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Jndsduneuy o ldd
Prerequisite  : None
ASAIMUATITD NTTUIUNITIVY NITTBUTDLAUDLATINITIVY WANNITEDNLUUNITNAADL NS
Fafivfoya Melnszinuidedinunmuandeuinig Madeunenunside wadansiiaue
U NI THIUNTNAIUITY
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

159991199 MAwITesiUaIvIMTouIINAITT UNANMLIVINTT Lena153v1In1T wastavled waasy
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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030535112

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

Waainardmsunuandmnssuiasnisussynd aunshigady ssuvaunsdadu n1smdu
Thsflmunzauazn1suszaaalugag N13MBUNUSIFIANAY N1IMUTHUSAINaY aunI9iTe
ouiudandny  fuguenudnasfuresudsuuuduuuudeonaslideidos nnmesuuudy
VNResHULALYBNNTd 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

waNMIIINULaENIUsTENAldNUYIiInTITudniuana NIy Mnsaadudmsuueud i
N5I33UEMTURAAIMNTTUNTTULAZRINA N1TDBNLUUNITUSULASENINF YY1 MUBIRINTIVTULA
avUszinm IinsredendyauiivnsautufinsaduudasUssian dregralymiviaulouay
wwInMskAlaveinisuszandldnuingadu

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

UntuastieUueuwnnTIneg) aifmans sTuuntieasgIuEIng Lasgumsinkasnisaaunduls
vam3in wfinvesauiiana1n Anuamsalunsing) nsssduannulivdueu dusznou
muauitlsisumsudly Msnenumansasuiioy

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

gawvuininenluwa Amauuamed mAAaames IBNTUTTINAIIINAUAIANIIEER WIR
\AasnonoavAluedy 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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(Advanced Control Systems)
deduneu o Ll
Prerequisite  : None

N1390NLUUTEUUAMUANEMSUTE LU LA ULAE SEUUIaliowBady ssuuauanvasseuuligadu
@RI INYDITLUU amwmuqulﬁuazamwﬁ’dLﬂmifﬁ nsUpunduanIuy ausIauLLUULTNLTS NS
muANBE INEANTIgaLUUN LA A Gy fegrsnsuszgndlfluguiuusig

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

Uwﬁwaﬂﬂﬂmaaﬁi‘ﬂumumuﬂmé'miuﬁmuﬁmmimuﬂm%mumi nsideusawuesias
wepyewes Aoulvsaaesweseliniiia Wty Tasva weata MogansUszendldanuusag
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’ﬂmiﬁuﬁ’]maﬂmﬂiﬂagmsmw%’uszaﬂﬂa SEUUNIATIAIUSTOE lnaLuUNaTuaz L uULeA
finl naestuussoMATienisnmaduszering Jymnsirlunasmadussering msUssgndldo
msmsaduszerlng ndnnisuazmsUssgndldiadesdenmiaduszeglnafidndoniamsy levelslad
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, gsround-based data processing, mission planning, flisht campaign.

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

wnAndfdulssamine i wuamehlvluduuszaminendaiun nsdisia
U32aM N1300ATHaUTEEm ﬂﬁﬁ%ﬁ\‘1LL“U‘UﬁﬁaENL%aéﬂizﬁﬂwﬂizlﬁadLLazﬁmUi%ﬁ’m‘dizﬁ’m
wuudnaessyuulasngUsyam nsiseusmenuled N1syuLUUinTaeu

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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Fnsreduddidesdu 3(3-0-6)
(Introduction to Radiation Detectors)
Jndeduney - 1add
Prerequisite  : None

uniAgfumadedmiunsinded Useiivesid Ussianuesdsd nsaanetudunsed  adfdn
fedasnszuiunsaaeiuiuned ué’ﬂmﬁﬁaaé’umaqé’amaﬁu%’a&tmwha6"] loppunvIUDS WS
aunestuuauued lninesilamesianines Fuialatunives Mesedusuulednann 2993
YSuanndyaauaznisussendldanuvesiinmaiuusaseiia

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 Miller counters, scintillation counters,

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

Besdmamzmeinimnsnnedosdeiauazaiuny 3(3-0-6)
(Selected Topic in Instrumentation and Control Engineering)
Adeduneu ;L
Prerequisite  : None

Aiinseunquindediunauls shdofiey viadumaluladfiietulvamsdiiueiesiiotauas
AuuALNsAndenveaeunieltiunnuiiesludiy 4

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

sruunarduanuuduT q SaneTsuiifiusEanEnnd M UNITERNUUUINRINTRIF Y IALUY
IR wag FIR MsUsvanuaansuwazn1siniuedady n1sussuiadygyiaadviawuunaiesnsidy
nsUTEINad Y IMATALUUERR N1TUsEINadyYIMAIaLUUUTUMLY

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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(Advanced Digital Communications)
Fwdsdunen - ldl
Prerequisite  : None
wdnnsAeansuUUAITA nMsdedoyarurosdyaauuuindinde segaduiidsfauuumsaa
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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’li%ﬁ]ﬁ’]ﬂ%ﬁ’lSLLUU%aﬂﬁlauwmﬂa’lﬁlL@’]ﬁwm 3(3-0-6)
(Multiple-Input Multiple-Output Wireless Communications)
Adedunow  : Ll
Prerequisite  : None

wdnnnsdeansiava madansdidauuanenig Sx“lJULLU‘lJaumeaIEJ’JLE]’]GMG]L?]IEJ’J (SISO) N3
MansuuuwUsiufunatwdaauiians wifeveslaeddd suuvatsdunavateiendye
(MIMO) n15uBQanRITALUULTIEY Yosdayay1od AWGN Yoedtyay1ad1eme ANYUesasdyny1a
J¥UU MIMO ﬂ’amﬁgﬁuad‘dadé’mm’lm‘uaﬂmi’ﬁiamil,wuwmwﬂ‘?’f NTIATIEARANTTOULVOINTIUSHA
wuvaglnl madhsianuuseaneusaaUglnduden

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.

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

anUnenssunievie aTenwagan wn3eviguengen lUslnasanisidnfis msdanisninens
iwsevnelians Sane3Budmiunsinassindeyalidedouuuiudnsnisdaeyatesuasiuuusu
1384 AMAINYDINITUING mil,ﬂg@uﬁl,l,azﬂﬁi%qﬁ’]LLWJ& a1 wialulaglfaedmsu
sruuiaietwduyana 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

ﬂﬂi’iLﬂi’]Zﬁﬂ’]EJa'lﬂ’]ﬂ ﬁﬁﬂﬂﬂiLLBjﬂgu%aﬂﬂﬁaaﬁﬂﬁﬂ mammmwmﬁua’m AN8DINALUUNI
915156909@1801N 1AL ULLELAIR d181n1abalnaluuYI9ANANI1e @180INIARUUAGY
N9 mammmwhjs‘fuﬁ’ummﬁ ANYDINALUUUINLAT @18DINALUUTD msmmmwuazﬁauuag
LL‘U‘ULﬁ‘u‘g ﬂ?iﬁﬂmi?%ﬁﬁ?&@?ﬂ?ﬂ Wwallan1sinangeInia

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

fTormuavesingduiaduauniiebs (UWBHR) 1msgiuves UWB-R Tassainsvesszuy UWB-IR
sUAAUAT UWB-IR nmswegian iadlan1suszanadnyainmes UWB-R n13ue18gasnisassiuesia
a1881m1A UWB-IR - msinuaznsvitiuuinaestesdyaia nsaadeidadn i3S uLLndRawmes
in3osfuanduiud duuszansanduiud dnsrverenisdiniy m’lmﬁyaummgﬂﬂﬁu WaENIS
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
wialuladn1snszaedygIufdna 119551UaI1NaY89N13NTEBLFEAZNITUNTNININTAAUR

Al

e msnsvaredesiavaszuunafiuAn nsadnsimissuuisvaniafiuay neluladlnsiamia
avuiletio N1INTLLFLIUALNITUNIANATAKIUANILTIBY N1TUBALEA WUU OFDM, COFDM,
QAM 1N stusadyaaiale 3amsludlunisnszanedyayunina

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

ww3etnefnsatuidesdiy unanesusasiady M55 [EEE  802.15.4 U@y ZigBee N3
PONLUULAYNITIANTITIATEYILAINTIATU ToTMAVBILUUATIANLAZNAIIY N1TAIUANLATOU LA
nsdadune nsussmanaasaumasiuiy mnuvaenssvedasiadisiugiu nadeulusunsy
dmsudIngT19du

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

nqufinisdoansdesiu szuunmsdeansfouas nénmsvesnduuasuandulotuas audnuue
vosdulutnas Twan1snszaeuslas nsaanaudygialazfamestu watanisasradulodinas
wissrilnuauasiansaduuas 2msieiesduaiaiossudmiunsdeasiouas msfuuas ns
Foudowaznisaluad mmsm%’umiuaqLammﬂmﬁmLLadmﬂmﬂLLazLwﬂﬁﬂmiﬁaamﬁﬂﬂé A3
fafndnduvuutsauenadu tasstneduletiuas SOH/SONET wmaluladlvuasfirmianisiamn
geansdoansiiuaIotieiduletuas

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

ninnsimnssurensuasidostu Ainswaunaudesnts uasdefmuaveswenduas 3301
E]@ﬂLLUU‘lJ@WﬁLL’J%LLUU%’QLaMLLazLLUUL‘iQ’?ﬁ]q N139 51980 ULDNALITTIBUAUAIILABINITHAZ AT
asvdeugendsiisuiudemuun nMsllngimdeunnsesiaznisuilateunnseslugenduas
nMstesni1garendingf indesflevensduaiivislundmnssugeniuag mInmadeulaymingadey
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)
dedunow ¢ Ll
Prerequisite  : None

53‘U°UﬂWﬁﬂmissuug’mﬁaaﬂaﬁuﬁuﬁ L‘vmﬁﬂmimuQumiﬁ’muw%uﬁu %ugﬁ ﬂa&mﬁﬂLUﬂ’]ﬁ
dududeyanasrinuiudussuugudeyaduius Bnshdvitugs ssuugudoyauuuruuuas
wuunsgany luwadeyauuulnil wilesfeyavugiudeyavuinlug Anuvasadowazaiiuiy
duivesioya

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

aondmenssuwarivsinaoavedasaieneufinmesidosdu WUUIIADLAEDIMIUNIATFIY OS|
warluslvaea TCP/P  nnsidensenianienin m*smuqm’m%awia wadadaflonwd wWwaLdm
#nd3s msidenidumataznisaiuqumsinavesdoya sunuulasiaieadelns suugesves
nsdeansteya MsmusuANLRaNaIn nsiisvia Tassdeviosiiu MsnszaeunaLinHuA1TiEN
LazAduIny Madeudelasaiisunafingindds auasnssveuniorisuazanuiudiuiives
wiet1e degrnsldnussuuiaietienenfinned waziadosiolnseiuneifin

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.
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N13ENLUUTEUVANRINaRafIkazn1sUsENAlgY 3(3-0-6)
(Embedded System Design and its Applications)
deduneu ;L
Prerequisite  : None
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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.
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nszuuiAllyyUseavg 3(3-0-6)
(Paradigms of Artificial Intelligence)
dedunew ¢ Ll
Prerequisite  : None
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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)
dedunow ¢ Ll
Prerequisite  : None
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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
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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.
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