢

G
I
L

21631 ENKI I EOT 7T 1| EEKKI JOT T OF 3(36)
Analog MOS Integrated Circuits for Signal Pro

LA GGNHEOITI QR KINK BNILBJ I IK{l

EKNétOOOiEéKuiNTqurléﬁﬁﬁsé

01 éT NeEENKE&SNkI EIil EEKOSIT é1 Né E|

Discrdime data signal, MOS transistaegpasitotched

switchedrrent circuits; switahgu @gruits; comparators; filters; <

simulation technidgxesignal design techniques

21632 ENKI I EOT 7T | EEKKI Jh Né NT 3(36)
Digital VLSI Circuit Design by HDL
Tkl gnOk NI NT ARENKFFFEOT T 1 E&

4



I T E NEKN K IE-CE G117 H eB<ah R\He KA riiniik &
57T I EEKT KKENGGNEenhTl J
ALOENKLFFEOT TI EeKeéelT e
EOT T eJ6e K61 K6 GL 6 GIEKN GE |
Theory and methodologies for digital VLSI circuit
Description Language (HDL); digital circdé\cksignifonwegatee!
level (RTL) design; combinational circuit design; sequéntiaby
control circuit design; asynchronous control circuit design;
circuit design; microprocessor design; digital circuit implem
Programmable Gate Arrays); circuit simulation
216330 e KNr NKDDH I Ah T NEgnl E  3(36)
Biomedical Instruments
L KAKI NTJ NTAré&@SNS)] RIT 61 Ry |
gal ijNIi Oéel NJ| klFhijA] T NEeJIJt NOI
Physiology required for understanding of the conce
basicejeasurement of biomedical signals, @ectraslecaidtyn:
devices

Mo @) Me e
2 ZZ S

2183461 el NEENKkhT FT LnGGNHI 3(D6)
Noise Reduction Techniques
Ol KkNEESNOT NALAGGNHKT EIT C
el NJoé&oeNENN Kb &gENHENY T (5aOw R B de
I ] EKAAABOG NeH KATIED T ij NJ I OL A GGNF
Noise sources; coupling; EMC system design; gro
filtering; shielding; active device noise; irltainsictmaiafidigita

21835 L A GGNHKT EI T Ok NL n GGNH( 3(D6)
Noise and Interference in Electronics
I DRT NI Tnrl ol TanrdEnrjl En
ENKI N6 e KNNTI QLA GGRNEBKT El T g HKi
KYEITijiNJTIFEOI NT RENKkh OOk NEN
l AR ] KNLNTTNijNIi 8FELAGGNHKT EI |
Fundamental coéapise; noise analysis in linear ciy
domain noise analysis; noise models of electronic devices; ¢

4,



reduction methods and proteetimine dweuit design; noise [
measurement; noise in sensing circuits and communication s

21636 I K Wif RIEJT IO Ngnl Ek L NL 3(36)

Applied Physiology and Biomechanics

L KA KI NTJ Né&F EKNIEKILANNE K@jé K
' N] E&e OOK NKNT T T NENKNKNNA®
KnNEEN] JT nljq

Human pHggioal system; tissue mechanic; mechan

respiratory and alimentary system; modeling in biomec

biomechanic in human system

—C —¢

21637 ENKI I EOT T 1 EEKKI JOIT Nt 3(36)

Design of Analog Integrated dbneditsfédyipiicat

01 & 61 66kIjonhl kEB8KEKTKINT GNL O T |
61T él NeENKI I E OV E & i E &Bg EFOMKEMNGES
€ OE NIO& g N I J 61 TENKBIL NG SRRBIpEHIr SN
eKOL NJj

Integrated circuit technologies; transistoAnverseingC
circuits, Jooitage and-dower design techniques; filters; ar
conversion circuits; biotelemetry techniques, winkdeswirat

architectures, circuits for wireless transmitter and receiver

2138 ENJ I n] EKHQ] KNj nET Ok 1 3(®6)
Applied Prosthetic Device and Atrtificial Organ
ENj I NjNeOkNenHknNnE| ANL Kni K
ORENKIT h Gin|lHKAHA)NENCNE 1 AT 1T AEN~R
EKHAALNE] NE ENTI NLI EKKIJWDKzaT 1J¢
Human anatomy and characteristic of physiology; the
prosthetics and artificial orgamsrfacmgadevimcompatibility; a
topics and case studies in rehabilitation engineering

~

21639 | EeKeJ6éeéKI NOKkRET KIT NI 3(36)
Radierequency Microelectronics
'Kk AEENKI DRT gNT ENKFFEOT T I
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ONTEN EOTT NN K INT EER KL Dr | ENKEROS I
LJn] EGrJInOl E&EKE&] N] LAGGNHARKT EI
LAESEeKNNI agel NITnr Ol EEK&] Nj E:
Basic concepts in radio fiegigmcynodulation and
multiple access techniques, wireless standards; transceive
integrated circuit technologiss; domplifiers; mixers; oscilatdes
loop, frequency synthesizers; powgoaniplifgpedd circuits
2140 61 é 61 6 k] NENKT AT T nE&OSI 3(D6)
Data Storage Technology
TTHNKN ATTNEOT T OJndl KREO
| KNEFYT AT FnNT O81 €61 6kj i @&l ENI
el TAO6F kN6 NKIOGhSINEROOERKE SINR
ENKAQhhNLEQOENKel T éendral F nNT
Introductitm magnetic recording; basic disk drive o\
materials; head gimbaltaskawiblyy; magnetic media manufactt
wafer/slider process and fabrication; finite element method for
flow and vibration problems in hard disk drives; read/wcibé hexd
control; future tEgyntends

2141 ENKIF F EOT T KNT T LJFEEkI 1 3(6)

Embedded System Design

Ol NT SNKNTTLJFEEKI PET Al Ol
i NI NGALSNIKAT eJ6éeKel T 61 Kkokl
Ok NEk ;eET K N E NKBEEKNIKIeSINlekarEr T K N OFEL
] OKRU DO} &RGNITHN EZNNKE EANKOH FKENDG T O

Introduction to embedded systems; embedded systt
microcontroller; C language for microcontroller; &®nfonuhesd
network; device drivers and interrupt service mechanism; pri
systems; UML program motelengoperating system; desigr
simulation and debugging

21842 ENKF I EOT T I EEKKI JLSNTI I 3(D6)
BcgGkl ©mmd _rcbOAgpasgt



61l €61 6k] Al E&EKKI JLSNIKATE
KT EI T Ok NeNT 38T I KOsk 6 Gl Kd|ceh 6
| EEK&] N ESNEAhODEE KGONEGKH/T
OERT | KNEnOGWNWLKRIEKkO] Ol EEKEO
Gl r cep _r c bf@ aptcpl zsnguntdidascithl

mnr ga_j Qamml Icgjlg'pg_@t@ahggmbrchp* O mn
tb_l ggkncblgkar®l &b ] kumeaumgid sy
a _n _ag rpnpj@waq aggbichji nbnmpoD O merj _r @
_I'bOj _qcpObpgtcpaqg
21643 6 GI 6 GInKQLJnj &I 3(36)

Modern Sensors

KNYT T ENKI AhOOén#HKkAE]| ANE I
GI 0 GI Kaa& OEel 1 SNOLEOOSGI 6G
NKLNE

Measuremesystems; sensor characteristics; sege
semiconductor based sensorssepsioas;fingzlligent sensors; w
networkisita acquisition and telemetry systems

2144 ENKIF I EOT T KNTiT el TéendOi 3(36)

Digital Control System Design with FPGA

'K NEENKENT OT T h NN&INEINFKK xd Tné
K] T Al Ok NokéénhT NjJT Al OENKLEF ||
hit OENKLKONET Al el T énJd| KFEPGALRF
Programmable Gate Aikag) SNk  EENKIT SNENIT O

Digital control princHyessfadm techniques; differenc
number systems; floatingumber angpdixechumber; Hdaded des
direct control implementatoniroP|Dplentation; adaptive
implementation; design optimization; FPGA (Field Progi
programming; simulationintiaddwaneerification; testing

218684 nl €611 NOGL| EGLF N6 KRET I 3(36)
Special Topics in ElearBrooseglical Engineerin
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ENKT KK] NjJOEnrj I EATTI Al 861
Lecture almpécial topics in electronics and biomedical

21885 nl ¢ 1 N6 L| EGRF N6 KRET I 3(36)
Special Topics in ElaotidBiicsedical Engineeril
ENKT KK] NJOGEnrj I EAT I Al &6l
Lecture almpecial topics in electronics and biomedical

21886 nl ¢ 1 N6 L| EBF N6 KRET I 3(36)
Special Topics imiEleena Biomedical Enginee
ENKT KK] NjJOGEnrjI EATTI Al 86l
Lecture alspecial topics in electronics and biomedical

21830 ENKI I EOT T 1| EEKKI JOT T Ol 3(36)
Modern Analog IntegratdakSign

| EEK6TI IJREKNOL Ol k nEENKOK N

K

| EE KGR J I LISNENTCETgnl’El’ﬁel-NTw
JFhOokT OT 7T GNEJN hK~NC)5)[ RERD
('jI-TNKRIEIn,rINLnJ Il el NeSET kI

Curremtode circuits; translinear principle ashahaiouiiise
technique; waaksion CMOS circyisweniaiccuitsfraglrendlyefs
sigrdelta modulator@nd/D/A convertersgidatamglog circuits,-
current circuits, layoufremueghy circuits

21831 ENKI I EOT 7T | EEKKI JhN&NT 3(36)
Asynchronous VLSI System Design
T k1 gn GEONITNKINIF ENKEFIKKT Jh Né Pt
61 KG6T el k LSNI KAT ENKT NAT nlF EAT
| EEKIF NSKEKE &L AT ENK IGS QU KO & i iNJ
Theory and methodologies favuasyth@iraystem desi
models; communication protocols; graphical representations
circuits; verification; performance analysis; CAD tools

4



2183261 él NeENKLAEOGE&KNNT qi I 3(36)
Highevel Synthesis Techiaied WL S| Circuits

6l el Ne Gl ENKLAEOGe KNNI ql Eég&
ENKLAEGEeKNNTI i EEKKNhAAT LT N] P
Knl JEnT 6k RENEENKI E & OO rOG GINER

| KNJT kj k OV & Tadg 1] NNéodk N KQJ-Olk BN@GTT TNG 1017

Optimization techniques for synthesizing digital VLSI ¢
architectural synthesis; scheduling algorithms; resource
methodologie¥ &l digital signal processing system design; |
processingptomer design techniques

21984 nl e 8nRI LOEEI I N6k RI 3(36)
Advanced Topics in Electronics and Biomedic
ENKT KK NQIOEMRG U ERET MONT | |
Lecture about advanced topics in electronics and bion

21985 nl ¢ 6 8nRI LOBEI I N6k RI 3(36)
Advanced Topics in Electronics and Biomedic
ENKOERY N Enflrnl g6l éenRl LC
Lecture about advanced topics in electronics and bion

21086 nl el A RI LOBEI I N3k Rl 3(®6)
Advanced Topics in Electronics and Biomedic
ENKT KK] N OEnrjlI Enfilnl &el
Lecture about advanced topics in electronics and bion

EKNNIT NGNENK] KNJIJT kj KLAGGNHOK
21650 6 | WO kT OK NENK] KNJI kj k1 3(36)
Wavelet and Signal Processing

OT Il éNhT NEeHNT LNLT KQG6T DRI
OO KNn] KAOOij NI KI JOT 1 eNné&l Eol
iN&é@m&ﬁ@KﬁééKOgﬁTOENKérREm
6Ltk hQOENKT AT F AROENKAAT ] L Q]

4



Introductory mathematical ideas; introductory signal p
analysis; overview of wavelet ideas; fisrdbendismgsidzaling 1
wavelet mdsolution analysis; extensiandd mntt-bithogonal ci
thresholding; compreasisimgle

21651 ENK|] KNJI kj KLAGGNHRRNEI 3(6)

Redime Digital Signal Processing

KNT T Ok NI Kk AEENKél EENK|] KNJ
ANE&NT nk Ol EE&KE KEIOE & Todl gl 1) adl-KIONOKE
| KAT T Al OENK|] KNJ nET QE§ OENT ENI

Systems and principlesnad digital signal processing
signal processors; finite impulse response (FIR) fiksmnsdr
filters; fast Fourier transform (FFT); adéipiey®fieegppliealtions
218652 ENK|] KNJ I kij Nt 6gNEhRhN&NT 3(36)

Digital Image Processing

O NT SNENK] KNJI kijNi 6 NER N
GAENRRNEOKk NENKeéT Ei pel GHN K GG IGHHR
] KAT ] KNnEij Nt OENKEKI EijNi OENKT ¢
NhEeBKHOKNN]I NT NEhRONI ENK|] KN
EKNT I TENKj kNTFAT6TInATN

Introduction to digital image processing; two dimen:
mathematical preliminaries; image perception; image sampli
transform; image representation by stochastic models; ime
filering; image restoration; image analysis; image reconstructi
data compression; case studies in medical imaging and vist
production processes

21653 ENK|] KNJI k6L nj E
Digital Sound Processing

(@]
(o)

¢
[T
-
¢
w
5

KNT TENKGAET Al I nNEDgRERNHF
OT T El O KNNO D RENOGIRFGEK M T OT k N’
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EKENKO] K| iKihd ] GOk NI I idip &IRIE Q@K
Okl BIQEKF E6eD i QPBPKF E &5k -KIS61BE LKA
ENK|] KNJT KNkGaBi EDRERK &) ey &
& E@ILTRg EN OV B 125 NadIT Kl @eS NI Tad- 3
ENKKOB&eSNsLn] E1 Oh

Systems, sampling and muaotinétichone systes@anplil
theorem; distimtespectral representatiotimasgsttns; contime
to discreime system conversion; quantization; d{mék filbeps
respongiters, [iRfinite impulse redftensefomplementary filters
bankdrequey warping; delays andieftéatsbuffer, freemguia de
lines, noecursive combréltersive comb filter, sound effects b
lines; spatial sound processing; soundina@afmisieshianhsforr
pedictive coding; sound modeling, spectralamaiielmgdéieenc
models, physical models; speech recognition

2154 ENKL Dr F L NKeKOeL Nj LJInj ¢ 3(D6)
Modern Wireless Communications
ITTTITENKOI KnNEKNE&N] drkirali Il

NeENKSOEONTNElIl Kk NET Kk Nj Ok N

ek 6 Ggnrl Occhdl I KAQGNT 1 Oeé |
Review of radio wave propagation and modulation; re
switchingstems; multiple access techniques and channel coc
orthogonal frequency division multiplex; equalization; diversity
technology trend

~

o1l é

|
FNeél

2185561 K61 él k6 e KN énNj LNDr 1 3(36)
Communication Network Protocols

~ A~ N as

| N6 e KNNTI Q61 K6T éF klnrl LNK
OSI| model; details of OSI data link layer; network |
communication network protocol analysis

4!



2156 6 € KNI & N\ ] o ekl Ihr 111 hidoeK ¢ 3($6)

Mobile Broadband Networks

Ol Il éeNRENKLRDr FLNKE&lFIEOGEKNI
6. 0l /OJEGQOT KNEOK OOk Kdlée KD IN&
ENKLRDr FLNKhBIN#E kR OIOENKOn &@ LE
0e KNI &nNj OOENK&ERARENKT Kni j NE
| KNOART I N&nj Gl KNY T LRrlF LNKY KI

Concepts of wireless and mobile broadb&indlBERyE
family), WiIMAX (IEEE 802.16 family) and mobile broadbanc
communications; radio propagation; network architecture; n
resource management; mobility management; discussaasedl
next generations of wireless and mobile broadband communi

21657 ENKeé SNIT | AOKk NKNST nj i1 1 3(36)
Computer Arithmetic and Numerical Methods
TAl hSNSGT NT ENKSGNEOGKk & Ok NT
eKNhOekNDr T OKNE@F EL JENKIOENKI
oLOel Ok NLIJENKI ngéeHNT edJnogNED
T EOT T Ok NENKI NénNolI INNT frLnl
Arithmetic and logic operaticppintioatirigmetic; error
roots of equations; interpdlatoatiaea methods; systems of lir
equations and nonlinear algebraic equations; numerical diffe

differential equations; design and optimization

21658 ENKKAE| Nél NJ] kI hijh] &¢ 3(36)
Information $geund Cryptography
T k] gALNKLT ST LOI Kgé ®HNT ENK
KIfLLAGKAE] #AQOKI ALT nl o6l Nr | E
e JOKOENKKEI NJhAN&NI nk Ok Ne S|
Information theory; abstract algebra; number theol
symbol codes; stream codes; symmetric and asymmetric cryj
integrity; digital signature and digital certificate; applications o

51



21859 6 € KINORMING @k N6 GI 6 Gl Kdlo 3($6)

Wireless Ad Hoc and Sensor Networks

ENK] KN nET QqEI©8e KNI &€nNj C
LNr I LNKOI CBaNK Lernd kI NLONGK hoNGE N<T GfiosKE
é I kK E N K eEnChEKNNKOT éig NFdEgrd gonl E L A §RE514
Ok NGNET i

Application of wireless ad hoc and sensor networks; i
ad hoc and sensor systems; digital communications and-I
organization plsitaoedium access control; routing; IEEE 8(
standards

21660 KNT 7T el T énJogNERNENT nt 3(36)

Applied Digital Control System

el 7TenJOogNERNENT nk Olizh GG N
NENKI I BEEGE NKGIH A keEl JKoNgT NnEJheN- &
T OENKéiTeéenJelrEKNT T LOEKG@E
LNIF EKKJOENKeéIi 7énJory | KAT T
Digital control systemsiirdesceidmaldra@zsform techs)
methods of analysis and design; digital control algorithms;
loop; stadmiable techniques; ctarigetale systems; commercial
computer control systems and industrial applications; adaptivt

5
L

= O X

T
| T

21661 ENKI I EOT T L NJ F NENLLJnA] 3(36)
Modern Antenna Design
' K AEENKI DRT g NT OENKI N&é KN

FFEOT T LN FNENL]nNT él NJTnAar Ei
KNYT T KNT n k@ NEj| FANNE NILELASKND X Al TRKNSK 1)
GNING R NENLLI NT §ak SNéknDr 1T OLNJ
ENKTKIeIhhtN]rNENL

Fundamental concepts; antenna analysis; radio wave
system; ultrdeband (UWBpashdsign; multi band antenna desig
radio frequency identification (RFID) system; antennas for wil
antenna; swHobach antenna; phase array antenna; small ante
measurement techniques



21662 LN EKKJ ek NDr1 6Jnodl Kk REmxe 3(36)
Electromagnetic Wave Engineering
'k NEENKI DRT g WIoKIGESK B rETF LT
EKAT cch OF hNEOLJENKGGNELF NT T NE |
Fundamental concepts @nsaussion line, waveguide a
fundamental theory and definitions of dyadic green function; i
of mome@spmetrical theory of diffraction
21863 KNT T el T énJogNEOSL OI 3(36)
Linear Control Systems

Ol |l eNh @K IKEK KT iIGG&hr EIJnd?
LT T LO] GOkKNLIENKE&FELSTT OENI
OLTN] KijNi OOT k| gnél EkNIN] OT |
OT I éeNh &l EENKNK& FemeInOF 1T 3 7Hni 1T AT

System concepts; finite dimensional; vector spaces
operators; state space and state equations; formulation anc
systems; equilibrium and stability; Lyajomti@iabiéidyyand obse
optimal control concepts; principle of optimality; least square 1

21664 ENKKOB& SNKO| OF 1 3(36)
Pattern Recognition
Ol NT SNENKKOB&SNKO] Oi T OEN
[« A EENIKH JKINNE &N K JOK M] n ET QJEG ©E N
Introduction to pattern recognition; data preprocessing
data postprocessing; pattern recognition applications

21865 KNT T 6 g NEO I T n ENKHQeed nl 3(6)
Discrete Event Systems
OT T eSNKkOENMENKE ING & i NKIK 1a[i0o
I Né NKHNOT TesKI ki - BEsongERKEER BO ENNFEN &7 |
ENKéel TéenIJnOOkOOT 1 éNnGgNEI NJ| I
Modeling, anadyslscoolr of discrete event dynamice
modeling formalismerednsiate machines, Retd rexsrsive pro

5.



supervisory control theory; notions of controllable and obsenr
and control of Petri nets

21666 ENKIUN&ARNOILnhOgNE] KNJ | 3(36)

Applied Optimization

Ol NT SNENKI NenNo&IlI INNT AarL
IJNNTArtnhOiT T 0gNESLSI OénR
el NéedgNNGMmI MNTeR rSING HKEAT TENKD |
KINéenNolrIJNNIAartnhél ET ARET .

Introduction to optimization, mathematical model, ty,
linear optimization, simplex algorithm; nonlinedytigadiroaadit
numerical techniques for unconstrained and constrained
optimization; global optimization; game theory; case studies

[Tlc Oc Oc¢

I
N

21867 € - J1 NI 6T F KQl NT AaLT q 3(6)
Computer Vision
OI NT SNélJi1 NI 6BENKRhANEROT §
E MK TNN ij N1 EQUEKN KKHIG & & UNTTRES 1od QT NT 1
Introduction to computer vision; image preprocessing
image detection; image tracking; image recognition; computel

21887 Al €61 1 NOL| &I ENKLKNJI 3(®6)
Special Topics in DSP and Communications
ENKT KK] N OEnrjlI Enfilnl &el
Lecture about special topics in DSP and Communicati

21688 T nl €611 NOL| Gl ENKR KNJI 3(®6)
Special Topics in DSP and Communications
ENKT KK NjJGEArjl EnvTrnanl get
Lecture about special topics in DSP and Communicati

21891 nl €61 1 NOL| &I ENKBKNJII 3(®6)
Special Topics in DSP and Communications

5.



ENKT KK] NjJOEnrj I EATTI Al 861
Lecture about special topics in DSP and Communicati

21850 ENK|] KNJI kKj KLAGGNHOT T ] 3(36)
Adaptive Signal Processing
EKNT I TENKOWUtT LnpnJ Ol NT AEN
oL el Of NT AENKKhAKNAATT Ar knET A

| EEKEKINENKMESNKAELTIF ET ©F]TarlL

Stochastic processes; methods of spectral estimatiol
prediction; method of steepest desaayudzashdaptive filters; r
least squares; recursiyedesddptive filters; Kalman filters

21851 ENKI I EOT T 6 e KE&NnNj | KNI 3(®6)
Neural Network Design and Fuzzy Logic Cont
ENKIF I EOT T 16TéKIERTNINE K KKIN&) AN

I T KA G] T KId OENKPKOL I KOPI NO)

EFIFEINKOKA] T KOBOT T @ IkK B KIPIGGEN |

KNY T el E&KI @h T IBBREEE NS BHs ok a8g1 31 605 «

Neural network desigmenearks$ architecture, percept
rule, supervised Hebbian learning, performance and performs

Hoff learning, back propagation; fuzzy logic control, fuzzy set

system, developing fuzzy orxaifdstioef engineeringsapplication

O«

21852 ENKKNi ndlF EKAE] HQeél EKI 3(36)

System ldentification

OF T eSNklFEI kI AT 6] T NTAFFI
I NKNJNGOT F KAQOENKO] Kk EJOKNG] KA
I ©F] T hAr Lnh OENXKKG | nkorlrE I ATEN 1=b(]|
KNlnélEKﬁE!HQéPEEKNTiTENKoI
érEKN TleNMBORIT &YMNEIGE ®I ONG T &
OT T eSNkIFETE&HhRKF ERNNND Nk OOk N&

Dynamlc modé&lme and online methods; determinatic

parametric frequency response, fast Fourier transform, correl:



parameter estimation; iolerdffitedariant processedification in €
loop;identification of continuous time processes; linear s
nonlinear system identifcdatiomials mdtdierra modéener mo
Kalman filter and neural networks

21853 ENKI N0 e KNNT gL n GGNAROKI 3(36)
Random Signal Analysis
Ol BK&BI NTAENKLnNnJOknE]| HI
el KAQKnokgnl e ELNGGNHEeIIt NOk
ENKEKFEeéel NJTarTarhnl ar Lnh
Intoduction to random processes; statistical characte
environmental parameters; electrical signal correlation and s
of signals in noise; optimum filtering

21®541 k| gLl ol L 3(36)
Information Theory
ITTTNIJIEMRNENOG|] RT OENKI nhé&el

&l Egnl EOkkNled iNE NekyEl'HaBEG! FTLEOIKANIT 17
Review of probability; measurement of information f

discrete channels, informatioranaiel ahd channel capacity; coc

systems with memory; continuous channels

21855 ENKL RDr F LNKOT T h N&ENT nk1 3(36)

Modern Digital Communications

6l éT NeENKLNnNE&OlF JOk OT T h N¢
L A GGNHKT E&ANGFKeNed: ITrONOR ENIT milkhA - K
DKnoel Tl GAartl)] ] veEOchdKReée G 6
LIKKTT NGH BIeNTemaRS NKOER Dr T f 061

Digital transmissiomuésclomgnnel models; characteristi
of noise and fading; mitigation techniques, diversity, equaliz
direct sequence spread spectrum, error correcting codes; [
simulation; other advancétopadinyand OFDM

S



21856 ENKI N6 e KNNT qLrJKKT T NL ¢ 3(36)
Network Performance and Analysis
6T el NeLSNIKAT ENKé SNkl EOk
ENKIi nhOENKeSNklFIEOT T hnLéeKnT Of
Techniques for performance modeling and amabyist
network systems; measurement analysis; discrete event simu

21087 nl e 6 8nRI LOEEI ENK]| KI 3(®6
Advanced Topics in DSP and Communication
ENKT KKjJ Nj 6 Efnr jj Ik EmiGIGMNIHeh @il
Lecture about advanced topics in DSP and Communi

21088 nl el 8nRI LOEEI ERK]| KI 3(®6
Advanced Topics in DSP and Communication
ENKT KK] N OERTrj] LEGGNRHh &SP
Lecture about advanced topics in DSP and Communi

21989 T nl €6l 8nRI L OEEI EBIK] KI 3(®6
Advanced Topics in DSP and Communication
ENKT KKj Nj 8 Enr | |GEXNHRMN e&Na |
Lecture about advanced topics in DSP and Communi

51
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218692 ENKI n NT OK NENKO&nj I ENI 3(36)
Research Reading and Writing
ENKFnQNITTT el NJFJ nNE tleed k K€

6mh'SNeSNouNN|nr|mgoENK|NJNJ
ENKT K NE) NKKAT BKI KH NNTT A rH GoB | NOOk N6 e
éﬁRTTrTENKTSNENTOOENKééﬁ]TT
TEKn] OENKj OEOKRNr FES] RTTTél N

How to read effectively; introduction to academic w
writing gersgatific texts; sentence definitions, extended de
definitions, comparatiiensleind generalizations; problem
statements; procedures and processes statements; writing ¢
commentary; writing introductions; writing conclusion; const
how to give a successfulgpresentat

21090 ENKLNE|] Né ol el eNI NL KN 3(36)
Independent Study
el el ONFNLKNGEI Iral el nar L
| DRT gNT OKNT k| gnaT nrLSNenGoOj O
Study on topics of inteledtioal eenginaerdegsupervisiol
advisors; important basics and theories; study result report ar

~ ~

343[4NT 7 NT NI T17 Q) KNGGNG61
218001 NT §7 NT N1 T 71 q 18(840)
Thesis

eoel el eNI Nénj EI I i) Ng &EFf BPENK
I Né& NBDAT)| 0 E NENNT|T ME Jd KNG MII OB
6éh]TiN|JN|N|' T QT NIOT YT hRrorl.

Research on topics of ineesaineagineeringupaieisiol
advisors; presentation and oral examination everyprepatatioc
thesis in proper form



218011 NT J NT N1 T 1 q 36(Q09)

Thesis

eel el ©NI N&nj @& I ijNg”aEEﬁbEnNK
I Né& NKPpAT) 0 E NENHIT T ME d KNG MI1I OB
68 ANTTNINTITQT NIJOT 7T T Aarol INNLJ

Research on topics of ineesaineagineeringupaieisiol
advisors; presentation and oral examination every registerec
thesis in proper form

OO AONIO] ND N1 T 7 a) KNGGNS | E
21@0 | NT J NT N1 T 71 q 48 (040)
Thesis
eoel el eNl Né’] El I ijNg &f BENK
I Ne NK] Q) O6él 1énJooslljkENI
08R]T TTI NTF NI NI TTQT NIOTTYTTRror.

Research on topitsres$t in electrical engineering unde
advisors; presentation and oral examination every registerec
thesis in proper form

~

2101 1 NT §7 NT N1 T 17 q 36 (009)
Thesis
eoel el eNI Nénj &l NipNg &Ef BENK
I Ne NK] Qg O6él 1énJooslljkENI
08RAT TTI NTT NI NI TTQTNIOTTThRrol

Research on topics of interest in electrical engineerin
advisors; presentatoval angmination every registered semest
thesis in proper form

o
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21®5¢€ Network Performance and Analysis 3
210¢ Master Seminar 4
210¢ Ph.D. Seminar 6
2180C Thesis 18
21®0C Thesis 48
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60, no. 11, pplERZER 2013.
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. W. Teerapabkajorndet and S. Songkhao, "Experiroéaiah&tad e B Multi
Communication for Reliability Enhandgasedt \WiSKBdein The 29th Interna
Technical Gaméeron Circuits/ Systems,Computers and QGSqg@mic&tibn (IT
91%huket, Thailand, July 2014.
. S. Songkhao and W. Teerapabkajorndet, "Network Bandwidtofnhanc
Communications for Multiple Flows of \AdeanoeeiBEELS5.4 Networks,"
Journal of Convergence Information Technology,-24V,8ume 2018p. 238
. T. Wattananavin and W. Teerpabkajorndet4 "Vafo ahthidiRESSions ove
PriorityRating IEEE 802.15.4 Networks," inngmesihg=(eotriesdice (EEC
pp. 5B26Kanchanaburi, Thailand, Dec 2013.
. Y. Chaichana and W. Teeraparbkajorndet, "Perform@tamnshaiysis of
Interface AODV 802BBE WSANsIhtetBational Conference on Elect
Enginagy/Electronics, Computer, Telecommunications and Information
CON), p#, Hua Hin, Thailand23dufe121
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Electrical Power and Energy Systems, valb44, 2013, pp. 561
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Computer and Communication Engineering Technology., Lecture Notes ir
vol. 362, pp.-1228, 2016.
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Signal Processing, vol. 63, i283,, 215221
W, OAfcl *OD, O0Og! * O Wayer\optimizatio® schem® WBi
ammncp _rgtcObgtcpgqgrwOdmpOpcjg_ °
Jourhaf Distributed Sensor Networks, vbs, 20104, pp. 1
.2, OPcbml bg* OB, O@sp_| n_lgafigr=*O
aml gsknrgml OmdOtgqgs _j Ogcl gmpOI cr
Circuits aysté&ns for Video Technology, vol. 24 [@d31220p42117
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Wheless Communications, vol. 12, nd93Qa, 013916
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Conference 2016,-pp3324016
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IEEE RegiGorif@érence 2013, 2015
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Networking and Mobile ComputingAQ4e N 1zh. 4
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6. A. Redondi, D. Buranapanichkit, M. Cesana, M. Tagliasacchi, and Y.
consumption of visual sensor networks:tbnpamtabtepatage based on sin
hop topologies, vol. 8354 1KBS, 2014.
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International Conference on Acoustics, Speech aRdoSagthhgssoéssing
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5@8, 2017.
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