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Course Descriptions in

Master of Engineering in Electrical and Computer Engineering

090245001 521U8URSILLTIRAEIMNTIY 3(3-0-6)
(Industrial Research Methodology)
FrdsAuneu: il
Prerequisite: None
seiluuidednsunisuseendlugnaimnssy n1silgulasnsuiaue
MANALA NTNUNIUITIAUNTTU LLuzﬁﬂLﬁawwLﬁaaéfuﬁ'mﬁ’uﬁm%ﬁ’mw%aau
anSUns dunuImamaie
Research methodology for industrial application; technical writing

and presentation; Literature reviews; Introduction to patent; technical

seminar.

090245005  dunurluanvnddnssulniuazaeuiames 3(3-0-6)

(Seminar in Electrical and Computer Engineering)
FdsAuneu: il
Prerequisite: None

nsduuuilundeidenimnssuliin nsauuia Asuimes Lag
Iassveliinganios

Seminar on research topics in Electrical and Power Engineering,
Communication Engineering, Computer Engineering and Smart Grid

Engineering.

090245099  Hnyauaasmngsal 4
(Industrial Internship)
Fwdadunaw: Ll
Prerequisite: None
dymimnssululssnugeaivnssy nsinmsinuludundes

9PEMNTTH eUaTUNSUSURNULAEHATNS
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Engineering industrial problems; industrial work environment; report
about work and and outcomes.
Inetinus 12

(Master Thesis)

JdeAuneu: Ll

Prerequisite: None
mseluhdeiivaulsluaedmnssuliihuasnoufinnes

Research on an interesting topic in Electrical and Computer Engineering.

Neinus

(Master Thesis)

JdeAuneu: Ll

Prerequisite: None
miseluiitefivhaulaluanvdmnssuliiuazaeufunes

Research on an interesting topic in Electrical and Computer Engineering.

aAnsinus
Master Project
FvTeRunau: bl

Prerequisite: None

Y a

nsfnwinazundgluiidenuraulaluarvnimnssuldinasg
ADLNILADT
Investigate and problem solving on an interesting topic in Electrical and

Computer Engineering.

ngufYIEsiaznsidisiadaya

(Information Theory and Source Coding)

FnUsAunou: IneANUALYUTRINENgNS

Prerequisite: Curriculum Permission
v I~ 1 ¥ o = ¥ CY S ¥ o o
Poyailuruwuulinnudneulnsinsiinsiaeulnsluavdedninues

aussauzdeyaseailesuuuiianuiinisaroulnddygyraideanisiinsia

3(3-0-6)
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LL‘U‘U@‘V\Iw\laLiuL%aaLLazmiﬁwmaLLUULﬁ'?mLé’umwﬁmsﬁmﬁaummé’mw
WINTFIUNTN TV YR I0ULEES

Discrete  memoryless sources; entropy; entropy coding and
performance limits; continuous sources with memory; speech
quantization; differential encoding and linear prediction; rate distortion

theory; standards of speech coding.

090245122 Tasstredeansinsdniiindoud] 3(3-0-6)
(Mobile Radio Networks)
Fdsduneu: InennuiureuTaImiangns
Prerequisite: Curriculum Permission
wuziilasainenisdeaisindouiinaziimuinis ssuulwagans
andnenssuresssuukasIImuIN159InsEUU GSM 1Ue seuu 5G laeitiu
m'mLLmﬂthaﬁ%ﬁluﬂ’liﬁmuﬂ?{umm?ii"mﬁusum;ﬁ%’mu an1Unenssy
1A59918 nann1slun1T0nuUy wazimalulagndnvesszuulasening
WCDMA/UMTSLAS3918 4G/5G wagimalulagndn wuzidunaluladgdinsu
lasenglugasialy wu ssuuingmmuamesenduls lassgingaaniiiv
wazlasstnenfmuunnssfiihanuegseiu lasshensdeansliaoszuy
WLANs #il4annsgu IEEE 802.11 fugiuvasssuutu PHY masaauntsidnds
douardymlunisdiduns LLu%ﬁ’liJ'lGlig’lu/%UUim%JUﬂ’l'i?iﬁ]ﬁ’]iizﬂzgu
WU Bluetooth (802.15.1), ZigBee (802.15.4) 1Judu n1sldarulasavie
Wuwesliaeuaznsusnsdnnisiaseng
Introduction of mobile radio networks and historical review; the
cellular systems; system architecture and evolution from GSM system
towards 5G system emphasising on different multiple access methods;
WCDMA/UMTS network architecture; system design choices and
principles behind; 4G and 5G network and core technology; introduction
to technologies for the next generation networks such as Software
Defined Radio (SDR), Cognitive Radio network, and Heterogeneous
Networks (HetNets); WLANs based on the IEEE 802.11 standard; basic
aspects of the physical layer as well as the medium access and

operational issues; introduction to standards/systems supporting the
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short range communications such as Bluetooth (802.15.1), ZigBee
(802.15.4), etc; wireless sensor network: applications and network

management.

AAINTINANLDINA
(Antenna Engineering)
FUsduneu: IneANuiuYe U mMANgNS
Prerequisite: Curriculum Permission

ALY NITIELADIVDIAILDINIA NITIATIZRANYDINALUUANGY Leln
A0INALUUIEUAIN @181 ALULTRTn MazvisuaseiniaLuululasa
A3ULaYANEEINIALUUTINAUEN T WinAnSaINITaNSsEa8e1NIA SEUY
a1801NAkAINALANITIA

Antenna types and parameters; antenna analysis: wire antennas,
aperture antennas, reflectors, microstrip antennas and broadband
antennas; concept of antenna arrays; antenna systems and

measurement techniques.

\n3nsfiouazAiniseanuuuiioad
(DSP Design Methodologies and Tools)
FUsAunaw: IneANUuY UTRIENENS
Prerequisite: Curriculum Permission
LL‘ux‘ﬁhmsﬂizmaé’ﬁgﬁmmﬁ%maaLLazﬁ’mismaﬁagiyﬂmmmmﬁﬂumi
99NLUUDIA VHDL, C/C++ way Matlab tmaluladiildad1eenii ASICs,
FPGAs wagsUseuladyi1un1500nwuUsEauaIe1fin1sasasiauasnis
dupsizieniauag
Introduction to digital signal processing and processors; design
languages: VHDL, C/C++, and Matlab; implementation technologies;
ASICs, FPGAs, and processors; high level design: code generation and

hardware synthesis.

3(3-0-6)

3(3-0-6)
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msdeansdeuszan 3(3-0-6)
(Multimedia Communications)

FUsduneu: IneANUIuTeUTImANgRNS
Prerequisite: Curriculum Permission

o

yipvesdyannefigunwinlenasdygandenismeulnduaznis

€

L15RAN1T0USANTANULAE NSRRI TAT 19 aT N1 TAILATIEA

AR UTEANNINTEIU JPEG, MPEG-xX, H.26x Wag DVD

2"

Signal types: images, video and audio; quantization and coding;
compression; transmission and signal modeling; composition and
synthesis of multimedia signals; JPEG, MPEG-xx, H.26x and DVD

standards.

danlnenssuiueatedle 3(3-0-6)
(VLSI Architecture)
FUsdunou: IneAnuiureuvImangns
Prerequisite: Curriculum Permission

2935 lvg (VLS) ngueuhuasng)retisy ﬁugmmama% CMOS
MM3BONLULIAIAIROATIE CMOS afinsudaimesuuu MOS wazmaflAnis
PONLUUINAT  CMOS ﬁu}jm ﬂﬂi%’]ﬂ"]‘ﬁlLﬂﬂuﬂzamﬁ’c‘jﬂiumiaaﬂLL‘U‘U’NR]?
weilansudtuaynnsasng

Introduction to very large scale integrated circuits (VLSI); Moore’s
law and Joy’ s law; basics of CMOS and digital CMOS design; MOS
transistors; CMOS circuit techniques; basics of optimization for circuit

design; mapping and implementation techniques.

N1s8BNUUUSANeATuYBaLATaFUTEUUATADS 3(3-0-6)
(Algorithm Design of Digital Receivers)
FUsAunaw: IneANULY UTRIENENS
Prerequisite: Curriculum Permission

nseenuuUianesfudmiuiaiesiuiinea nisuegiadu LUUSIA
\A3esiudifiinea ndnnnsinTesiuATneanisduALUULIUAINRH Y

o A

LA3DISULUY ML dusumisndimesd miuitndenesdey g auuunsi n15a3ng
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nasRuNITIIY s A ued anduszuumuiauly MLSanasSAuLUY

[ Ag7)

me

o o 1%

AdneadmiunsfnauimsiainisuTuimnesaimenisussanaailugie
nsUsudRsIAmsaznsNegiatu nmsididemanuinisussam
ArPUd N193A5189UsEANTN NV UN Tl T dygInl WUUTIaes
Foedyrufianiviie wiessudyyraiivuizand miudesdyy i
WagLuawLm

Algorithm design of digital receivers; modulation; general digital
transceiver mode; digital receiver principles; bandpass sampling
Optimum ML receiver for constant synchronization parameters;
systematic synthesis of synchronization algorithms based on the ML
criteria; digital algorithm for timing recovery; timing adjustment by
interpolation; rate adaptation and modulation; phase synchronization.

Frequency estimation; synchronizer performance analysis; fading

channel models; optimum receiver for time varying channels.

090245129 AneIN13IRaay 3(3-0-6)
(Cryptography)
FUsdunou: InennuiureuTaImiangns
Prerequisite: Curriculum Permission
"3‘1/]EJ’]ﬂ’lSiﬁaﬁlULLUUG%LﬁﬁJQfQLLﬁ]ﬁULLUUﬂ@Jyﬁﬂj wazloulnsUimiAuduuy
vdoneg13saatsy Jgnin1senesdamgudian nsidisiadunuungue
515U STUUAUTULUUAIN DA
Classical cryptography; entropy and perfect secrecy; fast block
ciphers; number theoretic reference problems; public-key encryption;

digital signature schemes.

090245130 am{]ﬂanﬁmaﬁzuuLLazwﬂqaﬂszmawa%aqqﬂnimﬁwiﬁwﬁmﬁauﬁ 3(3-0-6)
(System and Processor Architectures for Mobile Devices)
FTsAuneu: IneANUALTOUTeINENgNS
Prerequisite: Curriculum Permission
ANuFBan1TNTUsEananalugunsaideaisindoud wdnn1svednis

doanslianendangu weluladddneu anUnenssuntisUssaiananugiu
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mMsfinnIIUsEInana waynsUsInanaguuulumieUszinanae
Uszananafifiyaddananzasiuaulszend ASIP fanunsauiuiuasueile
a01UnuNITNVDITTUVUUTNILUURA8UR8UTELIEaNE N159DALUY MPSoC
Processing requirements in mobile devices; flexible radio concepts;
silicon technology issues; fundamental processor architectures;
execution speed-up and parallelism in processors; application specific
instruction set processors (ASIPs); reconfigurable ASIPs (rASIP); Multi-

processor systems-on-chip (MPSoC) architectures; MPSoC design.

NOBYN1IATITUNALNITUTZEY
(Estimation and Detection Theory)
FTsAunaw: IneANUUT UTeINENENS
Prerequisite: Curriculum Permission
ﬁugmﬁuawqwﬁmim%ﬁuLLazmiﬂ‘ixLﬁum‘iﬁﬂﬁﬂmmuluuﬁmﬁ
mié’aLﬂmwm%y’qLa&J'JLLawmaﬂ%gwqwﬁmiéfm?m%LLUUwammi‘dszmm
WUU ML UazwuUU MAP nsdsdaaauruuutesdayaadiliuusiuna
Tnssasandasudmiudaa PAM
Fundamentals of estimation and detection theory; binary decisions:
single and multiple observations; composite decision theory; ML and
MAP estimations; passband transmission over time invariant channels;

receiver structure for PAM signals.

UgymiiAwanv13aInssulnsanun Ay

(Special Problems in Communication Engineering)

FUsduneu: IneAnuiureuTImiangns

Prerequisite: Curriculum Permission
msuitymduimnssulnsauuianildsuneumng  n1siFeuEIg

HnuAtynass (Problem-Based Learning) A19918UANUAURTNUDINTS

WAt ManumulasUSUTienansiey mssuilsrauiuainenased

U3nw uviaeninfneiaudue) NMsleuseudamaie

3(3-0-6)

3(3-0-6)
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Problem solving for topics in the field of communications
engineering; problem- based learning concept; progress presentation;
review and checking of project status; application of suggestions and
comments from supervising lecturers and classmates; writing of

technical report.

YanduIsuazlasevieIngaaniiin
(Software-Defined Radio and Cognitive Radio Network)
FUsduneu: IneANuiuYe U mMANgNS
Prerequisite: Curriculum Permission

nsldanasuuarn)Uetady seuUIngivuamesensiuIs N15nTI93y
annfu Tassneingaenddivuazaniinenssu naluladnisdrfsndy
aruduuulaunfinuazduneuds an1dnenssuluslameaingaenilyiv
lasevrgaendinn winsgrudmsuingaenidnn n1sinwiaudasnde
lasangIngAaniiiin

Spectrum usage and regulation; software-defined radios; spectrum
sensing; cognitive radio network and architectures; dynamic spectrum
access technologies and algorithms; cognitive radio protocol
architectures; cognitive networking; standard for cognitive radios;

cognitive radio network security.

wtoNtALNIIAIUIAINIsUINSANUIAL
(Advanced Topics in Communication Engineering)
FUsdunou: IneAnuiureuTaImiangns
Prerequisite: Curriculum Permission
ﬁa%’aﬂLmsfluf‘;mﬂiiuimﬂuu’mmzuqa wdefidadenfiavlunisieans
¥ane Tasasnemsdoans weluladwseuiieusadunruiing viewmealulad
Talasian
Advanced topics in Communications; selected topics in wireless
communications networking;; RF frontend technology; microwave

technology.

3(3-0-6)

3(3-0-6)
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090245135 ngufauuwimaninduienisldusuesssaades 3(3-0-6)
(Electromagnetic Field Theory for Smart Sensing Applications)
FUsduneu: IneANuiue U mMANgnS
Prerequisite: Curriculum Permission
nsUszgnalinguiaumudmdnlndi ionisldnusuweisaaies
Tunsgaannnssuuarnsunmes aunisvesuundiia aumiituiung nns

1
o w A

LWINIEINY @mé’ﬂwmsmﬂ‘masuaamaamumamauszmu N1SUIANRDUVDY
JaymeevdmSuauuesueindfivuiunan

Applications of electromagnetic field theory for smart industrial and
medical sensing; Maxwell’s equations; time-dependent fields: plane
wave propagation, characteristics, and power flow; solution of boundary-

value problems for time-harmonic fields.

090245136 n1sRRNLULINRTLAzaUnsallulasiv 3(3-0-6)

(Microwave Component and Circuit Design)
FUsdunou: IneAnuiureuvaImiangns
Prerequisite: Curriculum Permission

nguiaususindnliin  vquilasene  msiansangUuuuinlves
1As9918 Wsdiwesied nsnsinavesdygial WHUAWEs ASeRnLUY
WATTLUI  FINTOsdyIal ALUIAI8%U MAdilass Tasenenisuund
gunsaldidnvsetindlugiululasiaviszian BJT, MESFET, HEMT 013
aaﬂmewsﬁumaﬁﬁé{’iyﬁymwmwﬁ"w N1799NUUUIATVYIUAISINANNIT
ﬁyugm msaaauwm‘%"aa%’udaﬁaﬁym

Electromagnetic field theory; network theory generalization; S-
parameters; signal flow graph; smith chart; design of planar circuits;
filters; dividers; couplers; matching networks; microwave electronic
devices including diodes: BJTs, MESFETs, and HEMTs; low noise amplifier

design; power amplifier design; transmitter design; receiver design.

090245137 TUslareanisaadns 3(3-0-6)
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090245138

10 of

(Communication Protocols)
FUsduneu: lngAnuiureuTemangns
Prerequisite: Curriculum Permission
LLU'ﬁﬂﬁugﬂu%aﬂﬂqiéaﬁﬁﬂﬂ'iﬂﬂJU’]ﬂuLL@%Lﬂ%BﬂqﬂﬂaﬂJﬁiLmag %Uﬂﬁ
audmsulassasiunietie Wlllagvesasetistazannsgiu dumasiie
warmsdonsanIodne LLmﬁmﬁugmLLazmiaaﬂLLUUIUSImﬂaaﬂﬂﬁﬁaaﬁ
wptnefiufiusysviosiu sukuuwernsduiiuuvesyalusinaoa TCP/IP
FBsdnnsdeyaiiianain msfimuadunisnsideslouas IP ndnns
v9uves TCP waz UDP MSAIUANAINLLEDATDY TCP TUslnnoatuuendin
U FaNARISINNUALATEUY
Fundamental concept of telecommunications and computer
networks; layers composing the networking framework; network
topology and standards; Internet and connecting networks; basic
concepts and design aspect of communication protocols; Local Area
Network (LAN); model and operations of the TCP/IP protocol suit error
handling methods; routing algorithms and IP; working principle of TCP
and UDP; TCP congestion control; application layer protocols; Software

Defined Networking (SDN).

sruudeansifansuuudning 3(3-0-6)
(Broadband Wireless Communication Systems)
FdsAunaw: IneANUuYe UTeIENgNS

LLuzﬁwgimi?iamﬂ%awﬁ?maa wuuassesdyyauuulisedios
wdnnsvoamadiansTaRmEndane AT ann NsunuAENises N3
FoaswuunAaNEAduNY saNsEUUdswalla FFT dyananfuminuuy
JueeNanvetIa kY ANNAN TS sy amIaaEAYE N3
Uszanaatesdaamsinsizianuiiasdulunsdndudnianain
Fregsszuuiildivailn OFDM wdnnisessyuudedas COMA wuusiaes
Yosdyanaluszuudoans COMA lassadiaa3osiu msinsisednsam

Y944ATBITUTTUU CDMA szuudaansinsAnyiiadeuiyai 5
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Introduction to digital communications; discrete channel models;
principles of orthogonal frequency division multiplexing OFDM; fourier
representation; multicarrier transmission; implementation by fast Fourier
transform (FFT); cyclic prefix; timing and frequency offset timing and
frequency synchronization; channel estimation; probability of error
analysis; OFDM systems examples; principles of code division multiple
access (CDMA); CDMA transmission channel models; receiver structures;
performance analysis of CDMA receivers; 5th generation mobile

communication systems.

wmaluladisnsidosdu
(Introduction to Radar Technology)
FndsRunou: IneANUALYOUTRINENGNT
Prerequisite: Curriculum Permission

AuNELIANS MIuNINIELLaYMIALTBUAAY NMARAYINTANSYRLTNY
Wy nsesadudyeu agenialuszuusans AAUATTOUSUNIU N3
Usgananadye1ousnng miammuijﬁlq ’Nﬁ]smmﬁqﬂuwumﬁmﬁ

Radar Equation; wave propagation and reflection; radar cross section
of a target; signal detection; antennas for radar systems; clutter; radar

signal processing; radar tracking; high frequency circuits in radar systems

Anutatialdvasszuulni

(Power System Reliability)

ArvsRunau: 13l

Prerequisite: None
Mé’ﬂmiLﬁaﬂéfwawqwﬁmmmwLﬁ’flw,l,azmmﬁaﬁalﬁ MsUsziiu

anudedeldvessruuidwdnlnih  nsUssiiuididisesnsUfinng

nsUsziiumudedolfvenssuunanuazsruuaeds iy nnsusziiu

audedeldvasszuusming LLazmiUizLﬁugaﬂ'wmmmL%aﬁaléf
Basic probability theory and reliability concepts; generating capacity

reliability evaluation; operating reserve assessment; composite system

3(3-0-6)

3(3-0-6)
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090245223

090245224

090245226

Course Description of M.Eng. in ECE

reliability evaluation; substation reliability evaluation; distribution

system reliability assessment; reliability worth assessment.

aazdangluszuulndnings
(Electrical Transients in Electrical Power Systems)
FvsRuneu: il
Prerequisite: None

ndnmsfiugiureanneiansluszuulninfds anzdaegidosninnis
Fasoasasiiliih msmensifnesadaladunuuiing ngiaunidang
iesanmisdariersasiviin amzdraslussuulwihuuvanuma azdanglu
awdslninids audnvazvesgunsalluliiiangldniiziing Usngnisal
wazNaannIsLAaIwHn ﬂﬁ‘f]aﬂﬁuizuuLLa8@Uﬂiﬂﬁ‘1/\|ﬁﬁﬂ1ﬂﬂ’1ﬂﬁﬂﬂﬂ$
useduAudag

Fundamental of electrical transients; switching transients, damping
of transient oscillation; abnormal switching transients; transients in three-
phase circuits; transients on transmission lines; behavior of equipment
under transient conditions; lightning;, protection of systems and

equipment against transient over voltages.

izUULﬁUWé’QQﬂuLLUﬂLﬂ'éﬁ'
(Battery Storage Systems)
FdsAuneu: il
Prerequisite: None

a

ﬁugmﬁaﬂéfwamummaé ﬁugmmaqmﬁiw% memaémwﬁagu
LUABIREAINGA LUAMeIAIBEN-looau FLfuUszeBeewn YaLumneIuaz
i%UU‘:‘Ijﬂﬂ’ﬁLLU@LG}@% LLUUREI”WaEJ\‘iLLUG]LG]E)% ﬁaa*&mmﬂsﬁmw,l,umma%

Fundamentals of battery; basics of electrochemistry; secondary
battery; lead-acid battery; Li-lon battery; supercapacitor; battery pack

and battery management system; battery mode;. application of battery.

gUIUA WA

3(3-0-6)

3(3-0-6)

3(3-0-6)
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(Electric Vehicles)
FrvsAunau: 13l
Prerequisite: None
nann1skazlasiaieeugudlninuazeueudliiiuugnaas ssuy
Fuindeu suuifiundsny ssvududandany walwladeusudlniiuuy
#1199 an1duseglnd
Principle and structure of electric vehicles and hybrid electric
vehicles; propulsion system; energy storage system; generating system;
different technologies of electric vehicles; charging stations.
090245227  (Fashatanizniedudanssulnindigs 3(3-0-6)
(Selected Topics in Electrical Power Engineering)
FrvsRunau: 13l
Prerequisite: None
Lﬁam‘ﬁ'agjiummauiamaé’mﬁmﬂiimlWﬂﬂﬁﬂé’Q AIUNTITAALEDNVDY
Haou
topics of interest selected by the instructor in the field of electrical
power engineering.
090245229 n1sUIMITAUNIWETEUUIHANAES 3(3-0-6)

(Asset Management of Electrical Power System)

Fwdadunaw: Ll

Prerequisite: None
audidesduiisafugunsallafiussgeuazaniilaiinzegs n1s

\donanmvosgunsalliifinsegs nagnsnstngsdnugunsallaiinnsegs ans

nrvdavnariIeinwaunsalliiinsegs n1suseliuetenisldauves

gunsallniliusege nsvngeshwidadesdunarnisunjesnuwideaninees

gunsalluiusege Fnmsusslivanimgunsalluiliuseas n1suInisaiy

dodlunsldauuazissinugunsallsliussgs mavimsdansiandises

AIASY NTIATIBVIAUANUINLATYgANEnsTunsTdnwgUnsalluhusege
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Introduction to high voltage equipment and substation; aging and
degradation of high voltage equipment; maintenance strategies applied
to high voltage equipment; inspection and maintenance of high voltage
equipment; useful lifetime assessment of high voltage equipment;
preventive and condition- based maintenance of high voltage
equipment; condition assessment of high voltage equipment; risk
management of utilization and maintenance of high voltage equipment;
inventory control of spare part; economic analysis of high voltage

equipment utilization.

nsuatiwas Auauuazdasiuszuulnianigs
(Power System Monitoring, Control and Protection)
Ftadunou: Tl
Prerequisite: None

arwidesfuiafudslaaawes waluladddlanvawesuasqud
ToyamagesnIuNINTg AN funishiaiivangausenisnsadslasia
wosluszuulnih szuunisiaduazdunanisaifinaounquituiluasniig
Whlszasdvainisuetives Aruauwasujianislussuului esduszneu
vaan15UJuAn1sszuulninads Usangnisalnianadnluszuulnih
wialulagnigunisueiinasuazianing WAlLlagN19IUNITAIVANKUY
Jesudrmihuazuuuanidy malulagnmunistesiuliihdulvegluas
flufisrin n1sUszgndldddanvaweslunisussifiuaranaendonianadn
Tunuuosulall

Introduction to synchrophasors; standards on synchrophasors
(PMU) and phasor data concentrators (PDC); optimal placement of
synchrophasors; Wide-Area Measurement Systems (WAMS; requirements
for monitoring, control, and operation; framework for power system
operation; power system dynamic phenomena; monitoring and
visualization  technologies; preventive and emergency control
technologies; potection technologies against blackouts; online dynamic

security assessment applications.
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szuunNanlwiwuunszanegud
(Distributed Generation Systems)
ndedunou: Ll
Prerequisite: None
arwidessuistussuumandalniluuunszegud walulasly
nawasliiuuunszegus meluladmandnlihuuuiaiuuasmelulad
nsuaAlThnndsunyuiey madeuseszuumsndnliiiuuunszae
audiiniulassdieluimdn szvudvolifiaiiueadinl  nansenumns
wadinnnnsieuseszuunssanlifiwuunszneguilussuudmeliidin
gnFeg1Yu NansEnunnIunsadenasnuluateds nanseny
mssuusssuliin. nansenumsiuaindedevesszuulilin nansgnu
mesnuszuudesiugunsallniln wansenumamunisivavediui sauds
Aun1sUsEynaldlussuulasnedansor wasyuUoInIUATUEAENTURY
szuumananlniuuunssateaud
Introduction to distributed generation (DG); technologies of DG:
conventional and renewable technologies; ¢rid interconnection; active
distribution networks; technical impacts of distributed generation on
distribution systems: loss, voltage profile, reliability, protection, power

flow, and smart grids with DG; economics aspects.

WASUNYURBUFIMTUNITHER I
(Renewable Energies for Electrical Power Generation)
Fwdadunaw: 1l
Prerequisite: None

Anunm walulad lona wazwuilduvesnsidndinunyuisudmsy
nsudnlii waluladuazunaadidavesmdsnumyuisuiewasudy
nsrndlaifh waduasenfing Fouay wanh wndnuenufeunnuaseing
Frurawasfedinin anufeuainldfu nawuainnza n1siivinw
waauln nmssiumskaalnihanndsnunyuisudiiulasaiessuy

I manuazszuulnindasy
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Potentials, technologies, opportunities and threats of using
renewable energies for electrical power generation; technologies and
sources for renewable energy conversion into electrical power;
Photovoltaic; wind power; hydro power and solar thermal power;
biomass and biogas; geothermal power and ocean power; electrical
energy storage; integration of electrical power generation by renewable

energies into grids and independent power systems.

sruutuiaoulidi
(Electrical Drive System)
vsAunau: il
Prerequisite: None

unihiAgfuszuuiuedeulni nouiftugiuresnisiadeudinisna
AouefmasdmsuszuLTudeuliill sruutuindounsuansiuaznis
AUAN iz‘U‘USﬂ"ULﬂﬁau%ﬂmﬁﬁuazmmm@u szuuduindeunieatiuas
MseuAY seuutulAeudindidauauduaznsAIua

Introduction to electrical drive systems; fundamental theory of
mechanical motion; power electronics converters for electrical drives;
DC drive system and its control; synchronous drive system and its
control; induction drive system and its control; switched reluctance

system and its control.

nsnagauLazinszian waunsallniiusegs

(Testing and Condition Diagnostic of High Voltage Equipment)

Fwdadunaw: Ll

Prerequisite: None
nsaanazInnssiulniusegelureslUanisiniusegs nsveaeu

wssiumsuvesgUnTallniihusasmenssiulninnssuaadu nszlanse uag

wsaRuBuad n1sAiwimaunliuasinalinnisesniuuawiu n1siinfa

yFausdiuluaniuvvesgunsalluiliusgaazisnisnsiadn seuunsie

Annuuagiiasigraningunsailniiuseas n1snsiadanisiinfawisa
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vsdluszuvangliiusegeldiu nsnegeulaznisirsssnwvdauyas
Iihidsshensageumsliihuasnsmageutihduauiy

Generation and measurement of high voltage in laboratory;
withstand voltage test of high voltage equipment by AC, DC, and impulse
voltages; electric field calculation and insulation design technique;
partial discharge in high voltage insulation and measurement technique;
condition monitoring and diagnostic of high voltage equipment; partial
discharge measurement in underground cable system; testing and

maintenance of power transformer by electrical and insulating oil tests.

090245236 MsAruANLaztasnuszUUNITHEN LW 3(3-0-6)
(Electric Power Generation Control and Protection)
FdsAuneu: il
Prerequisite: None
weluladnsndslnih nsideuseszuunisnanlifiuuusadu, wuu
wasumudsuiiuUsiusazuvunsznequiiiiglasaieidslnii (wu
NEIUNEIRTRE NEIUAL wuUAmEIANAUN Y Soeudlnii Dud)
wdnMsThuTessEUUNSHARIT  nwsuAeafunaihuasiatiesninees
szuulasadeindsliin wdnnisiugiulunismuguanuiinasussiunig
I asvuwedesiudelwiidrglassedslnimén msiauuuy
suureaadesiulaliiuaznisuusunisslnan ﬁwummmmmﬁmq
I szuuauauusatumalndi seuuatuaunskndavesiaalndi n1s
af1uvudiassdinsuszuunisudaliiiuuudadasdasazuuuiild
dULIBINDST mmﬁmwia«msé’mwa)uawé’ﬂmﬁﬁugmmaqmﬁﬂaqﬁu
seuundaliii . nstlestuszuurdnliiluannenisihondldung deaas
finsunAnfunsufianisvessruundandenulniihvazidoudeogiu
Tassnemdsliivanuazrasanntendisenainlaseneiasluiinan
Electric power generation technologies;  ¢rid integration for
conventional generation, variable renewable energy, and distributed
energy resources (i.e. solar photovoltaic, wind turbine, battery energy

storage, electric vehicle); principles of generator operation; overview of
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power grid dynamics and stability; frequency and voltage control
principles; generator synchronization; generator parallel operation and
load sharing; governor control systems; excitation control systems;
power system stabilizer and power oscillation damping; modelling of
conventional synchronous generators and inverter-based generation
resources; generator fault and protection principles; generator abnormal
operation  protection; grid-connected and islanded operation

considerations.

090245322  mauN2LAasNIINAN 3(3-0-6)

(Computer Graphics)
FrdsAuneu: il
Prerequisite: None

unidiieatuaenfamesnsiln mnudiladesdusazuuianues
waluladreufinnesnsmiinuuuaesdifuazaudis nsldnsasdiovendus
fugudwiunueeniamesnsmfinuuvasuazauiifiiioassdensiin
pg19tiUTEANS AN

An introduction to computer graphics; understanding of the
background and concepts of 2D and 3D computer graphics technologies;
using standard 2D and 3D graphics libraries for efficient graphics content

generation.

090245323  (FasRnlanIzIeiUIneIN1sRBNRIAeITWRTR 3(3-0-6)
(Selected Topics in Practical Computer Science)
FdsAunaw: IneANUuY UTeIENENS
Prerequisite: Curriculum Permission
ﬁﬁauazﬂsmﬁmﬁam%guqaﬁLﬁméﬁ’aqﬁwﬁﬂ’amimqé’m%mmi
AONNADS
Advanced topics in practical perspective related to the computer

technology.
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(Network Security)
FvsRuneu: il
Prerequisite: None

nsdhdannszuuiaietng anudiuguuarnisldou Tudmwaose
Uaenfiuvassruuaieyig gunsaliuauUasnieuedssuuinIediy Ay
Uaensevanasetiedumesilaluyuuesinisivavesngudeya anuiaunily
139978 WleuieauamNlasnsi MInTadeuanuUasnsy n1snen1sinely
o3

The fundamental of network monitoring. the knowledge and practice
of network security; internet security from the packet flow aspect;
abnormalities within the network; security policies; security audits; cyber

terrorism.

NsUBITILANINA
(Machine Vision)
Fdaduneu: T
Prerequisite: None

untigdumealuladnisuesiiudngna dauﬂizﬂauﬁugwwﬁm Tusguu
MsueaiudnIna n1sUszgnAldnsueuiudnsnaluaumIeg ewimngsy
uarlugpamnssuauiiATes

Introduction about the machine vision technology; basic components
in machine vision systems; application of machine vision in the fields such

as engineering and related industries.

NM5USZUIANANINAINDA
(Digital Image Processing)

FTerunau: bl
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Prerequisite: None

mmiﬁ/ug’ml,ﬁ'mﬁumiﬂizmamamwﬁ%maa N15LUAITZUUETININ
N13YINTALUL NFUTUUTIAUAINVBININ NSAAEYEUIUTUNIULALNTY TEUY
AN ﬂ'ﬁ?jllﬁﬂwjﬁ mauiwa%"u ﬂ"liﬂ'ﬁﬁ]ﬁﬂ?’]&lﬁl A1SUIVOUVDININ N15N1AY
11 msdsfadu msdusanin nsudsdiuesnn MsUszanaranmlngld
nauinivhesuie msdeuiunmlasnsimuadumis ms¥sininuaznis
FuunUssindoyann nmmiivisuagandnund

Fundamentals of digital image processing; color conversion;
thresholding; image enhancement; noise reduction and image restoration;
pixel sampling; image quantization; image filtering; edge detection; image
watermarking; image encryption; image compression; image segmentation;
morphological image processing; image registration; image recognition and

classification; high dynamic range images.

FanAwIsHeA2
(Embedded Software)
FrdsAuneu: il
Prerequisite: None
undnAgafuszuuiladanazinteddeludagdu unives

lulasmeulnsiaes lnssadauazdrudsenavvedlulasaoulnsians n1sdnnns
ﬁaa%@uﬂaﬁ%ma ﬂ’lﬁﬂmiszj'aﬁauuaamaaﬂ 1ATNAMALIATUU NITIANTT
Sumend MsfeasuuuoynTIMALUUILIY MedeusegUnsainieuen N
asedyaaiiauudndn nsmunuadn JemildlunmsesniuussuukuUIa)
99 mimaauLLazLLfﬂfUa]qmﬂwﬁaamawaw&l,n%ﬁﬂﬁa

Introduction to embedded systems and its current research issues;
introduction to microcontroller; structure and component of a
microcontroller; digital 1/ O; analog I/O; timer and counter; interrupt;
serial and parallel communications; periphetal device interface; PWM
and close-loop control; real-time design consideration; microcontroller

software testing and debugginsg.

3(3-0-6)
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nsi3euivaaniasing
(Machine Learning)
Fwdadunew: 1l
Prerequisite: None
unthifgfumsiseudvesaieadns adamansuazadindmiunsiteus
youresdng nMsUszananateya wwuitaessiSeuiveasesinsuuuing o

[ |

Fransidsuiuuuiidaey uarlififaeu 1y n1sonnes MIutsussan n1sda
g NsBBURULERUANAY Wusu wazdegnnmsiilildaulugaanrnssy
Introduction of machine learning; mathematics and statistics for
machine learning; data processing; various machine learning models both
supervise and unsupervised learning e.g. regression, classification, clustering,

reinforcement learning models.

ns@isulusunsunnusagauumiteyszaianans e
(High Performance Computing using Graphics Processing Units)
vsRunau: 13l
Prerequisite: None

nseankuvanUnenssunsmiia mMsvinmuvasaaldnenssunsmiia n1s
Uszanavesddenslila defuazdedeslunisuszananalsunsuuy
andaunssunsvie miaaﬂLLU‘Uﬁm‘fjmﬂiiumﬂWWmzﬁuquﬁmﬁm
ausson1nlunisuszaranalusunsuialy nsidsulusunsusialivy
anUpenssunmilanieg CUDA tag OpenCL amﬂm&ﬂﬁuﬁim%ﬁqLLazﬂS'W\I
AAeenu MIUszananans MilAuUIZUULATOUE

GPU architecture. Graphics pipeline. Single-instruction-multiple-thread
(SIMT). limitation of GPU programming. General purpose applications on
Graphics Processing Units (GPGPU). Accelerating applications’ performance
with CUDA and OpenCL. Heterogeneous CPU-GPU architecture. GPU on a

cloud.

anUnenssumrauiamasvugs

(Advanced Computer Architecture)

3(3-0-6)
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Idsduneu: antnenssuaeuineslazsondllTszuy
Prerequisite: Hardware and System Software Architectures
STUUABLNIMEIIBUIU Nsiansteyalunadlviiinisaenndesiu n1s
FAN1500LaluNUIEAIIUTIVUTEUUABUTRIABSLTIVUIU NITUINIS
yeANNdvesEUUNTIUIEATY miheanudilidnnsiwesdeya nsan
ANUAANAIATBITBYATNTARITUNNITVUIAEN N3INTTUUANNUABASBUY
g19aua$ dandlnenssuiiiuasuntadld daandnenssunsivila nnseenwuy
PaNlIsLazgsAlITA s UNIUSTIaNawuU Tl
Parallel architecture; cache coherence; memory consistency;
transactional memory; non-volatile memory; hardware reliability; hardware
security; reconfigurable architecture; graphics architecture; software-

hardware codesigns that enable new models of computation.

nannsvinmiiesdoya
Principles of Data Mining
vsRunau: 13l
Prerequisite: None

nannIskazdanesiudmiunisiunileeya nsviAdazeInLay
IIUTUTYA ﬂ’l'iﬁ']mﬁaﬁaaﬂaLﬁamim@maaﬁuazmaa%me%’auﬂa n15917
witosdayalusuuuuiiAntutes doifles wariilassadne nsdnnguuasdoya
MsFumARAUNG waraidedusiieades

Principles and algorithms of data mining; data cleaning and
integration; descriptive and predictive mining; frequent, sequential, and
structured pattern mining; clustering; outlier analysis and fraud

detection; other research topics in data mining.

NNSAUAUANTEUNA
(Information Retrieval)
FudsAunau: Tl

Prerequisite: None
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fau Tuna wardanedfiutisatunisdufvaisaung mudaasnis
Usziflusa uwuudaesigiinnmes wuudiaendeadia sanedfiu leaming-to-
rank WUUSIaeInsate msiesziteny muidedunfiiendes

Concepts, models, and algorithms in information retrieval
including  evaluation methodology; vector space retrieval models;

probabilistic retrieval models; learning-to-rank algorithms; topic modeling;

text analytics and other research topics in information retrieval.

52108UEN I YRS N luLR
(Algorithmic Differentiation)
JdeAuneu: g
Prerequisite: None
sufoudtnarsduiios msrdeufiasmuanudy suideuidingu ns

s

adslusunsumauiamesitemoyius seilouisn1smaunuswuuGunT

LY [ o 1

LAZABEYAY N1IVBUINUSIUAUEY N133ANITNTNeInsniteaudndmsy
N13RYINUSUUUNRENGT N1T9YIUSAIEITATRgasanlunsIn N5
sy dndudonlunsm mameyitusieiBnmsmdavhusansm
nsUsrgnaMsUszIaraLuuvuulunsmeyius

Finite difference method; steepest descent algorithm; Newton’s
algorithm; derivative code; tangent and Adjoint modes of AD; high-order
derivatives; checkpointing strategies for adjoint mode of AD; vertex

elimination; edge elimination; fFace elimination; parallelization

strategies.

A1sUIENIANALUUTUIU
(Parallel Computing)
JndsAuneu: Ll
Prerequisite: None
a01Un8nISUABNNIADIUUVVUIUY NISILATIERUTEANTAINVBINIS
Uszananawuuruy nMadeulusunsudmsussuuildniieninusdisan n

sakaznIA N15deanssEnIansiea lassaiisnugiud miunisusraiu
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a1 MaWeulisunsuwuunanewmsalagld Pthreads wag OpenMP Nsilgu
Wswnsudmsuszuuildmieanudinszans nadeuluunsuuuunisaed
Wutenulagld MPI Msdeansuuugareyn, nsdeasuuuidungs n1g
GT'WL‘Duﬂ’l'iLLUU‘UizaﬂuLﬁa’lLLaglﬁﬂﬁzﬂ'MLﬁal PaNDSTNULUUIUIU

Parallel computer architectures; parallel performance analysis;
shared-memory programming paradigm; processes and threads.; inter-
process communication (IPC); synchronization primitives; multithreaded
programming with Pthreads and OpenMP; distributed-memory
programming paradigm; message-passing programming with Message
Passing Interface (MPI); point-to-point communication; collective
communication; synchronous and asynchronous operations; parallel

algorithms.

NNIANUIUNININGIANEATANTTOULES
(High-Performance Scientific Computing)
FdsAuneu: il
Prerequisite: None
FynsBadu n153AT1ERAUTULa U AN TN N1SILATIEN
UsgdnSn1nn1suszuiananuuauy @a1danssuAouiimeshuuIUIY
danasnuluNvAtlmadady wansen szidsuisnsdsdiavdmsivaunisias
auUsINAY Nsanneeiasdatiosan seiloun1smeyiusanlulia
Asymptotic notation; complexity analysis; parallel performance
analysis; parallel computer architectures; numerical linear algebra;
PageRank algorithm; numerical methods for linear differential equations;

least-square regression; algorithmic differentiation.

N15ANDUTENINNNYBELATABNNINDS
(Human-Computer Interaction)
FdeAuneu: Lull

Prerequisite: None
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N1980NKUUNITIANBUTENINNUY ¥ LA ABNTIADS N15MBUlATENING
uysduazauiunoifedeUssianamuazdadnus manouldseninay e
wazpaufinmesieniwinie wealuladannwindesadouiianisnould
FEVINUYEO kA ARUN DS

Designing the human- computer interaction; human-computer
interaction using graphics and text; human- computer interaction using
natural body gesture; augmented technology for human-computer

interaction.

nﬁm@hﬁmmzauﬁqﬂ
(Optimization)
AtaAunow: Tl
Prerequisite: None

a < 1

° a Y  aa aal Y ° a1 & a
AMUANISIT AU 350519 AFFUNAND AzANUY AruANISALLLTULT

Y

v o w v

W msmenfinzaniigauuulifidednin nsfumlaenss msladouamny
ANdu MIiedeuawLANLTUTITuign MIledeuaiuALTufeitves
iy mamaivnganfigauuuiidedia msme g auiandeiSues
anFesal

Linear programing; graphical method; simplex method; duality; non-
linear programing; unconstrained optimization; direct search; gradient
descent; steepest descent; Newton’s method; constrained optimization;

Lagrange’s method.

n1sUszanAldn1suszulanan nilnea
(Applications of Digital Image Processing)
FUsRuneu: lneAuLYeUTRmIANENS
Prerequisite: Curriculum Permission

n1suszgnaldnIsUsTanananIn W n153anluntiau n1333168nYs

szuunsAuenmiinistesiudvansveaninuazsnwanududiuiavey
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9o nstusanmitivauasgsninund MsUszsnanan YINIMIUIIE uazns
UszgndldmsUszanananmdug
Applications of digital image processing such as face recognition,
character recognition, copyright- and privacy- protected image trading
systems; compression of high dynamic range images, biomedical image
processing, and other applications.
090245350 tunewiimnsuRnasageiiuszansam 3(3-0-6)

(Efficient Algorithms)
FUsduneu: neANuiuYe U mANgNS
Prerequisite: Curriculum Permission

NMSITPIAINU: NMTFTVIAFULUUNDY MTITLIERULUUERDN NSLT8NE1AY
WUULNSN NISISE9a1AURUUENYDIN N1SL38INAULUUNETY NISITE9a1AU
LUUAINGDSY, NSAUN: NMSAUMBUUSIAU NSAUMLUUNINIA N1TAUNT LY
W19 AsdunlunEn Sane3fiuves Bellman-Ford Sane37iuves Dijkstra
Sano3iiu A, lpssasnedoya: 98013 8715156 auwhn M a91ueY §n
sulsiuuuninie, nszuauviedsanesia: N53engn Juneuitudnenuas
WUy SuneuiBussiviarlun fvuamsnadn, MIMATivNzasTign: A3
lwaﬁmﬂﬁqm nuANISB9LEY FBFNANG, N efANUTUaUNNISAIWIN:
daynnsadlelvg) nquilgymdudi, n1suszand: n1studadeya Anuvaonse
AAANERS

Sorting: bubble sort, selection sort, insertion sort, heap sort, merge
sort, quick sort; graph search: linear search, binary search, breadth-first
search, fepth-first search; Bellman-Ford algorithm; Dijkstra’ s algorithm;
A* algorithm; data structures: lists, arrays, stacks, queues, hash tables,
heaps, binary trees; algorithm paradigms: recursion, divide and conquer,
greedy algorithm, dynamic programming; Optimization: maximum-flow,
linear programming, simplex algorithm; computational complexity
theory: big-O notation, NP; applications: aata compression, security,

math.
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danlngnssunouianosiazganaLlsszuy
(Hardware and System Software Architectures)
Fdsduneu: InennuiureuTaImiangns
Prerequisite: Curriculum Permission
nsuegsaziBusvasneuiinmesidefinisussiianalusunsy a3
pNLUUSTULUSEINaNa nMsussananawuuludlad aartnenssuuuu out-of-
order 37 uenavewioulvlulusUNTU N1509NLUULAY NITONWUU
wheanus msUszananadaun anuduriediu mssenwuumiienus
AUYF STUUTONAWISEDY BaALITIFUY N150BNKUUTEUULONAWIS NTEUI
ensdeulusunsy msiinuszansamuediusunsudienslineniowag
uazsaneLIs
Translation from a high- level language to hardware operations;
processor design; pipelining; out- of-order processing; branch prediction;
caching; memory subsystem; concurrency; locality; virtual memory;,
software subsystems; system software; the design of software systems;

programming paradigms; Hardware-software co-optimizations.

Aranssutaniuastuge
(Advanced Software Engineering)
FUsduneu: InennuiureuTeImangns
Prerequisite: Curriculum Permission

nIzvIuMIRagendLsallml weallalunisiivueauRsniIsuay
msdeuiinunm mineaeugenlduslnedaluR wadanisuimslasinisms
WaNTaNAWS

Modern software development process; techniques for specifying
software requirements and coding robust programs; automated software

testing; software project management techniques.

sTUUFIUtaYa
(Database Systems)

Audsaunay: tudl
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Prerequisite: None

VANNITVBIMUUTIADIVBLALATWNUNINE -85 HYANATduTUS N1
aounuleadLen Msdaiuteyauaznisdnided FBnisdanisaeunui
fiflan nnsivuanIugndesYesteya NIULTATULAZNITAIUANATIE
wiouiu gIudeyakUUTLILLAENTEANY FrudeyaluleafiuLea

Data modeling principles and ER diagram techniques; relational
algebra; SQL query language; data storage and indexing; query execution
and optimization; integrity constraints; transactions and concurrency

controls; parallel and distributed databases; NoSQL databases.

izuué’ﬂmsgfm%'aga{l”’uqa
(Advanced Database Management Systems)
FdsRunew: szuuguteya W3elneAUuYUTRINENgNS
Prerequisite: Database Systems or Curriculum Permission
‘ﬁ’)‘ijj@%ﬂﬂmﬁﬁjﬂﬂ’ﬁLLﬁ%S%UUgﬂusﬁjaﬂﬂa%ﬂEﬁﬂ N1300NLUULAZNITAIN
syuvansaune n3deviided anwuaznisdanisaeunin nsuanUdsy
uazmsysaMITeya NuAddugmsiunsiansteya
Advanced topics in database management system, information
system design and implementation, and recent developments in the
fields; query languages; data indexing; query processing; data exchange

and integration; other research topics in data management.

szuuluvgiiu
(Cloud Computing)
FdsAunaw: IneANUuY UTeIENENS
Prerequisite: Curriculum Permission

13099109 estialatiedu rouwiued LuUMSWweSavatszuY N3
Jasiudayalumiionnudy aruvasasdslussuuyianis ssuudeyaly
130018 N15UsTANaNalusZUUTUIATYY N1TUTENIBNALUUNTZANY NS
Uszananailugn nisdnddulusiwauazivse iwosiielad AowTaRe flaridy

LOADSIYRE
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Virtual machine; virtualization; containers; service model; memory
protection; system security; network storage; cluster computing;
distributed system; batch processing; scheduling; serverless computing;

function-as-a-service.

szuvdaiudaya
(Storage System)
FUsduneu: IneANuiuYe U mMANgNS
Prerequisite: Curriculum Permission

g15AREn unad wleALIILULUBWIBLaLNEG N1SIENUREn 1A SEUU
WNutayu wavlid ssuufaniuesd ssuuiudeyaluaiagisuuunszany
LU ﬂmﬁummmﬁaﬁamaﬁzwLﬁuﬁaga mia%ﬁaiwmﬁusﬁagaﬁﬁ
YU gy

Harddrive; flash storage; non-volatile memory; disk operation; RAID;
file system storage; caching; disk array organization; distributed file

system; NAND flash; reliability; storage scalability.

n1seauUUABL LA T IUE
(Compiler Design and Optimization)
FUsduneu: InennuiureuTeImangns
Prerequisite: Curriculum Permission

lpdneaoulada Fuuneouilada winuiineullada dunesiinen L3
WAwwatu n1sadaldn n1sifinuszansamléa nsiiindseanainly
TUsunsu msifinyszansamluiudauasn n1smgu nsiiiassansnmves
au

Lexical analysis; Syntax analysis; Semantic analysis; Intermediate
representation; Code generation; Code optimization; Global

optimization; Local optimization. Loop detection and optimization.

ANSATUIUATUTIING

(Bioinformatics)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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FTsAunow: IneANULYE UTEINENENS
Prerequisite: Curriculum Permission
NS oULNERTS AMlowle T1arudds Satud eladidu nns
Uszananarosndn nsUszinanaansse nmsldnsnfiansaiieUszuanad
DU NMIMAAUNARTENR
String matching; DNA sequencing; sequence alignment; dealing with
short and long reads; high- performance sequencing in GPUs; genealogy
tree.
090245359 izuuﬂﬁﬁ'ﬁmﬁ”’ugaLLa:szUUqunszmﬂ 3(3-0-6)
(Advanced Operating System and Distributed System)
Fdsduneu: InennuiureuTImiangns
Prerequisite: Curriculum Permission
nsFengaddamalng sldmheanudismiu faennsinge wl3
Aoudawud dalasludiodu nsdnRnmds nMsdaddusiud nsmamnsau
AU AsyilAsEuLReIErLIAlan NM1SES195EUUIANISINALUUNTERNY ADULAD
5ud nsvhlifssuunusienisaumas lulasiesiua veseialaditu
Remote procedure calls; shared memory; disaggregated memory;
consistency; synchronization; task scheduling; event ordering; global
state; scalability; distributed filesystem; concurrency control; fault
tolerance; microkernels; virtualization.
090245360  1399ARRNIEINAIUIAINTTUABNRIADS 3(3-0-6)
(Selected Topics in Computer Engineering)
FdsAunaw: IneANUuY UTeIENENS
Prerequisite: Curriculum Permission
vdouavUsziiuiomiidndenunanyluduimnssunoufinneslu
AR
Selected topics in computer engineering.
090245361  K2ToNLABNNIATUIAINTINADNNANDS 3(3-0-6)
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(Advanced Topics in Computer Engineering)
FUsRuneu: lneauuTeUTemIaNgnS
Prerequisite: Curriculum Permission
ﬁa%’aLLazLﬁam%’uqﬂuéf’mﬁmmﬁmauﬁ'sma%
Advanced topics in computer engineering
090245423  szuudesmsdmiulassinglvindanies 3(3-0-6)
(Communication Systems for Smart Grids)
FTsAunaw: IneANULY UTRINENENS
Prerequisite: Curriculum Permission
gunsaluszianenfauslusruudeansiiane Tulasadng Smart Grid
NANNITALVOULAL NITAINIY anedyIuUsEANANY waznguialedily
sruulnseuunay gunsainudingUssnyma@nuazuondin arudidowiy
Aenfuangennia mSﬁiauﬂﬁqﬂiwuﬁamimmﬁ%wEgLLaﬂaﬂmnWLLazmﬁﬂ
ynaaougUnsaidoy ndnnsdosiurenisdsdendanulnihuuyliae
1A5998 RF Mesh nmsfeanssinuangadindl lassnelnsdnviiadoud
Hardware components for wireless communications in smart grids;
reflection and transmission; RF cables and transmission line theory in
communications systems; RF passive and active components; antenna
basics; maintenance of RF and microwave systems and basic
measurement techniques; principles of wireless power transfer; RF mesh
networks; Power Line Communications (PLC). cellular networks.
090245424 Sumaﬁﬁm"uaa?iwhaq SaUA 3(3-0-6)

(Internet of Things)
FUsAunaw: IneANUuYe UTeIENgnS
Prerequisite: Curriculum Permission
druUsEnauLardn1UnenIsuYes loT syuvalasnalei gannnsile
AsieusedeansdmSusyuvausanailaia n1sdeansseninaaiosdnsna

magensldnuuaznsussendly loT nseenwuukaziamuldau loT
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Components and architecture of IloT, embedded system;
embedded software; communication interfaces for embedded systems;
machine to machine communication; loT applications and case studies;
design and development of loT application.
090245425 anulasanglaiuasaiusulasetiglnnigaaies 3(3-0-6)
(Cyber Security for Smart Grids)
Fdsdunou: IneANUIUTEUTIMANENS
Prerequisite: Curriculum Permission
anlnenssunnudasnns usnsAulasniy ANUUaANYSEUU AL
UaondoLa3ete Anudasadsleiuas n19iATIzRANRANAIA8IINTIN
Aoa NMslaudleues wugd1sRaduIne) NMa1sHady Yysanmdaya 13
figau anulaeadunIevieliany anudasadeseuu RF mesh, Wi-Fi Ay
Uaensiirseriesiits mnuvasnsde PLC aaaasnste DLMS/COSEM
Security architecture; security services; system security; network
security; cyber security; protocol failure analysis; cyber attacks;
introduction to cryptography; encryption; data integrity; authentication;
wireless network security; security of RF mesh; Wi-Fi systems; security of
cellular networks; security of PLC; security of DLMS/COSEM.
090245426 WirdeAwlua1v1IdInssulasetlnngaaies 3(3-0-6)
(Advanced Topics in Smart Grid Engineering)
FUsdunou: InennuiueuTImiangns
Prerequisite: Curriculum Permission
Gesdmamgluimnssulasanglnindandes
Selected topics in smart grids engineering.
090245427 Usyminvavanv1daInssulaseinglnindaases 3(3-0-6)

(Special Problems in Smart Grid Engineering)
FdsRuneu: IneANUALTUTRINENGNT
Prerequisite: Curriculum Permission
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nsuAtamdnidmnssulassinelniindansesdldsunounmng nsieu
HUNITRNLATE 953 (Problem-Based Learning) N1357897UAIUAUNTN
YoINsLAdYM AsNUIULarUSURANIINISTIOIU nsSuilsnaiiuain
91915673 33u1713aﬁ1'm13’ﬂﬁﬂmﬂu§uﬂ NSWHUTIBNUTLNATA

Problem solving for topics in the field of smart grids engineering;
problem-based learning concept; progress presentation; review and
checking of project status; application of suggestions and comments from

supervising lecturers and classmates; writing of technical report.

(Modern Power Grid Operation and Control)

FUsduneu: IneANuuYe UV ImMANgNS

Prerequisite: Curriculum Permission
Tassadiafiugruvesssuudtedidelait Ffauinisvesiagadae

M&alih nsdeudelssliiimdsunmuisuvunalnguagrunadnidng
Tasstnedsluih sansenuannisfisluresgunsnididnnsedndidsly
Tassneidalnih mnudedeldvedlaseneidaluihAflssluimwd e
‘m{uL%EJ‘HLL‘U‘ULLUiﬁuaﬂﬁgﬁuU%mﬁmmﬁﬂ ‘wé’ﬂﬂwsﬁugmL%uﬂwgmam%maﬂ
n1sufumnistasetiendslii Mé’ﬂmsﬁugmlﬁmﬁuLaﬁmmmazmm
funsUaendsveaszuulasediemdsluin sinsgiuLasndninasinig
Uftanslasatneidslalih nmsauaumdsliiaganudmaliin ns
AIuAuIassuaafinLazussduliin n1sufdanisuazaiuaulasevie
maslwihvuadn ssuudansnasnudmsulasswngliingaasey
Introduction to electric power supply structure; power grid
evolution; integration of large-scale renewable energy and distributed
generation resources; effect of power electronic interfaced equipment
penetration; power grid reliability containing variable renewable energy;
economic operation of power grid; principles of power grid stability and
security; power grid standards (grid codes); active power and frequency

control; reactive power and voltage control; microgrid operation and

control; energy management systems for smart grids.

3(3-0-6)
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Tnssadrefiugrudwiunsiosnsl¥meuaznisiavussmalwiinduge
(Advanced Wireless Communications and Metering Infrastructure)
Fdsduneu: InennuiureuTImiangns
Prerequisite: Curriculum Permission

wugihgnisdeanslians nquijanuiazdusuusiuugy nszuaunns
wuuduleny nsaanauludesdayyin mi%uﬁ’waqé’agﬁywm WUUIIADY
YoId e I0TETA NMSUBYENLATAMALUUATIRNER UsaAnSamueIn1sues
lanuuufdInealutesdyginliany nsidndsesdyyuluunatenig
dnsrduiddyarudedyginsuniu anuiisilulunisfivadeya
Aonann Suwmesluidanses TassadaitugudmsunsTanemalwidy
a1 (AM)) anrnenssuveslassisdearsdmivlaseeluiisansos nns
Undteyalussuunisianyieneliin ssuuumsdnnisteyalunisin
el (MDMS) nssuislunisdedunisdnasuldludin nsidesles
syuUae 9 Wmeiululassinglningandes

Introduction to wireless communications; probability theory;
random variables; random processes; matrix definitions, operations, and
properties; path loss; shadowing; statistical multipath channel models.
digital modulation and detection. performance of digital modulation
over wireless channels; multiple access techniques; signal to noise
power ratio; detection error probability; smart meters; advanced
Metering Infrastructure (AMI); communication network architecture for
smart grids. meter data acquisition system; Meter Data Management
System (MDMS); anti-tampering methodology; smart g¢rid system

integration.

N13IANTUAZIATIZTaYA
(Data Management and Analysis)
FUIAUNDU: Imamﬂmﬁmamawé’ﬂqm

Prerequisite: Curriculum Permission
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fugunsinnisfeyavuinlng unannasulaznisinnudeyavuinve
LUUANa8ItaYa affuazn1TILATIEveYaldad1s3a danadatiudmiunns
AATIERtoya NsuARIHAkAZNITULEUETDYE

Fundamental for data management and data processing; platforms
and storages for big data; data models; statistics andexploratory data

analysis; big data analytics algorithms; data visualization.

090245431 32U8UITNITDDNKUY 3(3-0-6)
(Design Methodology)
Ftaduneu: T
Prerequisite: None
ASLUIUNITDONLUUA NS USEUULLAAIMSBTNE (VDI 2221, VDI 2206)
FBnseenuvunluiind wuztifsafunstaunduigulnauilae: uuimis
Fangud BsUFTR wuzdiAedumeianseeniuuarnsaiiealunin
1ATIUNITUTTEETU NITNUNIUNITEBNUUY ﬂ’ﬁﬁ’ll,ﬂuaﬂ%’jﬂ?jﬂﬁw
Design processes for mechatronic systems (VDI 2221, VDI 2206);
methods for conceptual design; introduction to the development of
consumer  goods: theoretical approaches, practical methods;
introduction to styling and visualization techniques; project: briefing,

design review, final Presentation.
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