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Course descriptions in

Master of Engineering in Electrical and Software System Engineering

090245001  s2iU8UITATLTIQAENNTTY
(Industrial Research Methodology)
FUsduneu: 14l
Prerequisite: None
seiluuidudmiunsussendlugnamnssy nslsuwazmatiaueniawaianIsnuniu
2FIUNTIY ANLUIMLnAta
Research methodology for industrial application. Technical writing and presentation.

Literature reviews. Technical seminar.

090245002  AdAAERTTUGIEMEUARINTIUINAN
(Advanced Mathematics in Electrical Engineering)
AvsAuneu: Tud
Prerequisite: None

s

ngefanuinzdu fMudsuuudu nsUszaanaalaunafnd adfnudadesvasgunsel

a

msuvasyi3es naufimsauay mamAnzauiige Yy szivg mlnssideya
NYAALTILEY

Probability theory. Random variables. Stochastic processes. Failure statistics.
Fourier transformations. Control theory. Optimization. Aftificial intelligence. Data

analytics. Linear algebra.

090245003  LATHFAIEATIAINTIY
(Engineering Economics)
Adsfunou: TnganuiureureInIniY
Prerequisite: Department Permission

4:1

mMeUszgndnszuaumsiidussuuiiievhnmsmsdndulanmaasegmans wannsliyd
N3RU kagTEUUAUYY NMswdarnumunetasnsldaenudyd LLa%‘ﬁ@gﬁLﬁ%mﬁﬂM%Umi
TATILAATYIAAATIAINTIN N1THTUINTIATIIMbsUSIAUNY Nstdmalianssuatiy
anwuUAILAn suUsEINALUUEAnEY S1Tlau Waraulssnatu afegnsuariinen
wuudaenszuaiuan wartihmadenmadmnssilaensldnssumeendes nisusadu
A NM3LdeNTIAN WaENIUsTINAUNY

Apply a systematic process to making economic decisions. Financial accounting
principles and cost systems, interpretation and use of accounting reports and
supplemental information for engineering economic analyses, consideration of cost-
volume-profit analyses, use of discounted cash flow techniques, flexible budgeting,
transfer pricing, and capital budgeting. Formulate, and analyze cash flow models and
conduct engineering alternatives based on use of interest computations, valuations,

depreciation, and cost estimates.
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090245100  MseRNKUUINATUazgUnsallulAsiaw

(Microwave Component and Circuit Design)
Fndsiuneu: TngauiuyeuYeInIAIYn
Prerequisite: Department Permission

nauaususimdnlaih nquilaseine msfinsangluuuinluvedeasaite wsdves
oa n3INITlraresdy I LNUANATS NITODNLUUNATIZUIU AINTOIFYYIa FILUS
fa991u dradivans 1ATI918n1TUUAT a‘dﬂizﬁﬁLfﬁﬂmaﬁﬂéiuﬁhuluimmwmwLm/|
BJT,MESFET,HEMT miaaﬂmewwmamuammmiumum N1599NLUVNITVINUAIES
‘waﬂmiwumu nseenuUUAI DS Udd I

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.

090245101  Wslapoanisdedns

(Communication Protocols)
Fndsiuneu: TngauiuYeuYeInNIAIYn
Prerequmte Department Permission
wnAafug eI saearsinsauuauLa ATt EAeNRNADS Iwiﬂiawmima‘maum
UMY Tumadnadauuuiso/oslasstneiuiivszsviesiu LLu’mmwugm WAy aNYaYNIT
sonuuuluslnneavesnisieans yaluslareaTCP/IPISNsdantsdoyafiianain msiivua
dumenaideules NSATUANAINLLDDAURS TCP

Fundamental concept of telecommunications and computer networks. Network
topology and standards. The ISO/OST reference model. Local area network. Basic
concepts and design aspect of communication protocols. TCP/IP protocol suit. Error

handling methods. Routing algorithms. TCP congestion control.

090425102  szuuAeansInsdwiiiafouil

(Mobile Radio Systems)
Judsiuneu: TneanuLiureuyesninian
Prerequisite: Department Permission

wuzhgmsdeanslians noufarmihesdusuusiuudy nszvaumsuuuduion ns
anvoulurosdygyia mﬁfiy’uﬁaﬁumé’mufym WUUTIARIYRH YY1 TEDR N1THRALaNLAZALY
ALUUAINeA Usedvian nvesnisuenanwuufdnealutesdyaaliane nsdfiesdyayiu
wuunaeMednTduMasdyaasedyyiusuniy, anuhvzidulunsfmadeyaianain
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.

090245200  Aadnssulniusegs
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(High Voltage Engineering)
dsduneu: Tl
Prerequisite: None
nmsafraussbiihaevliansvuaadunszuansaasduiad nsinussiuliihussgddagldnie
WUAIUSIAULAEAIMULLTIRY N15UTEAUANNINYDIRIUTEABILAETDINAADU N1TATUIN
awliifeiamfauiuliihednfevennaiuazvesuds aduasuasusafuiiu uaznis
Uszanuduiusawiu adndifiesussiugs anumuigauduinanin
Generation of high AC, DC and impulse voltage, High voltage measurements in
Particular voltage transformers and dividers. Quality assurance and accreditation of
testing laboratories. Electric field calculation. Gas discharges. Liquid and solid
dielectrics. Traveling Waves and Overvoltage. Insulation coordination. High voltage

switchgear. Electromagnetic compatibility (EMC).

090245201  szuulWiAnag
(Electrical Power Systems)
Ataduneu: il
Prerequisite: None
sruuuarlassaisveInIsefdslnih udnnisiugudaasvgmansvosszuumdsln
nsasuuansmILiuunsiudafddlnindansugaansudnnisiiugiuresnis
JinsgaiszuulninesiusznavausnnaIosiudalnilnatosanvesseuulniindidefiinng
Feuloenelu nifouvasluin udnvazvosasddduaniizasii msmuiumaInm
LleEl’J‘ljﬂLLa8ﬂ’J’]JHﬂWW’WJmﬁ’]EJEiWJﬁWN%iL?]IEJ’JLLaxﬁljﬁﬁma’IEJ’Nﬂi ﬂﬁmvﬂuiwammxmwﬁ
Mswnisweitidanazaudnisvanlnanmumnud n1sAualvnanivas nseuInnIs
An993
System and structure of the electrical energy supply. fundamental principles of power
economics.investment and cost calculation. economic power generation. fundamental
principles of system, analysis. symmetrical components. generators. small signal
stability in interconnected power systems. transformers. steady-state behaviors of
lines. Inductance and capacitance calculation of single and multiple-circuit lines.
inductive. capacitive and galvanic coupling. load frequency control, power and
frequency oscillation. frequency-dependent load shedding. load flow calculation. short

circuit calculation.

090245202  wasumUIudmIunskaalvdn
(Renewable Energies for Electrical Power Generation)
Fwdadunou: Ll
Prerequisite: None
Anenn walulag Tona wazwwiltuveansidndsnunyuilsudmsunisuaalnih malulad
wazuvastiiavemdsnunyuisuilen s ubundsnuliih waduaseniing fefuaumda
NFWWANUTDUNINKAIDWINE Fauauasingdinin Anufauanldfu ndnuannea N3
Wushwmdsnulad mssaunisudaliihanndsnunmgudsudiiulassadeszsuulnivan
wazszuulnindasy
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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.

090245300  YUABUITNIIABUNIMBIBE1HUSZANS AN
(Efficient Algorithms)
FeTsdunau: neANULTIUYRUVBINIAIT

Prerequisite: Department Permission

miaaﬂLLUULLafJmeﬁ%y’umﬁ%ﬁzyﬂizﬁ@qLé’uﬁi’wﬁ'miﬂiqa%ﬁq%’au‘ja auldAuninuy
wime sulddumuuuunsi Suneuisdssnnuiaitornnsug n1siSesdduuuugein s
ISEEIAULUUAINGDTY VDULUAANAINTUNITLIBIAIAU AUUANITNG TR {]zgmisazmaﬁgu
fign Funouitussianarlun Jgmdulfuiversmaanisdudaesnusy nsuszgndluids
WINIABUNUADT

Design and analysis of algorithms, asymptotic notation, data structures, binary
search tree, red-black tree, divide and conquer. heap sort. quick sort, lower bound for
sorting. dynamic programming. shortest path, greedy algorithm, minimum spanning

tree. maximum flow. string matching, applications in computer science.

090245301  AANTINYONAWIT
(Software Engineering)
dsfuneu: TneauIiLYeUYeINIAIY
Prerequisite: Department Permission
ﬂSsmumiﬁ'@umsﬁaWﬁLLﬁﬂﬁﬁEmJLL@SﬂWiﬁ%ﬂQEULLuumméfaﬁmiLLmﬁﬂLLaWéJﬂmisuaﬂ
Tunaaninenssumaiadmiumadeuifiadosnmmaiafiddydmiuamnmeensiuag
WATANISUIMSIASINIINISHAILNTONAWIS
Software development process, defining and formulating requirements,concept and
principles of architecture modeling, techniques for coding robust programs, important

software equality, software project management techniques.

090245302  waWdwIsHIA7

(Embedded Software)
vsAuneu: Tl
Prerequisite: None

drudsznaunaznsvinnuveslulasaeulnsiass ns@sulusunsuasuululaspeulniaes
druUsynaunayn1sinnuvesiiuead nwuasileddulunisiusunsufivead dre819n13
Ussenildanussuugeniwi it

Components and the operation of microcontrollers, components and the
operation of PLC, programming language and functions for PLC. examples of

embedded software applications.
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090245400 n15AATIEIRELN1TUURNsIAsYeszUUlHTNAEY
(Modern Power Grid Analytics and Operations)
Fvderuneu: IneauLiureuYeInIAIT
Prerequisite: Department Permission
ndnnsiugulunisiiessideyauaznisufianislasadisssuulnihsddusuudani
wé’ﬂmiﬁugmt,%amw‘gmam%ﬂaﬂmiﬂﬁﬁamiiswlw%ﬁwﬁamimmmﬁwé’ﬂlﬁ/\lﬂmasmmﬁ
‘1/1’mvl,‘vxlﬁ’]mimU@uﬁ’lé’ﬁLLaﬂﬁWLLaszé’uH\IﬁmﬁﬂixLﬁumwﬂ"ummniﬂﬁﬂuaﬂnsm&h
LLasam’sza’a’mmﬁLﬁ?‘iamiaLméqwé'amumuﬁ&Jumu’mimy'uazLma'awé’qmuuwmzmaquém’h
fulassreszuuliiidsnisusudsunsyuiuiedlunisiesisideyauasnnsujtans
szuulniidlugavedlassiedansesaudauaussuulnitlugavedlasaingdaniognisin
anuiuazimaluladiviuasiondislunsdnaulavesfujianislugudaunulasaneszuy
Tunias
Traditional power grid analytics and operations,economic operation of power grids,
active power and frequency control. reactive power and voltage control,static and
dynamic security assessments. integration of large-scale renewable energy and
distributed generation resources. paradigm shift in power grid analytics and
operationsin the age of smart grids. modemn energy control center (SCADA, WAMS, EMS,

DMS). advanced decision support tools in power grid operations.

090245401  Tasss¥reiugrudwiunsiamisemsluiindugs
(Advanced Metering Infrastructure)
dsiuneu: TneauiLYaUYeINIAIY
Prerequisite: Department Permission
funafluindansos svuueiweslnidalui® (AMR) anlinenssuvedlasaiiedeasdnsy
lassnglnihdansey nsiamdeyalunsianirenidlilin szuuuimsianisteyalunisin
when i (MDMS) nssuaslunisaesrunisanasuldlnin wiheduwsunsianuuiawes
NMITINTEUUAN 9 imeiululassnglnidaaies
Smart Meters, Automatic Meter Reading (AMR). Communications Network Architecture
for Smart Grids. Meter Data Acquisition System. Meter Data Management System
(MDMS). Anti-tampering Methodology. Phasor Measurement Unit (PMU). Smart Grid
System Integration.

090245402  MsIRNIsUAZIATIEIdayalATedeln
(Power System Data Managements and Analyses)
Fndsduneu: IneAuiuTeUYeINIAIY]
Prerequisite: Department Permission
n1sdnanisteyauaziinsizdeyadimiuaulaseigliiy wuudnassdoyaleduiug uay
gudeyadild sQL, wwudassdeyanuuidassairswasgudeyaild XML msiiuanssauy
wazaulasndevesdeya nisiivdeyauSuiauin fie data  warehouse n15¥1 data
mining NMFIATIEVUALAIUIN Teyavunalyg wagnsuaninistoya

Data managements and Analyses for power system application. Relational Models and

Course descriptions in M.Eng. in ESSE Last update: 3 August 2018



The Sirindhorn Internatonal Thai-German
Graduate School of Engineering (TGGS)

Electrical and Software Systems Engineering

6 of 22
Database using SQL. Semi-Structured Models and Database using XML, Concepts for
Performance Tuning and Safety. Data warehouse, Data mining, Big Data Analysis. Data

Visualization. Computation and Data Analyses.

090245120  ngufautusimanini
(Electromagnetic Field Theory)
Jrdsiuneu: InennuLiurgeureInIAI
Prerequisite: Department Permission
AUNTRUNTRA duLiiTuiunan MsunsnIYane @mﬁﬂwmzﬂﬁvl,uammﬁﬁ\‘m’]umam?{u
U msmﬁmawmﬂzymﬁwauﬁmﬁ”uaumaﬁuaﬁﬂéﬁﬁuﬁ’uLam ANENNUSTENING
wq‘lﬂﬁaumLLaswq‘HﬁawimﬁqﬂﬂiﬂjLLUUé’MﬁLLasmaﬁﬂﬁ@igﬂm
Maxwell’s equations, Time-dependent fields: planewave propagation; characteristics
and power flow. Solution of boundary-value problems for time-harmonic fields,
Relation between field theory and circuit theory: lump elements and transmission
lines.

090245121  ngefYMasuaznisidiiadaya
(Information Theory and Source Coding)
Judsiuneu: InennuLiureuYeInIAIT
Prerequisite: Department Permission
foyadutrwuulimmudneulnstmsdhsiaeulnsluasdediavesaussausdeyasalilos
wuvdanudinismeulvddygradssnmsidisiauuuinmeLsudyalazn1s e wu U
nqufinshnifieuresdsunmsgunmsdhsiadyonados
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  Tasstredearsinsdwiiadoud

(Mobile Radio Networks)
FnUsAuneu: TngauiueeuYeInIAIn
Prerequisite: Department Permission
wuzilaseienisdearsiadendl ssuunisnszatsanasusaznisiunldaululasane
57U CDMA 52Uy WCDMA/UMTS @a1dnanssy 03Adsznay n1adenuaznannislunis
ponuuy Msisuiiisuiussuulasstnelwagans 26 wuziilasetine 46 laswienisdeans
\douise Uy WLANS Aildunmsgiu IEEE 802‘11ﬁyu§1umaaiwu%y’u PHY masnaumsiniede
warlasetiaanualuningau Tassadrafiugiuluniseenuuu MAC wuulfans
wuzih Bluetooth (802.15.1) uaz ZigBee (802.15.4) dmiumisdeansszezdu n1sldou
Tas@nedugesiiansuaznisusmsinanisiaseng

Introduction of mobile radio networks. The spread spectrum systems and their
usage in CDMA-based networks. The WCDMA/UMTS networks including its architecture,
the wused entities, and the system design choices and principles behind.

Comparisons to 2G cellular networks. Introduction to 4G network. WLANs based on the

Course descriptions in M.Eng. in ESSE Last update: 3 August 2018



The Sirindhorn Internatonal Thai-German
Graduate School of Engineering (TGGS)

Electrical and Software Systems Engineering

7 of 22
IEEE 802.11 standard. Basic aspects of the physical layer as well as the medium access
and issues of whole networks. The basic foundations of wireless MAC designs.
Introduction to Bluetooth (802.15.1) and ZigBee (802.15.4) as the short range

communications. Wireless Sensor Network: applications and network management.

090245123  szuufeasiaeuuudning
(Broadband Wireless Communication Systems)
FTaduneu: TngaaAusoUTeINIAIT
Prerequisite: Department Permission
LLugﬁﬁzjm5§aawl§awﬁ%maLLUUfxﬁ”laaaézimé’fgzy’lmuwlﬂsiaLﬁm NANNITVDUNATLANTT
famndndnareanudiBadan NSUNUAIBYSES N15A0@1TWUUNAEARUNIRNI TR AL

o

szuuMsmaila FFTA o afuniiuuuiusenanvesiatuazanuinsdidenedyyo
MaaarANansUsEAYesdyg M ineinnuiesdulunsindudeinnann
Fregeszuuiildinain OFDM  n&nn1sveesrUUAans COMA wuusiasstosdymialy
syuUdedns COMA Tasaad1aimdeasuuy Synchronous wae Asynchronous

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 for synchronous and

asynchronous transmissions, multicarrier.

090245124  3AINTIUAWBINA

(Antenna Engineering)
Judsiuneu: TneanuLiureuyeInIniIn
Prerequisite: Department Permission

BUALAYNITITNDTVOIIDINIA NITIATITRAWDINIALUUAILY LALA @180INIFLUY
Lﬁumm GRBCRRRGIRIE LR ﬁ?ﬁ%ﬁ@u’ﬁ?EJE]’]ﬂ’mLLUUlMIﬂiﬁW%ULLa%ﬁ']EJEﬂﬂ’]ﬂLLUU‘UI’N
mm?{ﬂ"m LLu’JaﬂL‘%Iaﬂﬂﬂiaﬂ'glﬁéﬁﬂﬂaﬂﬂﬂﬂ SEUUagINALazAANITIA

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.

090245125  \A3esilawazisnisoenuuuiiond
(DSP Design Methodologies and Tools)
dsAuneu: TngauiuYeUYeInIAIY
Prerequisite: Department Permission
wugthnsUsznadyyaidneawasfusynadygianwildlunisesnuuvendi VHDL,
C/C++ way Matlab weluladildasnaendi ASICs, FPGAs wagfUszaiadyaIan15enuuy
JERUgIINITATINTakAENSAUATIZIENTALIS

Introduction to digital signal processing and processors; design languages: VHDL, C/C++,
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and Matlab; implementation technologies. ASICs, FPGAs, and processors; high level

design: code generation and hardware synthesis.

090245126  A1sARANsARUSEAM
(Multimedia Communications)
Judsiuneu: TneanuLiureuyenIniIen
Prerequisite: Department Permission
yinvesdyyrueigunniflanasdyyradsinisateulnduasnisdisianisiudans
a'nw"muazmﬂumaé’r:yzymmsa%’wLLazmié’nLﬂﬁzﬁé’zgigmﬁ'aﬂizaummgm JPEG, MPEG-
xx, H.26x wag DVD
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.

090245127  @aleenssuiueaiedle
(VLSI Architecture)
FUsAuneu: TngauiuYeuYeInNIAIn
Prerequisite: Department Permission
1IsTWVUIAINY (VLS nOuesinuasngvessy ﬁugmmamwi CMOS NM1588NkUUINT
Aaneaild CMOS 91insBanesuuy MOS LALYMATANNTEBNLUUAT CMOS ﬁugm n1s
mﬁhﬁmmzauﬁqﬂumiaaﬂLLUUN% wAdamsuUtuaznsasna
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.

090245128  n1sRRNUUUSANeATiuTauASRsSUTTUURINDa
(Algorithm Design of Digital Receivers)
FUsiuneu: TngauiuYeuYeInIAInN
Prerequisite: Department Permission
nmseenuuusaneiiudmiuiaiesiuitneamsuogladunuuiiasuaiesiudiainea ndnnns
\3esFuRdneansduALUULaUANNRNIY 1adesTunuy ML dmdumniimeddmiuidn
Jmgduanauuuuasiinisassdaneifuniadrfonedyyraegadussuunudouls ML
ganeifiuwuuAIneadmiun1snauimiziaimsusuimzhainienisussanamlugae
MIUfudnsTAISazsueglaty Madidmeanuiinnsuszanaainud msiese
UsrdnSnmuesgunsalidndemisdyn o wuudnaesvesdyanfiansmy indesdudmaai
wnraudviuresdyaiudsuulaimiaiia
Algorithm design of digital receivers, modulation,. general digital transceiver model,
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
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receiver for time varying channels.

090245129  Anen1ssiaau
(Cryptography)
Fndsiuneu: TngauiueeuYeInIAInN
Prerequisite: Department Permission
Ingmssiaduiuuiunguadusuuanysal wazieulnsdiquduuuuieonasianiia
Uaymnnsd1dmguiinay Mad1siaduuuungwIas T ITUUMBEULUURRR e
Classical cryptography, entropy and perfect secrecy, fast block ciphers, number

theoretic reference problems, public-key encryption, digital signature schemes.

090245130 amﬂﬂﬂﬂ‘ssuwaﬁzuuLLaWﬁ'JEI‘IJixmaNa‘uaqa‘ﬂnszﬁmﬁwﬁ \AFaU
(System and Processor Architectures for Mobile Devices)
Judsiuneu: TneanuLiureuyeInInin
Prerequisite: Department Permission
AudeaniInIsUsznanalugUnsaideansindouiindnnisvesnisdeanslianeidangu
L‘Vlﬂiuia§6’?j§ﬂauam‘{jmniim‘wﬁwﬂismaNaﬁugmmnﬁummL%ﬁ‘dizmama LaENg
Uszmnanaguuivlumheuszmanamheysyananafifynddaazasiuauussgnd ASIP
anunsaUsulUasuenldanidnenssuvesssuUULENLU UM 18 MIEUTEIaNAN1TEENKUY
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.

090245131  MABYN1INTIIULATNITUTEY
(Estimation and Detection Theory)
FUsiuneu: TngauiuYeuYeInIAInN
Prerequisite: Department Permission
ﬁugm‘uawqwﬁmimnﬁuLLasmiUizLﬁumsé’f@ﬁﬂﬁ]LLUUiuuﬂ%'aﬂﬁﬂ’lséjﬂLﬂmLL‘U‘Uﬂ%Lﬁm
LLawmaﬂ%ﬂmqwﬁmsﬁmaﬂaLLU‘UNaMmSUixmmLLU‘U MLIaZHUY MAPMTaSd QI autau
Huuutesdaailivustunaiasiaaedessudmiuduaia 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.

090245132  UsymidiAarau13ANTsunsauuIa
(Special Problems in Communication Engineering)
FUsiuneu: TngauiuLeuYeInIAInN
Prerequisite: Department Permission
nsufdgriduiamnssulnsauwauildsuneunuie nseudiunisineddymas
(Problem-Based  Learning) N1331891UAMNUAUNTNI0INSWATYNRT n1snumiukasyiuiia
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9N1571910 N155uTlerdinaIne1a1senuTnm iwﬁgqmﬂﬁfﬂﬁﬂmmguﬂ QREIEL
F18UTUNATA
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.

090245133 @auduIsuarlaseineIngaaniiin

(Software-Defined Radio and Cognitive Radio Network)
dsfuneu: TngauiuYaUYeInNIAIYN
Prerequisite: Department Permission
nsldanasunwazngtedsdu ssuuingmnuameganiuisnsnsiaduadnesu lassieing
nondiuazandnonssy maluladnisidrdenduaruivuulaufinuazduneuis
andnenssuluslameaingreniiiivl lasswisaentiin wnsgrudmsuingaeniiiiv n153nw
AnuUaonselasaveIngaanifin

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.

090325134  WdaRitAENIeAIUIAINTIUINITANUIAL
(Advanced Topics in Communication)
Tsiuneu: TneaaiusouveInInIz
Prerequisite: Department Permission
shdefiasluimnssulnsauuiantugs Tdefidmdenfivalunisdearsliats lassdionis
doans wieluladvisewiieudndumuiing viewalulaglulasiom
Advanced topics in Communications, Selected topics in Wireless Communications,

Networking, RF frontend technology, Microwave Technology.

090245220  BlANNTBUNANNAY

(Power Electronics)
Frdeduneu: Lud
Prerequisite: None

gunsaldidnnsedindinds Auanifdeauafiuandljifvesraunesinesvlindnies
nszuaadulunseuanss reulesinesvdndniseanseuanselinsruansinauliasinesyia
JnsseanseuansslunseuaasunIoduesinesnauesnesTRnInssnssuaasulunseLaasu
2easatuueiuavaeunefinosylnsewsiaing mnulaiouvesssuudneidsinih

Power electronics components: idealized and real behavior of AC-DC converters;
DC-DC converters; DC-AC converters or inverters; AC-AC converter; snubber circuit and

soft-switching converters; distortion in electrical power supply system.

090245221  SradUasnuszuulnin
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(Protective Relaying)
FurvsAunau: Tul
Prerequisite: None
nvevsAukazuInsgIuaIuaNUasadelussaurIAuas s deainnssualni
wasnsnstlesfudnsunisauusssusniinannsdudalnenswasineden 11msn13nIs
Josiudmsunisauiuliiusegs nmsdesiuangdwaziaidaninlyaniiuuagn1saniems
gunsaimstlasiunaginuansihau ssuumstestudmiunsioudadinlih uawmed uaziedos
Awdalaiin
National, regional and worldwide safety regulations and standards, Risk of electric
currents. Protective measures of low voltage installations against direct and indirect
contact, Protective measures of high voltage installations, Protection of lines and
cables against overload and short circuits, Protective equipment’s and their modes of

action, Protection systems for transformers, motors and generators.

090245222  anudeieldvasszuulnih
(Power System Reliability)
UsAuneu: 14l
Prerequisite: None
winnsidesiuremguiamniesduiasanudedeld  nsUsuifiuanudetioldvesszuy
frdawdalnih  nsUssduihdsdsonasdfiing  nsUssiuamuiedeldvesisszuy
nARLAzsTUUAEds Ity nsUssiiumnudedeldvesstuudiving  wagnsusziliuyaci
yaspdodiols
Basic probability theory and reliability concepts; Generating capacity reliability
evaluation; Operating reserve assessment; Composite system reliability evaluation;
Substation reliability evaluation; Distribution system reliability assessment; Reliability
worth assessment.

090245223  anazdragluszuulniiiiiga
(Electrical Transients in Electrical Power Systems)
Usduneu: 14l
Prerequisite: None
‘mé“ﬂﬂ’lsﬁugmmaqn'nz%"mﬂmwuiw%ﬁ’]a“’q amzdhesiilesanmsdinsoisasivih msmias
msiinesadalatuuuuting ansiaunddiagidessnmsdasensasiidih anedheslussuy
Tflwuvanuma azdansluasdsluiinide audnvurvesgunsalliiinnglinnzding
UsNgN1sallagNaINnIsiafiaN ﬂ?iﬁ@ﬁﬁUigUULLa%qUﬂifﬂWﬁ’lmﬂﬂ’liLﬁﬁm’]’J%LLidﬁuLﬁu
3
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.

090245224 igUULﬁUWé’N’]ULWﬁLﬁE}%
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(Battery Storage Systems)
FurvsAunau: Tul
Prerequisite: None
ﬁugmﬁmﬁwauwmma’% ﬁug’]waamﬁh\lﬁ’] LL‘UG]LG]@%ILLUUUEJJQQLLUmLm@%LLUUVJQSQﬁ
SPUUSINSUUAMBS KU RBMURMES TN UL UALAe3
Fundamentals of battery, basics of electrochemistry, primary battery, secondary

battery, battery management system, battery model, application of battery.

090245225  ftuAGaUAINTIaALAUD
(Switched Reluctance Drives)
Frdeduneu: Lud
Prerequisite: None
flugruresgaduindeuidaunud n1seenuuuneInoiaIndIdAuALS 2asuUasiud Ty
uawesaintidnumudnsmuguiiduindeuaindidauaud nsmunuuuuliirindumis ns
THustundeudindssaunud
Fundamentals of switched reluctance drives, design of switched reluctance motors,
converter for switched reluctance motors, control of switched reluctance motor,

sensorless control, applications of switched reluctance drives.

090245226  g1uguAlnin
(Electric Vehicles)
Awdsdunou: 1ail
Prerequisite: None
vannisuazlassadrseusudlniuazeusudliiuuugnaay ssuuduiedeu szuuify
WA szuuAndandenu wialuladeusudluiiwuunigg
Principle and structure of electric vehicles and hybrid electric vehicles, propulsion
system, energy storage system, generating system, different technologies of electric

vehicles.

090245227  Gashaamizmednudaanssuininmigs
(Selected Topics in Electrical Power Engineering)
FdsAuneu: 1dd
Prerequisite: None
%wﬁ%ﬂsamquﬁqL‘ﬁamﬁagﬂum’maﬂﬁmwﬁwufamﬂﬁﬂv\lﬂwr‘hé’q ANAIAALEDN
VOINAOU
The course will cover topics of interest selected by the instructor in the field of

electricalpower engineering.

090245228  szuudulaFoulwil
(Electrical Drive System)
FwdeRunen: Tl
unhifgafuszuutundeulnih ngufiiuguvesmsindeudimana aeunesinesdmiuszuy
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Fuimdeulylih svuuduiedeunseuansaazmsaiua ssuuduideuddlastauazmsaiuny
sruutuindeunilenthuaznismunu ssuuiuirdeuaindidaunuduaznisniunu
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.

090245229  nsuswsaunIwgszUUlnHIAAY
(Asset Management of Electrical Power System)
Awdsdunou: 1uil
Prerequisite: None
anufidosiuieafugunsailaiussgauazanilniinzags nndouaninvesgunsal
Infusege nagnsnisungednwaunsalluiiussgs nsesrsaeusarinsednymtoudadli
Mas nMsnsiaaevkazi1sesnwaIndinnauluiiusegs msvssdivengmsldauvesgunsal
Infusegs nsUnssdnwuBadesiunasmsvngssnyidsaninvesgunsalluiussgs 38ns
Usziduanmgunsallaiiiiussge msuimsanudeslunisldauuazdigenwigunsal
I sege M3UTMsINN15Tand1309A9ARs NMTIATIIANUANNUNINATYEAERSTuN1STY
Nugunsallniusege
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 power transformer, Inspection and maintenance of
power circuit breaker, 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.

090245230  n1suailwes aruanwazdasiussuulniinigs
(Power System Monitoring, Control and Protection)
FvsAuneu: 1l
Prerequisite: None
mnufifosiuinafuddasvawes waluladddasmavesuazauidoyaaainiy
1ATFIUEINA Funshiaivangausonisiadsdlasmagesluszuulaih suunisinen
uardungnsnifirseunquituiiluaentie ihuszasdessnmaueiives muauiazUfoinslu
szuulilit esAUsEnaurensUuRnisseuulnihmds Ysingnisaimanadnlussuulndi
wialulagnaiunisueiwesuazuaniua  waAlulagvsnunisaivaukuudesiuarmiuay
WUURNLaY mﬂiuiagmdé”luﬂ'ﬁﬁmﬁ’ulw%ﬁﬂﬁaaﬂmqﬁuﬁﬁﬁm n1sUszyndldgelasina
woslunsuszidiunnuiasadevenainluluvosulal
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

Course descriptions in M.Eng. in ESSE Last update: 3 August 2018



The Sirindhorn Internatonal Thai-German
Graduate School of Engineering (TGGS)

Electrical and Software Systems Engineering

14 of 22
visualization technologies, Preventive and emergency control technologies, Protection
technologies against blackouts, Online dynamic security assessment applications.

090245231  szuumswaalWiuuunszateaud
(Distributed Generation Systems)
FvsAuneu: 1ud
Prerequisite: None
ﬂﬂlliL‘ﬁ{aﬁgl/ULﬁEl?ﬁJUiBUUﬂ’liwavaWﬁ’]LL'U‘Uﬂi%‘i]’]EJEUT“LJET wialulaglunswdslwiuuunsyane
Aue wmiuia@mmémlvxlﬁwLLUU@?@Lﬁ:uLLazmﬂIuIaQmiwam"LWﬁwWﬂwé’qmumuﬁau n19
\Bonsoszuumandninihuuunszaeguiiniulasegliimdn szuudmhelnihiiuoadi
nansgnuamaiinanmsideuseszuunsuanlniuuunsransgudluszuudimig i
8NAIREINTY NansENuNIsuNTaqdendenuluaisds nansenunisiuessiulii
NansynumeiuANNTeievasszuuli nanszmumisiuszuuileafugunsalluidi
HansEnuNIeunIsivavedtiill saudennunisussendldlussuulasanedanser wag
UUNBINULATEFANARSVRITEUUNSHAR LT WU UNS ¥ BAUE
Introduction to distributed generation (DG), Technologies of DG: conventional and
renewable technologies, Grid interconnection, Active distribution networks, Technical
impacts of distributed generation on distribution systems: loss, voltage profile,

reliability, protection, power flow, Smart grids with DG, Economics aspects.

090245232  \A3psdnsnalnii
(Electrical Machine)
wdsAuneu: 13l
Prerequisite: None
wlowtUas:  1AT9@TewaznIsNIIL 199sauLad waAnssun1vinau ndeutasauina
in3esdnsnanszuanse: TaseaiianasiBnisvinnu 299sauyad aunisuseiy weAnssunnsg
o peuyedy oueessuendunquauiuudivinuyuuaznisadisauuwivanyu
Lﬂ%‘l@ﬂﬁlﬂiﬂalﬁfiﬁﬁnﬁﬂi aqasauuuaé ‘anﬂssumsﬁwm LRNUN9I9NaY IiLM@%ﬂi\‘iﬂﬁ%iaﬂ 13
Uiuanuda nsesdndalwiunienineiesdnsnadalasda:  1sasauyad nsiaudy
wioteliiinsdl infesdinsnadilastanuunssunnaedosinsnalifuuufammdesdu
Transformer: construction and mode of operation, equivalent circuit diagram, operating
behaviors and three-phase transformer; DC machine: construction and method of
operation, equivalent circuit diagram, voltage equation, operational behavior,
commutation, armature reaction; rotating field theory and construction of a rotating
field; induction machine: equivalent circuit diagram, operational behavior, circle
diagram, squirrel- cage rotor, speed adjustment and induction generator; synchronous
machine: equivalent circuit diagram, operation at the rigid network and permanently
excited synchronous machines; introduction to special machines.

090245320  @anUnenssuvanana’

(Software Architecture)
Fasunou: lngANUTILYRUVBINIATIY
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Prerequisite: Department Permission

wnAndmiunislusunsunnuduiusifiauadmiunsoenuuusruugendnslu
TUsunIuUTEENARIUAIY uImeiNiuresmwaalnenssudmsunisasiessuugenduas
arunduviosiudiiududaingialussuudosuasnszuaunsuuunieutunistigedne ms
witgyniuuirnssugauses Ao niusunsuUssandnum1ee ssuUlinausy U U

Concepts for program units, mutual relations valuable for the design of software
systems in any application area, integrated approach of an architecture Language for
structuring a software system, locality, hierarchical layering, object-orientation, generosity,
subsystems, concurrent processes, maintenance, reengineering problems, examples from

different application domains, interactive systems, embedded systems.

090245321  n1sasvaaUlunaTaNALIS
(Software Model Checking)
Intaduneu: 1l
Prerequisite: none
mMsinseiguantRnugndeessruUTodLiiTiauduteu msfnwimada
eﬁﬂ’li‘ifi’]ﬁ?ﬁm&ﬂzﬁ?jﬂ MIINAENSLTINIAIA1981ANINT N1TATIAIMUVVDITTUUNT oAU
Funouis msmuueaszafylaezunsunsdedulanuuninia nisandunuuIsdIl alla
LUUUEY NSiATIELULATR LaziAdesliereNddmiunsiinseinuantianugnies
YOITLUULONALIS
Model-checking techniques for the automated analysis of correctness properties of
complex software systems, optimization techniques that make model checking
verification techniques of industrial relevance, temporal logic, automata, modeling of
concurrent systems, algorithms, abstraction, binary decision diagrams, partial-order
reduction, hashing techniques, static analysis, and software tools for software model

checking.

090245322  @auURAMDINTINAN

(Computer Graphics)
vsAuneu: Tl
Prerequisite: None

uminieatupeufinmesnsmiin mudladostunasuunanvoanalulad reufinmes
nsminuuuAesfuazanudd msliiedesflevordmiiugudmiununenfiunesnsminuuy
aemavafiffieaddensniinegedisyavinm

An introduction to computer graphics, understanding of the background and
concepts of 2D and 3D computer graphics technologies, using standard 2D and 3D

graphics librariesfor efficient graphics content generation.

090245323  (3R4AARNIENINAIUINGINITABUNAADITIUHUR
(Selected Topics in Practical Computer Science)
FnTaduneu: TngaaiureuveInIAIn

Prerequisite: Department Permission
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ﬁa%mazﬂiuﬁmﬁam%ugﬁLﬁ'U?iaﬁﬁuﬂﬁﬁamimqﬁ’mﬁ‘wmmﬁﬂamﬁumﬂumm
AmnssuszuuYansiLg
Advanced topics in practical perspective related to the computer technology in the
field of software systems engineering.

090245324 nslfneuszwinsuywduazouiamesiosdu

(Introduction to Human-Computer Interaction)
FnUsauneu: 14
Prerequisite: None

N1599NKUUNITIARDUTENIIUY¥IRAEADNNIADS N1TnaulATeninsuyLduay
AeuamesedeUszianamuazfsnys Maneuldsenitamvilazaouinmeimoniw
e wieluladanmwindenaiiouiiensneuldsenitayuduasasuiiames

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.

090245325  (304AMRNIZVINAIUAAINTINTTUUTONAWIS
(Selected Topics in Software Systems Engineering)
FnTaduneu: TngaaiureuveInIAIn
Prerequisite: Department Permission
sdeuarusziduidomiugsiifodostussuuronduaiingg luannimnssuszuy
FoNAWIS

Advanced topics in software systems relevant to software systems engineering.

090245326  szuulunauazmaluladgiudayadugs

(Advanced Database Models and Technologies)
Fdsiuneu: lngauiuYeuYeInNIAIY
Prerequisite: Department Permission

Tuwagudeyauarszuuguteyagalvil nsasidunadeyadeduiusmenwieafuien
msaidlunateyandlasiaisnvidndidunes msuimnmemsdsuasesgudeya
msuTuusisUsEdvsnmuazanulaendelunsaigiudeya

modern database models and systems, yet scientifically based level. relationalmodels
and database using SQL, semi-structured models and database using XML, database
transaction management, concepts for performance tuning and safety in database

implementation.

0905245327  nnsdeansyali
(Modern Communications)
Intaduneu: 1l
Prerequisite: None
nuidaaalvivesoenieuazdyanaing weluladnsdeasuuuiiasuaslmegalming

(e} )

WIBUBUTEMI N DNAR @S UM INTEnedy NI g
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The theory of optical fiber and radio signals, modemn wireless and fixed communication
technologies, comparison of various media for broadband communications.

090245328  anuieiieldvasvaniuas

(Software Reliability)
Intaduneu: 1
Prerequisite: None

wé’ﬂmiﬁugmuazwmﬁaé’m%’umﬁumuasLLﬁlmﬂawuﬁmwaﬂm(ﬁiNﬂ Tusguugonsunag
wRakazIsnsvaaevegnduszuuiinisnsmugeulusunsudaludfinsfivunnadnuue
Tsunsuuaetuneuiinmaveasuuuusiaes Maaszimslvaresdeya

Introduction to basic principles and techniques for finding and correcting errors in

software systems, concepts and methods of systematic testing, model-checking methods

for automatic program verifications, data-flow analyses.

090245329  FdnEnAimuNzauiign
(Optimization Methods)
Intaduneu: 1
Prerequisite: None
'1/|Q‘NaF’]’J’]llGU‘U""IJE]'L!LE]‘LJ‘WUSUiEL!ﬂ’]iIUiLLﬂiQJL‘U\‘lﬂmmﬂ']ﬁfﬂi ’Jﬁ‘UJJLWﬁﬂGZIﬂ’YJ ﬂﬂUﬂﬂi’JLﬂi’ly‘W
Auseuln Anuan1s e uduIsunnfuasinunveulwniinisuaniuasfans
TWsunsuuvuieuledifunséumuuuianizd sane3iudad Tamn mimmqumwvlmﬂu
EAG]

Complexity theory, NP-completeness, linear programming, simplex algorithm,
duality, sensitivity analysis, integer programming, branch and bound algorithm, branch
and cut algorithm, constraint programming, local search, genetic algorithm, nonlinear
optimization.

090245330  FEUUKUUNTZANE wazmalulagnin

(Distributed Systems and Grid Technology)
vsAuneu: Tl
Prerequisite: None

FEUUKUUNTEANY MIUTTLIARALULIUIY imAluladnia ﬁugwumﬂmm%’wamﬁm&Jﬂiiu
WUUANSY 2onAlasinans mnulasnie NSUTMSIEUU MIasNssuUAaLiImesAamasLan
é’aﬂ@%ﬁmﬁm%’mwLLmu%’mmﬂuamLﬁdﬁlﬁ@ﬂix%ﬂ%quaqm

Distributed systems, parallel computation, ¢rid technology, distinct computing
environments, system  architecture, middleware, security, system management,
implementation of a small-sized computer cluster, scheduling policies to optimize resource
utilization

090245331  auUasnnelussuuASae
(Network Security)

Furderunau: il
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Prerequisite: None

madhdannssuuieierns aruditugiuiasnislion Tuduvesmmnasnfevesssuy
w3a918 gunsaliumNUaendBYatsTULA3eYI AuUasnsuvaansortedunesiinly
yunensivavesndudeya anuiaUnAlunsetigulevieiuaulasnds N3nsRaeUaIy
Uaenasis nsnemsieleives

The fundamental of network monitoring, the knowledge and practice of network
security, Intemet security from the packet flow aspect, abnormalities within the network,

security Policies, security Audits, cyber Terrorism.

090245332  msupLHiLdnsNa
(Machine Vision)
Fnvsauneu: 14
Prerequisite: None
umienfumeliladmsusaiiudnina damdszneuiugiuneg lussuunmsueadiudnsna
msUszgndlinsueaiiudnanalumusineg meuimnssuuaslugravnssiduiifedes
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.

090245333 msﬂszmawmwmmaﬁ
(Cloud Computing)
Fvdadunow: Tl

Prerequisite: None

AniiazuLr i ARTINIUIHANANARUUARTIF LaZMINAANTOTBITEUY lngnsouAsy
DagUUUUUTMIVIANY WU WU laas, Paas, Saas, Uag BPaas %wﬁé’mmaﬁqmmﬂaaﬂﬁauu
ARTIA NMIYIMIUsEIIaRARE UL ANEN MG WasmTIesedeya Big Data UnAnwiazieus
sheuuuilvinegadudu fagilmZeudnsimundvesssuy meaiawensunag uaznism
UIMeang 9 lussuuanugsialaldinnueg uupama
This is a hands-on comprehensive course of Cloud concepts and capabilities. Various
Cloud service models includes Infrastructure as a Service (laaS), Platform as a Service
(PaaS), Software as a Service (SaaS), and Business Process as a Service (BPaaS). The course
also discusses the Cloud security model and associated challenges and introduces High
Performance Computing and Big Data support capabilities. Through hands-on assignments
and projects, students will learn how to configure and program laaS services, how to
develop Cloud-based software applications on top of various Cloud platforms, how to
integrate application-level services built on heterogeneous Cloud platforms, and how to
leverage SaaS and BPaaS solutions to build comprehensive end-to-end business solutions
on the Cloud.

090245334  n15USEUIANANTNAINDE
(Digital Image Processing)

Furderunau: il
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Prerequisite: None

mmilﬁaﬂéfmﬁmﬁ"umiﬂismaNam‘wa?maa N15uUadT8 UUAVDININ N1V
thresholding  MsUTUUTIAMAINVBININ MFaadyaasunulunIn N3y sampling  wag
quantization NSLUIUINBININ NMIVVEUTBININ MTUTEIRARAN WALl uTTEe
5U319 Msnsesnmuaznsvi comelation nsuUasnwiy nsudasyBesuuulidewos ns
wadlaleduuulivieiles msfsgadnuvazvesnmmsidinm msdeutunmlagnsimue
FuvLs MITMUNTaanmN

Introduction to digital image processing, image color conversion, image thresholding,
image enhancement, noise reduction and restoration, image sampling and quantization,
image segmentation, edge detection, morphological image processing, image filtering and
correlation, image transforms such as discrete Fourier transform (DFT) and discrete cosine
transform (DCT), feature extraction, image recognition, image registration, image

classification.

090245335 miﬂismawamwaﬁmaa%’ugﬁ
(Advanced Digital Image Processing)
nTaduneu: 1
Prerequisite: None
miﬂizmamamwﬁ%maaﬁuqamiﬁUéY@mWLsziuJPEG uaz PEG2000 mytesfudvdvives
A sdrsanmiiennutasnde nsieuslnonisujvAnazduAuaindaneifiunis
Uszanawanwlu Matlab msideuaginnifoadusdalviifeatunsuszanananin
Advanced digital image processing, image compression such as JPEG and JPEG 2000,
image copyright protection, image encryption, Learning by implementing and investigating
image processing algorithms in Matlab, Research and development of new image

processing projects.

090245420  nsUIMTAUNINWILATSEUUBAIUIIA luaa T lWHA
(Asset Management and Substation Automation)
FnTaduneu: TngaaiuseuveInIAIN
Prerequisite: Department Permission
uminAgafussuulnliidaaioslussuulniiimgs guasallaiiusegsuazandlain ans
donanmyesgunsallvliusage addruiaunAdemeuaznsuszidiuengldnuvesduning
wazgunsallniiussgs nmstrsedhwiduilowaznisingesshwinuudesiu n1snsiafaniy
anmaunsallaiiuseas nsungesnwgann A15UIMIAMLELS STUUSTALLTAluaanT]
Triihussgeuaginnsg IEC 61850 nistasiuszuuliihings
Introduction to Smart Grid in power system, High voltage equipment and substation,
Aging and degradation of HV equipment, Failure statistic and lifetime estimation of HV
asset, Corrective and preventive maintenance, Condition monitoring, Condition-based
maintenance, Risk-based maintenance, Substation automation standard [EC 61850,

Protection in power system.

090245421  wialulagwasnunyuiisuuazsalni
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(Renewable Energies and Electric Vehicle Technology)
FnTsAuneu: lnemuiiugeuresnIaLYn
Prerequisite: Department Permission
uminAafundnumuisudmiunimannssualii undmdsnumudsudmiuang
wandunszualalihudy waduasenfing feiuay wdsonuh anufeuninuateding Tauaa
anudeuldian wag wdsuainumams waluladiiundsnudmivszuu uniifeafy
wialuladsalnih gaduindeunaznismunu sruufundsnudmiusaloii

Introduction of renewable energies for electrical power generation, renewable
energy sources for conversion to electrical power such as photovoltaic, wind turbines,
hydro power and solar thermal power plants, biomass, geothermal and ocean energy,
energy storage technologies for system integration, introduction of electric vehicle

technology, electric drives and control, battery storage system for electric vehicles

090245422  Wslapeanisdeansdmiulassdnglninganies

(Communication Protocols for Smart Grids)
dsfuneu: TneauiLYeUYeINIAIY
Prerequisite: Department Permission

Tnluladvedlasstneuazanasgulunadadauuy 1S0/0SI Tassdiefiuiivse vioadu
wAaiugiukasdnuvasnizesnuuulusinaoavesnisdeans galuslamea TCP/IP 38013
%’mmi%’aaﬂaﬁﬁmwammiﬁﬂwumLﬁumamu%auim A1TATUANANINLBDAVDY TCP
anndnenssulasaiienisdeasluindandos WAN uag FAN definrsarlunsesnuuulasetng
wugtlUslaAoaDLMS/COSEM wag ANSI C n1sussenaldlunisanfiuemu-ssuu SCADAUAY
WAMS

The ISO/OST reference model. Local area network. Basic concepts and design aspect
of communication protocols.TCP/IP protocol suit. Error handling methods. Routing
algorithms. TCP congestion control. Smart grid communication network architecture — WAN,
FAN. Network design consideration. DLMS/COSEM and ANSI C Protocols. Wide area
monitoring system. Application in utility operation-SCADA and WAMS.

090245423  szuudeamsdmiulassnelninganies
(Communication Systems for Smart Grids)

Fdsiuneu: TngauiuYeuYeINIAIY
Prerequisite: Department Permission

gunsnlUszinnefauflussuudeaslfans lulaseiesmart Grid ndnnisagviounas
QUEGAARI mﬂammﬂm‘dium‘wmm LLau‘qum;]a’lEJaﬂuiwﬂmﬂumﬂu aUﬂsmmmm‘w&J
UssLamiaaniaz oy mmiL‘U@mummmmammﬂ miézlaumiﬂiuuuaaa’ﬁmmm‘w?J
LLaJL:uIﬂ3L3WLLauﬂ’limwmaauqﬂﬂimL‘U@\muuaﬂﬂﬁLU’emeuanmmamawmmulvxlﬂ’lLLUUVb
aelAsetne RF Mesh n1sdeansinuaneasialih lassinelnsédniiadeud

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
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systems and basic measurement techniques, Principles of wireless power transfer, RF
mesh networks, Power Line Communications (PLC), Cellular Networks.

090245424 Suma%!,ﬁmae?iwhm SOUA

(Internet of Things)
FTaduneu: TngaaAusoUTeINIAIT
Prerequisite: Department Permission
druuszneukaran1nenssuves loT, svuvaneinailad, gendwisilei, nsleusedeans
A wsusyuvaNeInailai, NsdeasTEninnAIesinIna, AregensldaukasnsUssgnaly
loT, NSERNWUULALWRIUMGU [oT

Components and architecture of IoT, 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  anulasangluvesdmsulassinglniidanses
(Cyber Security for Smart Grids)
Fdefuneu: TneANUTILYaUYRIN1ATY
Prerequisite: Department Permission
an1tnenssuauUasnds USN1TANNYARANY AUUARAAYIEUU AMNUAEANELIASRYNY
Anuvaensieleiuss nsiasigianuRanainveddnsinaoa nslaudlaiues wugiiswaau
e nsiisiadu ysunmdeya nsiigad anudasadeisetielians anuvasndeszuy
RF mesh, Wi-Fi anuaenftirdetnedine Aruvasnde PLC AnuUasnds 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  vadentawlua1v1iaInssulATe WSR3
(Advanced Topics in Smart GridEngineering)
FnTaduneu: TngaaiureuveInIAIn
Prerequisite: Department Permission
Sosmanzlidmnssulasselniisanses

Selected topics in smart grids engineering.

090245427  UsymisAwanvnisnssulassngluinganses
(Special Problems in Smart Grid Engineering)
dsfuneu: TneauIiLYeUYeINIAIY

Prerequisite: Department Permission
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AsuAdamidndmnssulaseiglniiSaasesild Suneumne nsSouriunisin
uAtleyn1a39 (Problem-Based Learning) M351891uAmAUNINvaIN1TuATy n1svuniu
wazUuiiananisvhay mssuilsendiuainetanssiivsnm imﬁgqmﬂﬁﬂﬁﬂwmuﬁuq s
WHUTIENUTLNALA

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.
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