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(Software Engineering)
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(Metrology)
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(Unknown Variables Estimation Methods and Applications)
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(Advanced Control Systems)
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(Automation Protocols)
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(Remote Sensing Technology)
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(Introduction to Computational Neuroscience)
fansandusdidosdu 3(3-0-6)
(Introduction to Radiation Detectors)
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(Selected Topic in Instrumentation and Control Engineering)
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(Advanced Digital Signal Processing)
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(Advanced Digital Communications)
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(Multiple-Input Multiple-Output Wireless Communications)
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(Mobile Communication Networks)
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(Antenna Theory and Design)
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(Ultra Wideband Impulse Radio Systems)
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(Digital Broadcasting)
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(Wireless Sensor Networks)
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(Optical Communications)
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(Advanced Digital Image Processing)
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(Selected Topic in Computer Engineering)
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(Thesis)
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030535100  33L08U35398 2(2-0-4)
(Research Methodology)
Jndsduneuy o ldd
Prerequisite  : None
ASAIUATITD NTTUIUNITIVY NITTIUTDLEUDLATINITINY NANNITEDNUUUNITNAGDY NS
Fafivfoya MelnTzinuidedinunmuasdeuinig Madeunenunside wedansiiaue
U NI THIUNTNAIIUITY
Topic selection, research procedures, research proposal writing, principle of experimental
designs, data collection, analysis for qualitative and quantitative research, research report
writing, presentation technique, and publication.
030535101  &uuun 1(1-0-2)
(Seminar)
ndsduneuy o ldd
Prerequisite : None

139901199 MAEITReAUaIvIMTEUIINAITT UNANMHIVINTG LeNa153vINTT waslauled uwaasy
Sosiaula unauslutussulazeAusesiuiu
Various topics in relation to the field of study from textbooks, articles in academic documents

and journals, and website with the summary, discussion and presentation in the class.
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030535110

030535111

030535112

3%'&?1«?{1Laeu%uqql,l,azmzmumszjm 3(3-0-6)
(Advanced Numerical Methods and Random Process)
deduneu ;L
Prerequisite  : None

Waadnavdmsvanuiuimnssuuasn1sUszand  aunslidadu ssuvaunsdadu Ny
Thsflmunzaumazn1suszaaalugie NIMBUNUSINAY N1IMUTIUSALaY aunI15ige
pywusansty Mugruanuiiasfuresiudsuuvduuvudaidewazhivoiies nnmesuuudy
VNReSHUUALYBNNTE NsrUIuNTdL gnldiniaevl n1sgidn

Numerical methods for engineering and applications, nonlinear equations, system of linear
equations, curve fitting and interpolation, numerical differentiation, numerical integration,
ordinary differential equation, basics of probability in both discrete and continuous random
variables, random vectors, Gaussian random vectors, random process, Markov chains,

convergence.

nsUszgndldauiangndutugs 3(3-0-6)
(Advanced Sensor Applications)
deduneu ¢ Ll
Prerequisite  : None

wannsnuLazNsUsTEnAlduveIiinaiudmiuanaIvnssy fnsadudmsuueud i
N33V MTURAAIMNTTUNTTULAZRINA N150BNLUUIATUSULAEA N Y QY1 MUBIRINTIVTULA
avUsunn Bnsdedendyaraiiminzaufuinsaduusartsann fegrelymiinauloway
wwInMskAlrveinisuszandldnuinsadu

Principles and applications of industrial sensors, robotic sensors, sensors for aerospace
industry, signal-conditioner design for each type of sensor, proper signal-communication for

each sensor, examples of interesting problems and solutions of sensor applications.

1INTINEN 3(3-0-6)
(Metrology)

deAuneu  : Ll

Prerequisite  : None

UNYLALRENLDIINTINGT ADRFERS izUUﬁmammgmmﬂa mmg’mmﬁﬂLLazﬂﬁﬂaUﬂé’UW
v9ams¥n vlavesmnuianan AnuamsalunisIasn nsUsediuainnaliutuey fuszney
qumﬁiﬁ%’ummmm NMITILNUNENTEDUTIBU

Introduction and definitions of Metrology, statistics, International System of Units (SI Units),
standard measurement and traceability, type of error, repeatability, evaluation of uncertainty,

modified coverage factors, calibration report.

Bnsuszduimnushivauawasnsunludssynd THnu 3(3-0-6)
(Unknown Variables Estimation Methods and Applications)
deduneu ¢ Ll
Prerequisite  : None

gasunnsrenling AauIUTaWeT WAAaTaMeT IFN1TUTHIINAIIINAMUAIANIIEER WIR
\AasnonsevAluedy fegrinsussgndlinuvesisusadiuardiudsitlinsiuan

Hidden Markov Model, Kalman filter, particle filter, expectation-maximization algorithm,
particle swarm optimization, examples of the applications of unknown variable estimation
methods.
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3zwmuqu%y’uqq 3(3-0-6)
(Advanced Control Systems)
deduneu o Ll
Prerequisite  : None

N1390NLUUITZUUAUANE M UTTUURRdULaz ssuUEloududy ssuumuAuvadssuuligadu
@RI TN INYDITTUU amwmuQﬂﬁLLasamWﬁ'ﬁmmlé’ mstUpunduaniug aussaushuuiunds n1s
muANBE Nz ANTIgaLUUN LA A Gy fegrsnsuszgndlluguiuusig

Controller design for linear and linearized systems, nonlinear control design, stability of
system, controllability and observability, state feedback, robust performance, Linear

Quadratic Optimal (LQO) control, examples of various application domains.

1Usnaealusyuudnludd 3(3-0-6)
(Automation Protocols)
dsdunew Ll
Prerequisite  : None

°Uwﬁwaﬂ‘d51‘1/1ﬂaaﬁi‘?’ﬂmmmuqué’m‘luﬁﬁiuﬁwmWiﬂ’mﬂuﬂszmumi nsdeusouresuas
wenYowmes Aeulnsamesuaselniia Wnledu Hadda wenda MeagamsUszenaldauusiaz
Tslvmealuszuudnludflugpaivnssy

Introduction to automation protocols in process automation, actuator-sensor interface (AS-
i), controller area network (CAN), foundation fieldbus, modbus, applications for each

automation-protocol in industry.

wialulagnisnsraduszezlng 3(3-0-6)
(Remote Sensing Technology)
deduneu ;L
Prerequisite  : None

Mé’ﬂmiﬁugmﬁummﬂﬂaﬁmim’aﬁlﬁﬁ’mzaﬂﬂa STUUNIITITUSTEE I naLUUN AT NILaZILU LA
7 navestuusIIMATEsensaTIRdusTeglng Jaymnsielumsasaduszerina nsUsgnAldnu
msmsaduszerlng ndnnisuaznsUszgndldiedesdensadusveslnaiidnidenions levinelslad
awnlnsfiwes Usssnananafiuiuass MIUTERNMNY Irlariuasey

Principles of remote sensing technology; passive and active remote sensing systems; effect of
the atmosphere on remote sensing method; problems in remote sensing measurement; remote
sensing applications; principles and applications of selected remote sensing instruments:

heterodyne spectrometer, ground-based data processing, mission planning, flisht campaign.

Uszavinendsuandeadu 3(3-0-6)
(Introduction to Computational Neuroscience)
dedunow ¢ Ll
Prerequisite  : None

wnfndfuduUszainendsdiun wwamehlvluduuszamivendaiuna nsdisia
Usgam n1snensialseain mieﬁwmei’ﬂaaqwaéﬂisammzL?Tamazﬁmﬂszmuﬂixam
wuudnaessyuulaswngUsyam n1siseusmenules nsseuluUinTaeuy

Major concepts in the field of computational neuroscience: common approaches in
computational neuroscience, neural encoding, neural decoding, modeling spiking neurons

and synapse, neuron network models, unsupervised learning, supervised learning.
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fansaduseidosdu 3(3-0-6)
(Introduction to Radiation Detectors)

deAuneu  : Ll

Prerequisite  : None
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uniAgfumaiad miunsinged Useifvessid Ustnvvesded msaanefuduned adfdn
fedasnszuiunsaaneiuiuned ‘vié’ﬂmmﬁmﬁumaqﬁamwé’u%’aﬁLLUU@'Nﬁ loopunvLUDS WS
sunesfuaurues lnnesilamesiniimes Sufimaduanivnes fnsedunuulednaian 1993
Suanndyaawaznisuszendldanuvesiinsaiuusaseiin

Introduction to techniques for measuring radiation, history of radiation, types of radiation,
radioactive decay, statistics of the decay process, basic principles of various radiation
detectors, ion chamber, proportional chamber, Geiger Miiller counters, scintillation counters,

solid-state sensors, signal conditioners and applications of each sensor type.

.:4' 9 Y a A A o
L30IARLANIZIAIUIAINTTULATDINDIAUATAIUAL 3(3-0-6)
(Selected Topic in Instrumentation and Control Engineering)
Adeduneu ;L
Prerequisite  : None
a & o v a v Y a A& ad a X | v « Y
QSZIWUQSE]UF’]QMW’J“UEWW’MUSL‘\] Mdefitay vsollumalulagmindulminiwuniesdioinuay
AIUANANNSAAG DN VB aRUMS BT WU AwlUAUTY 9
This course covers topics of interest, specialized areas or new state-of-art technology in
the field of instrumentation and control. The topics will be selected by the instructor or

specialist in this field.

miﬂismaé’fgfyma%ﬁa%ugjq 3(3-0-6)
(Advanced Digital Signal Processing)
Idsduneu ;o Ll
Prerequisite  : None

seuuwardananuudutig q Sane3suiifiussansnmansunIseeNLULIAINTOE U INILUY
IR wag FIR MsUszanaaansunazn1svinedady n1sussanadygyiufdvawuuangdnsiady
nsUTEInad Y IMATaLUUARR N13UsTINadyYIMAIAaRUUUTUMLY

Discrete-time signals and systems, efficient algorithms for filter design, IIR and FIR, spectral
estimations and linear prediction, multirate digital signal processing, two-dimensional digital

signal processing, adaptive digital signal processing.
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msﬁamiﬁiﬁaéﬁguqq 3(3-0-6)
(Advanced Digital Communications)
Fwdsdunen - ldl
Prerequisite  : None
wdnmseansuuuAdvia msdedeyarurosdyaanuuinéiiie segaduiidisfauuumsaa
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dunazlidudady nasimnuianaamdsaesiodenian fvnmesuuuamniezdumendgean
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Principle of digital communications, transmission over bandwidth-limited channels, Trellis
coded modulation, digital signaling over fading multipath channels, inter-symbol interference,
linear and nonlinear equalization, Least-Mean Square Error (LMSE) criterion, Maximum
Aposteriori Probability (MAP) detector, maximum-likelihood detector, Viterbi algorithm, spread
spectrum communications, multichannel and multicarrier system, OFDM technique, MIMO

technique.

ﬂ’ﬁa‘lamﬁigﬁ’lEJLLUUW&’]EJ@uV!MMmEJL@’]ﬁWM 3(3-0-6)
(Multiple-Input Multiple-Output Wireless Communications)
Adedunow  : Ll
Prerequisite  : None

wdnnsdea1snavia madanisdhfauunaneni ﬁsUULLUUSuwmLﬁﬂaLawﬁmeﬁﬂa (SISO) 13
Mamenvuwlsiufunavdnauiiens wuifeveslanesdd ssuunaisdunavateiondye
(MIMO) nsslogLanAdvialuudiadu Yasdayaia AWGN Yasdyny1aiaevig ANUesYesdayay1a
J¥UU MIMO F"l’NQJQ‘U@ﬂﬂjaﬂﬁmiy’lm‘Uaﬂﬂ’ﬁﬁaﬂWiLLUUMaWSf{ﬂ“fl) ATIATIERANTIOULVOINTIUSHA
wuvaglnl madhsranuueeianeusaaUglnduden

Principle of digital communications, multiple access techniques, single-input single-output
(SISO) systems, frequency-selective time-variant fading, diversity concepts, Multiple-Input
Multiple-Output (MIMO) systems, digital linear modulation, AWGN channel, fading channel,
channel capacity of MIMO systems, channel capacity for multiuser communications,

performance analysis of space-time encoding, orthogonal space-time block encoding.

\n3evnedeansindend 3(3-0-6)
(Mobile Communication Networks)
Adedunow ¢ lud
Prerequisite  : None

anUnenssuniedie aTetnewagan n3eviewengen Uslnaean1sidniis msdanisninens
iwsevel3ane danessudmsunsinassinteyalireidosuuususnsnsdeieyaieauasiuuusu
1389 AMAINYDINITUING miLﬂgauﬁuaxmﬁ:qﬁ%mm AsudunIg wialulaglsaredmsu
sruuiaietgduyana anudasadulunietnsdeansliae

Network architectures, cellular networks, Ad Hoc networks, access protocols, resource
allocation for wireless networks, rate adaptive and margin adaptive discrete bit loading
algorithms, quality of service, mobility and localization, routing, wireless technologies for

personal network, wireless network security.
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VO W HALNITORNKUUAEDINA 3(3-0-6)
(Antenna Theory and Design)
dsAuneu Ll
Prerequisite  : None

ﬂ?iimﬁ%ﬁﬁﬂﬁlaﬁﬂﬂﬂ wé’ﬂﬂ']sl,wiﬂéimamamﬂm mammmwmﬁuam AN8DINIFALUUNI
915156v09a1801NARUULEUAIR d1a1ndlalnanuutasainuiindne areeinidwuUAdy
N7 awmmmwﬂﬁuﬁummﬁ ANYDINIALUUUINLAT @18DINALUUTDY mammmwuazﬁauum
LL‘U‘ULﬂ‘u‘g ﬂ?iﬁﬂmi?%ﬁﬁ?&@?ﬂ?ﬁ wiallan1sinangeinia

Analysis of antenna, principle of antenna radiation, linear wire antennas, loop antennas,
arrays of wire antenna, broadband dipole antennas, travelling wave antennas, frequency
independent antennas, horn antennas, slot antennas, reflector and lens antennas, antenna

synthesis, antenna measurement techniques.

sruUingBuiadununineds 3(3-0-6)
(Ultra Wideband Impulse Radio Systems)

dedunew ¢ Ll

Prerequisite  : None

Torimunvosingduiaduauniieds (UWB-R) 11035 1uv0s UWB-IR 1nseai1eueaszuy UWB-IR
sURduEY UWB-IR nmsuaguan wadiannsuszanadaya1aues UWB-R Msvenegasnsdesiuvema
a189111A UWB-R n153auagn13viuudnandvesdyain nsaaideidaid \3suuundTlames
\n3esduanduius duuszanianduius snsvensnisdarnu mwmﬁyaummgﬂﬂﬁu WagnIs
Uszgnaldanussuy UWB-

IRRegulations of ultra wideband impulse radio (UWB-IR), standards of UWB-IR, structure of
UWB-IR system, UWB-IR transmitted waveform, modulation, signal processing techniques for
UWB-IR system, extension of Friis transmission formula, UWB-IR antenna, channel
measurement and modeling, path loss, matched filter receiver, correlation receiver,
correlation coefficient, transmission gain, waveform distortion, applications of UWB-IR system.

o

NINTENFYYIUATNA 3(3-0-6)
(Digital Broadcasting)
Aededuneu il
Prerequisite  : None
walulagn1snszanedyyIumda 1105gIUaINaTeIN1INILIBEEIMATNITUNIA NNV

A7)

o a

favia Msnsvanedesiaviassuuniafiuiu nsadnsiimissuuiavaniafiuau welulaglnsen]
AvvTAUUlaNa N1INTLABLALUAZNITUNTAMATIANIUAILTEN N15UBALER LUY OFDM, COFDM,
QAM 1nesgrunstudadyanaiale 3amsludlunisnseanedyayunina

Digital broadcasting technology, international standards of digital broadcasting, terrestrial
digital audio broadcasting, terrestrial digital television broadcasting, handheld digital TV
technology, satellite broadcasting, OFDM, COFDM, QAM modulation, compression of digital

video standards, modern techniques for digital broadcasting.
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seUemnTIIdulsany 3(3-0-6)
(Wireless Sensor Networks)
dsAuneu Ll
Prerequisite  : None

wIotnednmatuidesiu unanofudinsadu 1IM551Y IEEE 802.15.4 uag ZigBee N9
PONLUULATNITIANITIATEYILAINTIATU ToTNAVDILUNATANLAZINANY N1TAIUANLATOY LA
nsdadune mMsUsmnanaasaumasuiy anuvaensevedasiadisiugiu nadeulusunsy
dmudIng19du

Introduction to sensor networks, sensor platforms, IEEE 802.15.4 and ZigBee standards, sensor
network design and deployment, bandwidth and energy constraints, network control and routing,

collaborative information processing, infrastructure security, programming for sensor.

MsAeansauad 3(3-0-6)
(Optical Communications)
dedunow ¢ Ll
Prerequisite  : None

nguiinsdeasidesiu szuumsiioansiouas ndnnisvesedunasazdilotuag AUANYY
vosdulunas luan19nszaeusslas nMsaavaudya uLarfdneitu matdansasradulotuas
wissiilnuanuazfinTdues 19sietesduaziaSosudmiunsaasfiouas MsduUas s
Joudowaznisaluad mmimﬁ’umima@Lammmlfﬁ'uLLaﬂmﬂmqLLazLﬂ/lﬂﬁﬂmiﬁaaLwﬁﬂSﬁ A13
fafndnduvuutsnnuemadu lassieduletiuas SOH/SONET walulaslymivagfiamenisiam
geansdoansiiuaIotieidulethuas

Basic communication theory, optical communication systems, principles of light wave and
optical fiber, optical fiber characteristics, light propagation modes, attenuation and dispersion,
optical fiber fabrication techniques, light sources and photodetectors, transmitter and
receiver circuits for optical communications, coupling, connection and splicing, intensity
modulation-direct detection (IM-DD) and multiplexing techniques, wavelength division
multiplexing (WDM), optical fiber network, SDH/SONET, new technologies and developing

trends of optical communications.

Sosmanznisduimnssudeans 3(3-0-6)

(Selected Topic in Communication Engineering)

deAuneu  : Ll

Prerequisite  : None
domitegluarmaulamaiimnssulwihdeasmunisdnidenvestiaeu

Interested topics in the field of communication engineering selected by the instructor.
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030535171

030535172

AMnIsugONsLIS 3(3-0-6)
(Software Engineering)
deAuneu  : Ll
Prerequisite  : None

ndnnsimnssurenduasilotu Ainswaanudonts uasdefmuaveswensnag 301
poNUUUTINALTUUUARILAELULIBETRY N1snTIadeusensuLaifisuiumudesnisuasns
asvdeugerdwIsiisuiudemuun nsisgvimdeunnsesiaznisuilataunnseslugenduas
nMstesni1gsreniing indesdlevensinaiivislundmnssugenduag mInsvdeularmInyadey
oA NFIAUTUININULINALIS N15UIMNTINNITIATINITIONALIS

Introduction to software engineering principles, development of requirements and
software specifications, conventional and object-oriented software designs, verification of
software against requirements and software against specifications, error diagnosis and
debugging for software development, software maintenance, computer-aided software
engineering (CASE) tools, software testing and software verification, software matrices,

software project management.

msaamwugmsﬁaga%uqa 3(3-0-6)
(Advanced Database Design)
deRuneu ¢ Ll
Prerequisite  : None
JPUUNIINNTSEUUIWayaduiius nadan1saiugun1siaunseuiu fugs nagnsluns
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dududeyanazyiinuuiussuugudeyaduius Bnshdvitugs ssuugudeyauuuruuuas
wuunsgany luwmadeyawuulnil willeadeyavugiudeyavuinlug Auvasadewazainuniy
duivestoya

Relational database management systems, advanced concurrency control techniques,
query processing and optimization strategies for relational database systems, advanced
indexing methods, parallel and distributed database systems, next-generation data models,

data mining on large databases, data security and privacy.

aolpenssulassnureuiimeswarlusivaea 3(3-0-6)
(Computer Network Architectures and Protocols)
deduneu ;L
Prerequisite  : None

aondmenssuuazivsinaeavedaseienouiinnesidosdu WUUT1A09La B3N IUNIATFIY OS|
wazluslnaea TCP/IP nMsideusonisnienn msmu&umﬂ%aum wallaTafLoAwa unaLAn
#nd3s madendumisuaznismuaunsinavesteya sULuUlasEIveaATetne STULLREYRS
nsdeansieya MsmuAuAmNLAnNaIn NMsidhsa Tnsseviesiu msnszarsunaLnsunTieN
wazAdLIny mMadeudelasaiisunafingindgds anuvasndsveuniorisuazanuidudiuiives
wiev1e fegrnsldnussuuiaietienenfinned waziedosdiolnseiuneaifin

Introduction to the architectures and protocols of computer networks, OSI standard layer
model and TCP/IP protocol, physical interfaces and protocols, data link control, multi-access
techniques, packet switching, routing and flow control, network topology, data
communication subsystems, error control, coding, local area network, satellite packet
broadcasting and packet radio, interconnection of packet-switching networks, network

security and privacy, various examples of computer networks and packet analysis tools.



030535173

030535174

030535175

030535176

N13ENLUUTEUVANRINaRafIkazn1sUsENAlgY 3(3-0-6)
(Embedded System Design and its Applications)
deduneu ;L
Prerequisite  : None

svuvanenalsibesdiu nsivaunsruauenailsiadaglulasnoulnsaaed anwddmu
lulasnerlnsaiaes Jadeasdmiumsidonsiordetisgunsal msmuaugunsaiuaznalauinisms
Tadamig MsWeullsunsudmiuseuu ausnatled n1slumalusunsunig UML ssuuddanis
NUnaT Fog19N1990NKUY N384 miLLﬁl‘U“ﬁ@UﬂWfaﬂ‘Uaﬂi%UULLﬁzmiUizﬁmﬁﬂ‘a’mu

Introduction to embedded systems, embedded system development on microcontroller, C
language for microcontroller, communication buses for devices network, device drivers and interrupt
service mechanism, programming for embedded systems, UML program modeling, real-time
operating system, design examples, simulation, debugging and application of embedded system.

a &

nszuuiAllyyUseavg 3(3-0-6)
(Paradigms of Artificial Intelligence)
dedunew ¢ Ll
Prerequisite  : None

ynquiuazndnmadesiurestyyussivg ssuudidomauuugiung ssuufdsmguuuiled
szuuidmguuusy Tassieuszamiiion msdmnadiiannms ssuuseaieslaeldvaia
WA IMINTINANS

Introduction to theory and principles of Artificial intelligence, rule-based expert systems,
fuzzy expert systems, frame-based expert systems, artificial neural networks, evolutionary

computation, hybrid intelligent systems and knowledge engineering.

miﬂizmamamwﬁ%ﬁasﬂguqq 3(3-0-6)
(Advanced Digital Image Processing)
Adeduneu L
Prerequisite  : None

wedauazndnmatugevesmsUszsnananmluuuuing 4 ndn fadtlegiu nisdusanin ns
wlakazduunngulunm medanisunuiazeiuredeyanin nsandning nmsiaundanesiulunis
Uszsnananmlngldinesiiommonsduag

Advanced techniques and principles for digital image processing, wavelet, multi-resolution
image processing, image compression, image segmentation, image representation and description,

object recognition, implementation of digital image processing algorithms using software tool.

Sesdmamgmadnuimnssunaufiomes 3(3-0-6)
(Selected Topic in Computer Engineering)
dedunew ¢ Ll
Prerequisite  : None
Fdethiadlauasitefmuruimsiauivdluimnssuneuiiamnes
The course covers topics of interest, specialized areas, and new developments in software

engineering.



030535503

Anendnus 12

(Thesis)
deAuneu  : Ll
Prerequisite  : None

SnAnudesiineninusmelimuuzihvesenansdiivinunildfunsusstdasTudiedingde
thinwidesUfiRnmunguasieteiuiidmunlasmeivuazdadininedoenanssain

Students are required to conduct a dissertation under supervision of advisors appointed
by Graduate School. Rules and regulations for undertaking dissertation set by students’

department and Graduate School must be observed strictly.



