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Course Descriptions in

Master of Engineering in Electrical and Software Systems Engineering

090245001

090245004

090245100

521U8UIa I BRAEIMN TN

(Industrial Research Methodology)

Fdadunow: Lidl

Prerequisite: None

seilguIdedmiunisuseyndlugnaivnssy n1slsukagnisiiiauenianaila A3
yumnssanss wusiidenidesuinfuavstasviooyansing duumanada
Research methodology for industrial application. Technical writing and

presentation. Literature reviews. Introduction to patent, Technical seminar.

s2iiauIsNIT00NKUY

(Design Methodology)

UsRuneu: 14l

Prerequisite: None

NTEUIUNIONLUUAMSUTZULLIAATMSaling (VDI 2221, VDI 2206) 35n1590nuuunlu
vien] wugtiAsadumsiaundudgulnauilan: wwmadamgud 3BnmsUfTR wugh
Aertumadanisesnuuukarnisadiaalunin Tasenu: N1UITU8ETU N9
NUNIUNTONUUY msﬁmuaﬂ%’ﬁqmﬁwa

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

n1seankuuNaskazaunsallulasian
(Microwave Component and Circuit Design)
FUsdunen: IngmnuiiuYeuveIaNgns
Prerequisite: Curriculum Permission
= 1 < I ! a Y ! a s
nouauuiuantiiih nguleseie MsRasangduuunilivedasitg msiimes
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BJT, MESFET, HEMT ﬂ’]i@@ﬂLLUU’N%TﬁJEﬂEJVIﬁ SUEUTEUTIUNIUAT NITBBNLLUUINTVYNY
ﬁﬂé’wé’ﬂmiﬁugm nseeNnLUULAIBsSUAE a0

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.

Tslnavanisdoms
(Communication Protocols)
Fundaruneu: AUy URInangns
Prerequisite: Curriculum Permission
LLmﬁﬂ‘ﬁugmmmmi?iamﬂmﬂmmﬂml,asLﬂ%aszj’mﬂauﬂ’al,ma% WARRTEITUNNS
Mudmsulaseaiianseding Wnlulagveddasevienazuinsgiu Lunas1989uuy
1S0/0S1 w3eteiuiiuszsvieiu Suimesidauaznindoudeirdetne wunAaiugy
wazmseenuuuluslareanisieans sunuuazmsiLiunuvesyallsinnea TCP/IP
FBnsdanisdeyaiianaia nmsdmusidunianisidenleay IP ndnnsiauves
TCP uag UDP M3AuANAILeenuas TCP Tuslnpoatuuendindu
Fundamental concept of telecommunications and computer networks.
Concept of layers composing the networking framework. Network topology and
standards. The ISO/OST reference model. Local Area Network (LAN). Internet and
connecting networks. Basic concepts and design aspect of communication
protocols. 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.

ssuvfaaslaeuuudndag
(Broadband Wireless Communication Systems)
FundaRuneu: AUy UTeInaNgns
LLuz‘Ljﬂdmiﬁlaﬁ’]ﬂ%ﬁ’]85%6\@@ wuudraesvesdyyauuuliseiiies ndnnisves

walansdfafnandnalenaudidweann nMsunudieises n1sdealsuuunany
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ARUNIY n1sWmLIsEULGEmAalla FFT AYQIULANKTILUUIUD D VLT NUDILIA LAY
AuAnIsHdInedyaamItaaraud MsUsEinAYsd IS AT
anuurazidulunisdndudaianaindiesiessuuiildinaiin OFDM ndnn1sves
syuUdeas COMA wuudiaswesdyqialdussuuioas COMA Taswasuedessu nsl
\siUsEAvEamueAiesiUTEUU COMA szuvdoansinsdwiindoufiyad 5

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 System:s.

ssuuduindeulndi
(Electrical Drive System)
vsRuneu: il

unthiferfussuuiuedeulnil vauiuguvesmsindeuiiniing aeunesines
dmivsruuduindeulnin szuuduirdounsruansiuaznisaiuay szuuiuiadou
Belastianaznsmuny szuuiuedoumientihuaznsauay szuvduindouaindian
WAUTLAZNITAIUAN

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.

nsnagaulardnszian waunsallniliusegs
(Testing and Condition Diagnostic of High Voltage Equipment)
AnUsdunen: il
Prerequisite: None
n1sasazdnussiulniusasluiesuifinisinfinuseas nsmaaeunsnuy

AsnuvesgunIallniussgemeussiulninssuaadu nszuanse uazusaiuduad ns
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Auraunliiwazvatinn1soonuuvauIu NTAnRarIsauIsdIuluauIuYeg
gunsalluiuseganasitnisnsivin ssuuaTIafanILwagIATIEian naunsal
Irlflussas msnsiainnmsifnfawsavisdinlussuvaslniusegeddau nmeaeu
uaznsthyssnwmdfeutastiihimdssemamaaeumsliihuaznisneaouthifuauiy

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.

n1saduauuazdasiuszuumsnaalniln
(Electric Power Generation Control and Protection)
FdsAuneu: Ll
Prerequisite: None

welulagnsranlnih nsdeusessuumsnanliiuuusnai, WUUNENUNY
Foufiusfuuazuuunszaneguiiinglaseoidalain (su ndenunasering
WEIAY wumeednundsey sosudlnd WJudu) ndhnsviauvesssuunisuan
i nmsaferfunataaziafiosnmvesszuulassremdalni udnnsiiugiu
Tunisaruguaudkazussfumsliin msvuweIosdudaluindiglassdne
fdslniiiangn nrsvsusuuruurenaIestudaliiwarnsudstuniselnan
izuummmmwuﬁmﬂw% FEUUAIUANLIIAUNILNTT SzuumIANNITWNTIvRY
frdelnin nsadawuusiaesdimsussuunisuanliihuuuddesvawaswuuiild
dueines ﬁmuﬁmws'aa(ﬂ'ﬁé’mqm)l,t,awé’ﬂmsﬁugmmaamsﬂaqﬁ’uwuumﬁmiﬂﬁw
n1stestuszuundnlniinluaninznisirauiildund  demasianswieatunis
Ujtanisvesszuundandesulihvazdeusesgivlassinemdlnindnuas
nagNuEnFeanaNtATIIemadlniuan

Electric power generation technologies. Grid 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 power grid dynamics and stability. Frequency
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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.

JURDUITNIIABNNINDSOESTUTZANS AW
(Efficient Algorithms)
AUsdunen: InANiuYeuTIiaNgns

Prerequisite: Curriculum Permission

MSIEAINU: NSIFLIEIRULUUNBE NMITPIAFULUUEREN MSISBIRRULUULNTA
ASISYIANAULUUENYDIN MSISYIEINULUURNATY NISHIEIAIRUBUUAINGDSN, NSAUNN:
MMSAUMUUUAINU NMTAUMBUUNINIA NSAUNILLLINTINE NTAUMTULLIEN 9ane3
fiues Bellman-Ford sane3fiuwes Dikstra Saneifiu A*, lassasnstoya: 1193 e1dlsd
aufia N5 mMIees 8w sulfuuuninie, nszulurimlsanesfiy: nsiFenen
FupoLATLU wenuazienTUy TuneisUssivariun fvunnswath, msvnenzay
fign: mslvaianniige dvunnsdadu FTumdnd, nauieududounienisdiuam:
doymsallelvgy nquieymiduil, nsussand: mstudadeya mnulaende Adinmans
Sorting: Bubble sort, Selection sort, Insertion sort, Heap sort, Merge sort, Quick sort.
Graph search: Linear search, Binary search, Breadth-first search, Depth-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: Data

compression, Security, Math.

dantnenssumuininasuazgenAnIsszuy
(Hardware and System Software Architectures)
AUsdunen: IngANaiuYeuTIaNgnS

Prerequisite: Curriculum Permission
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mﬁﬁwmuasi'mazLﬁamamauﬁamaﬂﬁaﬁmaﬂwmama‘lﬂﬁmiu N1IDBALLUUIEUU
Uszanana nsusesinanawuuludlad anntnenssuiuy out-of-order NMSYINUNENAUDY
Feulrlulusinsy NMT0eNUUULAT NMFDBNKUUVLIEATINGT NM3USEaNaldeuy Ay
Huvisdiu mssenuuumharwiani suvrendiidon sevdwaszuy nmsoenuuy
syuurenduws nsvuialnseulsunsy mafinussansamuesusunsusnonsly
MgnsauIiuazeonduas
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.

ArnsauganfuITuge

(Advanced Software Engineering)

AundaRuneu: IneAuLiuYeUTRIANgNS

Prerequisite: Curriculum Permission

nsvuInMsTagerdwasasielny wedelunstmuneudeanisuasmsdeuiinumiy
MInadeULeNALISIALERlULR WallANTUSMSIATIMINISWALgWALNS

Modern software development process. Techniques for specifying software
requirements and coding robust programs. Automated software testing. Software

project management techniques.

n1suiAnsuazatuAulasadneniaelni
(Modern Power Grid Operation and Control)
FUsdunenu: IngmnuiiuYeuveIaNgns
Prerequisite: Curriculum Permission

Tassadafiugiuvesszuudemdsini 3auinsvedlassdremdslni s
Wousielsalulfimdsnunyuisusuialnguazauiadnidglaseinasidalaiin
nansEUINMainturesgunsaiBidnnseindidddulasenesidslif anudede
IfveslasenamdluifidlsdwimdsnunyuidsuuuuudsdufnasludTnauin
nEnnsiug dnasugeansvesnsuioanislassdiediddludn udnnisiiugiu

Werduaiesninuazanuiuaslaondsuasssuulasaieidaluin uinsgiuias
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naninasin1sUFTRnsTasstemdslain mseuaudaliiuazaaudnidladii
n1sAuAuiIdsuenivuasksrulni nsufifnisuazaiugulasadiemiaslii
PALAN  SEUUInNTNasudmiulassglningeases

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.

Tassadeiugrudmiunmsioaslimeuaznsamisenslnindugs
(Advanced Wireless Communications and Metering Infrastructure)
FundaRuneu: neAnuLiuYeUTRInangns
Prerequisite: Curriculum Permission

wuzgnisdeansliane nguiauuiazduiuusuuugy nszurunsuuuds
o1 msanneulutesdayayo msﬁ'juﬁ’waaé’zgzgm WUUANADIYDIA Y1 TIEDA N1T
UaganarAWALUUAInea UssAvgn nvasnisusguaniuuilnealuresdyaaliane

1 v 1

NLN09Y0IF Y YIURUUNANENIIERATIEIUNRIA Y QYU oF Y QUIUTUNIU AU

[ e
(%

Julunsfmeadoyaiianatn fwesliidandey laswadsiugiudmsunisianienisg
Iotfidugs (AM) anrilnenssuvedlasstiedoansdmivlassglaiitdaaiey madudn
Tayaluszuunisianiienisliin ssuuuimsinnisteyalunisiamiienisli
(MDMS) nssuizlunisdediunisdnasuldlnii nrsdeulosszuudig 9 wWadeiuly
Tassnelihdaases

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
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Management System (MDMS). Anti-tampering Methodology. Smart Grid System

Integration

N133ANITUALIATIZATRYA
(Data Management and Analysis)
FundaRuneu: neAnuLiuYeURInangns
Prerequisite: Curriculum Permission
nsdaiukaznisinnsteyaswinlvg wuudtaosleyadduiusuasiuuiiassdoya
Adlassad adfuazieiosioluminneideyaunalug mahiauedeya
Data storage, data management, and data processing. Database models
including Relational model and Semi-Structured model. Statistics and exploratory

data analysis. Analytics tools for big data. Data visualization.

NyaNUS

(Master Thesis)

FdsAuneu: Ll

Prerequisite: None
mieluideriunaulaluauimnssuinsamiey

Research on an interesting topic in Communications Engineering.

Hniauanamvinssy

(Industrial Internship)

UsRuneu: 14l

Prerequisite: None

Tayviennssululssugnangsy mi?]ﬂﬂ’ﬁﬁ’muﬁ[,u?ﬁLn@ﬁamqmamﬂﬁm 189U
asuM U URMULAEHaaNS

Engineering industrial problems. Industrial work environment,. Report about work and

and outcomes.

e uEsHasnsidsiadaya
(Information Theory and Source Coding)
FundaRuneu: neAnuiuYeUTeInangns

Prerequisite: Curriculum Permission
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Toyaidugrmuulianudneulnstnsdisiaeulnsluasdediinvesaussouy
ﬁa%aﬁimﬁlaﬂLL‘U‘Uﬁﬂ’NmﬁT’]miﬂ’laulﬂ/lsgéljiyﬁyﬂiuL’?{SNﬂ’liL%WiﬁﬁLLUUﬁWLWE]LiUL%EJaLLaS
mi‘v‘fmwLLUUL%qLﬁwqwﬁmiﬂ@Lﬁﬂuﬁuaqé’mﬂmmgmmiL%’Wiﬁaé’mimmﬁm
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.

TassneReansinsdniiidoud
(Mobile Radio Networks)
AUsdunen: InANiuYeuTIiaNgns
Prerequisite: Curriculum Permission

wuzilasstionisdeasindouiiuazdimuinis ssuuiwagans an1linenssuves
STUULAEITAUINITAIN GSM LU UMTS warseuu 4G n1snseaisaiunasunagnis
W ldaululasegiegiu COMA szuy WCDMA/UMTS a@a1dnenssy aeAlsenau
Nadentazndnn1slun1Tenkuy 1A39Ue 4G wazwaluladvan wuzdunalulad
dmsulasainglugasiely wu ssuvinginuamesenduis lasigingaeniiin waz
Tasathedfirnuuansnafuiauegseiu Tassaonsdeasindouiiszuu WLANs 9
@55 IEEE 802.11 AUgLvesszUusy PHY naensumsidnfvdouaslassieavan
Tunmn wuzih Bluetooth (802.15.1) uaz ZisBee (802.15.4) dmsunsdeansszes
&u nsldeondaseredugeslfaouazmsumsdanisiaseie

Introduction of mobile radio networks and hysterical review. The cellular
systems. System architecture and evolution from GSM towards UMTS and 4G
systems. The spread spectrum technique and their usage in CDMA-based networks.
The WCDMA/UMTS networks including its architecture, the used entities, and the
system design choices and principles behind. The 4G 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 issues of whole networks.
Introduction to Bluetooth (802.15.1). ZigBee (802.15.4) as the short range
communications.  Wireless  Sensor  Network: applications and network

management.
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IAINTINE1DINA
(Antenna Engineering)
AUsdunen: lneANuiuYeuvIiaNgns
Prerequisite: Curriculum Permission
BUALAZNITIALMDIVDIAIIDINA NITIATIFWANLOINIALUUAINY) LALA 81891ALUY
W@uaan @1eo1neLuuYeta fdgvioudalsoiniaLuululasanIviazalsoIneLuy
FeAuAnie mAaFamsensisdaseinie ssuvaeeeLazinAdian1in
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.

\n3esiiauasinseenuuuiioad
(DSP Design Methodologies and Tools)
FUsdunen: InmNuiuYeuvIiaNgns
Prerequisite: Curriculum Permission
wuzin1sUsznadyannfdneawarfusyiiadyyaniwildlunseensuy
917 VHDL, C/C++ way Matlab waluladfiléasieendi ASICs, FPGAs wazfiuUszana
dyQ 1N TRRNUUUTEAUFDIMNTATINTALAYNTALATIEVENSALIS
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.

msdeansaeuszay
(Multimedia Communications)
FUsduneu: InemNauiuYeuTIiaNgns
Prerequisite: Curriculum Permission
yinvasdyaaefisunninlowardygrnideinisaioulnduasnisiinsianis
Judanisdiiiunaznislumadygyiunisadiwasnisdua e idygyiuieussan
1199914 JPEG, MPEG-xX, H.26x Leig 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.
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aandeenssuivoatadls
(VLSI Architecture)
AUsdunen: lneANuiuYeuvIiaNgns
Prerequisite: Curriculum Permission

19955 ng (VLS) nueauasn)uedaey ﬁugﬂum@mwi CMOS N9
2ONUUUINATAINEATLY CMOS o1finsuGainesuy MOS waemAlANITBNWUUIIRS
CMOS ﬁug’m mim@hﬁmmzauﬁﬁjﬂiumiaaﬂLL‘U‘U’N% wpdamsuiteznisadng

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.

n1seenuUUSanaATiNveLATesTUTIUUATARA
(Algorithm Design of Digital Receivers)
AundaRuneu: IneAuLiuYeUTRIANgNS
Prerequisite: Curriculum Permission

nsoenuuusaneiudmiuiATesuAinea nsuegadu wuudasueiesiuds
f3nea nannisiadesfuATnoansguALuuLaUAMIRHY 1AZBS3ULUY ML dmiy
wsfiwesdniudidomnsdyyiauuuad nsadsdanesiunsdfanedygin
oraduszuumuiouls MLSaneIiuLUUATIRead mSUNsindUTImMEnaINTUSY

[

Janznasiensussanaaiuge nMsuudnsianusuaznstegaduy nsdideme

4 a

ANDNITUTEUIUAIAIIND N153ATIERUTEANS AR IRUN Tl ameday ey

2

[ PN 1

&
LUUT1A09T09d Y Y1 8uN19199118 LATOISUA Y aulinNnzaud 1 niutesdy gy

]

=).

WasLwamLna

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 receiver for time varying channels.

AMgINTSNEAU
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(Cryptography)
FUsdunen: InAmNauiuYeuTIiaNgns
Prerequisite: Curriculum Permission

a % L4

SmEJ’]ﬂ’]iiﬁaé'ULLUU@?&L@&IQEQLLR]@ULL‘UUE!@J‘U“im wazoulnsUiguduuuuiionatny
530157 Yumn38198anguf]fianas 15 iaduLUUNYLIANS 1S UL TZUUALTULUY
fIn0a

Classical cryptography, entropy and perfect secrecy. Fast block ciphers.
Number theoretic reference problems. Public-key encryption. Digital signature

schemes.

sontlnenssuvasszuukazmiteUstananavasaUnsallnsAnviafoud
(System and Processor Architectures for Mobile Devices)
AUsdunen: IneANiuYeuTIiaNgns
Prerequisite: Curriculum Permission
Anudaan1snsUssinanalugUnsaideasiadeud ndnnsvesnsdeaslianei
Baveu weluladianou aninenssumheysznanafiugtumaiiiunnuiiuszanang
wagnsUszananasuuUlunheUszInanamieyssaanaiiyndduazaaiuey
Useynd ASIP flanansadiuiudsudild andnenssuvesssuvuudnuuuvatgnae
Useaiana n1sesnuuy 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.

NuRN1IATIUUASANTUTEIETY

(Estimation and Detection Theory)

FUsdunen: IneAmNuiuYeuTIiaNgns

Prerequisite: Curriculum Permission
ﬁugmmawqwﬁmsmaﬁuL.Lazmiﬂﬁmﬁuﬂ'ﬁﬁﬂ%u%LLUUlum%'mﬁmié’qmm

LL‘U‘Uﬂ%jﬂLaEJ’JLLﬁS%aﬂﬂﬂ%’jﬂmqwﬁmiﬁﬂauiﬁlLLUUNﬁNﬂ’ﬁUSSﬂJ’]mLLUU ML Lagiuyu MAP

nsdsdy L uiuuwresdaailiuusiunalasiaiunsessudmsudyg i

PAM
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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.

Ugymiiiaganvu13aanssulnsauunay
(Special Problems in Communication Engineering)
FUsdunenu: lneANuiuYeuTIiaNgns
Prerequisite: Curriculum Permission
nsufidamsuienssiinseuwauiildsuteunine nsdeununstineidym
934 (Problem-Based Leamning) N1331891uANAUKINY0IN15uATen1 nsnumutas
USufimmanisyihau msduilinnnudiiuainennnssivinu iauﬁf’ﬂmﬂﬁﬂﬁﬂw’muﬁm
NI UTIBNUTLNATA
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.

YandusuazlasaingIngaaniiiv
(Software-Defined Radio and Cognitive Radio Network)
AndaRuneu: IneANuLiuYeUTRIIANgNS
Prerequisite: Curriculum Permission

nsidanasunazngUetedu ssuuingimuamegendnls n1snTIdvanasy
Tassteingaenifiuazanilnenssy meluladnsithferduanuduuulauiinues
fumeuis antinenssuluslaneaingneniiin lassieaenddin wnsgrudmsuing
Aandiyin n1sshwanuasasielaseineIngaeniliiv

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.

WVONLABNIAIUIAINTTULINTANUIAN

(Advanced Topics in Communication)
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AndaRuneu: IneANuLiuYeUTRIANENS
Prerequisite: Curriculum Permission
sdefimuluimnssulnsauuiautugs sdedidadonfiavlunisdeaslias
Tassinensdoans weluladwseuiieudaduruiing viomelulaslilasiom
Advanced topics in  Communications. Selected topics in Wireless

Communications, Networking, RF frontend technology, Microwave Technology.

npufaunimanlniniemsldumueefsaases
(Electromagnetic Field Theory for Smart Sensing Applications)
AUsdunen: IngANALYRUTIANERS
Prerequisite: Curriculum Permission

AuNTTeNMINGIA Auuituiuna maunsnsrans audnuaznslravosiids
UVBIAAUTTUIY ﬂ’]i%ﬂﬁ’]ﬂ@U‘U@ﬂ{]EQM’W’]"]“U’EJUﬁﬂﬁ%UﬁU’]iJﬁ’]%ﬂJ@ﬁﬂﬁﬁ%uﬁUL’Ja’]
ANUFUNUS NI B aunuuwarngui19aenvigunsaluuuauiiazasdndy o
msUsegndlinguiaumusdivdnluin Wonsldnumugesdaaioslumagnamnssy
uaZNITULNNE

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. Applications of electromagnetic field theory for smart

industrial and medical sensing.

anutaialdvasszuulnih
(Power System Reliability)
AvsAuneu: il
Prerequisite: None

ndnnadosiuremguianuinsduasarudeield nsvsniuanuiede
lavpsszuuirdmaalniln  nsUszfiumasdrseswazUfiinig  n1sUssiliuaiy
Fodeldvosiisyuunanuassruuaeassiuiy  msdszifiunnudedeldvessyuy
$mite  uazmsUszifiugaweseudedeld

Basic probability theory and reliability concepts. Generating capacity reliability

evaluation. Operating reserve assessment. Composite system reliability evaluation.
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Substation reliability evaluation. Distribution system reliability assessment.

Reliability worth assessment.

aazdangluszuulniiniig
(Electrical Transients in Electrical Power Systems)
FvteAuneu: Lid
Prerequisite: None

n&nnsiiugiuresniizdanslussuuliingids nngdaagiiosainnisdase
209511 msminanisiAneeadatadunuutang nnziiaundtaasidlosannisdasie
2395l anetesluszuuliiuuuanla anzdangluaedslindds qudnvae
suaﬂ@jdﬂimﬂlWﬁﬂmsﬂﬁm’wﬁ'ﬁﬂj Usingnisaluasnaainnisiiainen nsdesiussuy
wazguUnsailwihannmaAnnnzuseduiuiong

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.

iSUULﬁUWé'\NWULLUGILﬂaé
(Battery Storage Systems)
tsRunau: il
Prerequisite: None
ﬁug’]mﬁaﬂﬁumamummaé ﬁug’mmmmﬁlﬂﬁﬁ LLU@LG}@%LLuunaaqﬁ FEUVIANIT
LUAADS WUUSIA0IMUmADS Fegn1sideuuunae’
Fundamentals of battery. Basics of electrochemistry. Secondary battery.

battery management system. Battery model. application of battery.

gUBUA AN
(Electric Vehicles)
AwdeRune: Ll
Prerequisite: None
nannisuazlassaieeueudliiiuazsusudliiuuugnaan ssuuduindou

[ (% o a [ a 1
FEUUNUNAINTU TEUUNNUANSHINU LVW’]I‘UI@EJEJ']UEJUGﬂWﬁWLLUUWNs]
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Principle and structure of electric vehicles and hybrid electric vehicles.
propulsion system. energy storage system. generating system. different

technologies of electric vehicles.

Fosfnanizmnaduianssaluiings
(Selected Topics in Electrical Power Engineering)
FuUsAuneu: il
Prerequisite: None
Jniarasouaguindomileglunuaulanadimnsslnihimgs sumsdaden
VDINADU

The course will cover topics of interest selected by the instructor in the field

of electrical power engineering.

n1sUsMsaunIndszuulniiniag
(Asset Management of Electrical Power System)
Fvdsduneu: T
Prerequisite: None

arwdiessuientugunsallniussgenazanilifinggs nisdeuaninvos
QUﬂiEﬁWﬂ’]LLNQQ ﬂaqmémiﬂﬁﬂ%’ﬂmqﬂﬂm\fmﬁﬂLLi\iq& N13ATIEOULAZUNTIN
gunsallulusegs nsuselivengnisldauvesgunsalluiiusegs n1sungesnynds
JosduuarnisUngssnuideaninvesaunsallifinnsegs 3nsuselivaningunsal
IV\I‘WWLLNQG mi‘U%mimmL?%EJﬂum{L%ﬂmuazﬂwgﬁﬂmqﬂﬂsmﬂvﬂﬁ?Lmq& ASUIMS
IAN157a9d1509AIARY N1TIATILAIIUAUNUNIUATEFAER T UNITITUgUN ol
Tl usege

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.
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nsuaiinas Aruauuazdasiuszuulniiigs
(Power System Monitoring, Control and Protection)
Fwdsduneu: Tl
Prerequisite: None

arudilosuinfuddenames waluladddaanawesuasausioyamaes
AIUNINTZIUAING Sumisinafiunzaudenisinsadedasimagoluszuuliin
szuumsinauardungmanifieaounquituiiluaening hlssasdvesnisueiines
AavAuuazUfuRn1sluszuulni asdUsenavvesnsufunnisssuulniniigs
Usngnisalnianadaluszuuliidn welulagnisaiunisuetimesuazuaning
wialulagniennumsmvankuudesiualmiuaziuuaniay waluladniewiunis
Jostulwibdulfoglursiiuiisidn - msvszgndlitalasaweslunisussfiuay
Uasnsdenmadnluiuvesulad

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. Protection technologies against blackouts. Online dynamic

security assessment applications.

szuunsHanlWwuunszaneaud
(Distributed Generation Systems)
FdsAuneu: Ll

Prerequisite: None

¥ '
¥ a [ a

AnusiUesduneatuseuunsudaliliuuunszateaud  wealulaglunisudalndi
wuunszaegud  wealuladnisudslwiuuuduiuuazinaluladnisudnaluiingin
wisumudoy madeudessuunisndaliliiuuunsranegudidiifulasadiolidi
wdn szuusgliihiuesiil  nanszvumamadiannmsideusiaszuunisHan
Irlfwuunsgaeaudluszuudmitelndh endiegramy nansenunienunsgayde
wdsuluaeds nansznumasnuusadiulii wansgmumsinunnuudeiioves

seuulnin wansenumsinuszuulesiugunsalliin wansenunissnunisivaves
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T safenunmsussgnaldlussuulaswiesnses LAz Lo IULATYTANEAS YD
iz‘U‘Uﬂ’]iNéml‘WﬁﬂLLU‘UﬂiBR]’]EJ@jUEj
Introduction to distributed generation (DG). Technologies of DG: conventional
and renewable technologies. Grid interconection. Active distribution networks.
Technical impacts of distributed generation on distribution systems: loss, voltage

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

WALy IBUESUNMIHEALWHY
(Renewable Energies for Electrical Power Generation)
Fvdsduneu: T
Prerequisite: None

Anen1n wialulad lona wazwudlduvesnislondsnunyuisudimniunisnds
Tl waluladuazunasduiavesndanuvyuidsuiowasudundsulidi wad
waveiing Aoiuay ndah wdauemSeunnuaseing Fanauazingdanin A
Souanlanu wdsuanneia nstdusnwmdsnulvin arssaunisudnladnann
wasumyudsudiulassaiessuulnihvanuazssuulnidase

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.

ABURILMBSNIINAN
(Computer Graphics)
FnUeAuneu: bl
Prerequisite: None
undnAgIfuRsNiiamedns niln audlad osdunazuundnve unalulad

[
o o

AeufitnofnsAinuuUansiAuazandd nisldiedesdorerlduiiiugudvivau
AaufiamesnTmiinuuUaearafifiioassdonswifinegaiiusyavs am

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

graphics libraries for efficient graphics content generation.
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(Fasdnanizneaduinenisaauianesi B fon
(Selected Topics in Practical Computer Science)
AUsdunen: InANiuYeuTIiaNgns
Prerequisite: Curriculum Permission
ﬁﬁauazﬂamﬁmﬁam%uqaﬁLﬁ'mﬂi’imﬁ’wﬁﬁ’aﬂ'ﬁmqé"}u?mmmiﬂauﬁaLma'ﬁuafmf}
APINTIUTLUULONAUIS
Advanced topics in practical perspective related to the computer technology in

the field of software systems engineering.

SesAntamnzynefuianssussuUTaniduag

(Selected Topics in Software Systems Engineering)

FUsduneu: InemNauiuYeuTIiaNgns

Prerequisite: Curriculum Permission
sdouarUsmiiuidendugeiifsrtostuszuumonduasineg luamimnssussu
BONAWIS

Advanced topics in software systems relevant to software systems engineering.

anulasnasisluszuuiATatiey

(Network Security)

Fwdsduneu: Tl

Prerequisite: None

mahdunaszuiaietns arwifugiusazmsldnu ludesarnasaforesszuy
wiet1e gunsalinuauUasniereIsTuLASeTE A NUaeniEveesaveBumasln
luyuneanisivavesngudoya anuiaundtuin3otny wleuigauanuUasnsie N3
AsIdeUMNLUaBnsiY Nsnenisieluues

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.

AsUBIIUINING
(Machine Vision)

JorTeAunau: bl
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Prerequisite: None
o d' v a @ [ 1 dil’ 1 <@

uninngafumalulagnisuesiudnina AIUUTZNDUNUIUAN) Tusguunmsue i
Jnsna nsUszandldmsueaniudnsnaluausing meinwdmnssunazlugnamnssudun
NeTod

Introduction about the machine vision technology.Bbasic components in machine
vision systems. Application of machine vision in the fields such as engineering and

related industries.

N13UTTUIANANINAINDA

(Digital Image Processing)

FnUaRunau: bl

Prerequisite: None

mmiﬁugmlﬁmﬁumiﬂismamamwﬁ%maa NSUUAIIZUVEVDININ N1SYINVALUS NS
USUUTIAUNNYBINTI MIBAFYYIUSUNILLALNNTYTUENIN MTENRNA mouliady
NSNSBIAIIE NMSUBUVBINTH MTENE NsdsHady MsTusanin nsulsday

%4 1 4

19 aa
VAN ﬂ']iﬂi%il'ﬂaNaﬂ']WI@IEJI%VlﬂU{]‘Vl'J']ﬂ'lﬁ]iﬂi']ﬁ N3

Y

AUTTUNINLABNITAINUA
fwmls msdsammuaznssuunUszamdoyann amiiiidiuasgsnitung

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.

YaWALITHIA
(Embedded Software)
FwdeRunen: Ll
Prerequisite: None

uniiAgtuszuuiliuagideidelutlagtu uminedhilasreulnsiae lassad
wazduUszneuvadlulasreulngaes n13dnn1svestayaiinea n1sinn1syesleya
OUNABN 29TTAMATANTTU MITANTUMETIA NTHoANTUUUIYNTUUALLUUYUY

nsWeusiogUnsalneuen nsasdygaiiduudndy msmuauale dedidslunis

PONLUUTEUULUULIANAT NMIVIAFBULATIA LURAUNNTDIuas oISk s
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Introduction to embedded systems and its current research issues.
introduction to microcontroller. Structure and component of a microcontroller.
Digital I/ 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 debugging.

nsi3euivauasesins

(Machine Learning)

Fdadunow: Ll

Prerequisite: None

unthiAfumsisouiveaeiesins adiamaniuazadiidmiunmsBouiveaniosing ms
Usznanatoyn uuudaemasuivenedesinsuuunng q venadsuiuuuiaoy uas
Lififaow 1w n1sanaes N1swualsean msdangu nsseukuuEsuAngs dJudu way
megrmahildemlugnamnssy

Introduction of machine leaming. 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.

s lisulusunsunusIgauLniaeUsERIanansmia
(High Performance Computing using Graphics Processing Units)
tsRunau: il
Prerequisite: None

nseankuvandnenssunswila nsvincuesandaenssunsmila nsuszanaueg
Adansile Jefuazdedeslunisusyinanalusunsuvuanidaenssunsmila ns
aamwuamﬂmaﬂﬁuﬂﬁw%izﬁugaLﬁaLﬁuamiamwiumiﬂszmaNaiﬂil,mimﬂ"ﬂﬂ
msdeulusunsuiluvuaadnenssunsmilagie CUDA uaz OpenCL anndnenssudi
TWANguarnIainleiy nMsUssnananilavusTTUULeT 0N

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.
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am{]mﬂnsiuﬂauﬁamaﬁguqa
(Advanced Computer Architecture)
IdsAunew: aanlnenssupouiimesiazranslTsz Uy
Prerequisite: Hardware and System Software Architectures

sruuRaNitInesigwul msdansteyaluuaylviimsaesnaqesiu Mmidanisteya
Tumieaus LSy UUABLRIWESIBITLINY NMSUSINIVtieAus I esEUUNS ATy
mi’;8ﬂ31mﬁﬂﬁ1ﬁﬁﬂﬂﬁ§am60%auua MIANALAANAINTBITOYATIFALISUNIRIVUIALEN
nsnesEuUmIaenseuueiaws andnenssuiiudeunadld aandnenssunsmiie
nseRNLUUTaNIISazaNs Al Sa S UM SUsEnanawuulml
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.

nanmsimilasdaya
Principles of Data Mining
Fwdadunew: Ll
Prerequisite: None
nannshazdanaIiud miunisviumiledtaya N19YNAIINATEIALATIIVTIY

Taua Nsmilasdeyaiionisaianisaluaznisesutedeya nsviumilesdeyaluy

[
= 1 1

sUuUUAnTuUes seiflos uazillasaine msdnnguuestoya nsfumeaiiaund uas
uiTeBuaAedes

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.

NNSAUANENTHUNA
(Information Retrieval)
vrTsAunau: bl

Prerequisite: None

Course Description of M.Eng. in ESSE Last update: 25 July 2019



The Sirindhorn International Thai-German

The Sirindhorn Internatonal Thai-German | ‘ ‘ S Graduate School
Graduate School of Engineering (TGGS) of Engineeri ng

Electrical and Software Systems Engineering Industry-Oriened Graduate Education and Research in Thailand based on the RNTH Aachen Model

090245342

090245343

23 of 28
g laaa uardanedfiuifeafunisAufuaisaume saudaisnsussiiuna
wuuinaesinfinnwes wuudtasndsedia Sane3iu leaming-to-rank LUUSIABINTM
Wt myleneidenny muiteduqfiieites
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.

d ad o/ 6 wva
seilgudsn1svinayRusdnludf
(Algorithmic Differentiation)
Fwdadunew: Ll
Prerequisite: None

= ao = d' = o = ada o 1%
seilguiBuas1eduiies nsiadauiasniuaudu seideudsidadu n1sasie

lUsunsumaNwesiiionayiius sedsulsn1smioyius WU ULANNLaLARENAT N3

[ [ o 1

Mayussuiuas n153nn1Innensviigaudndmsunismeyiusiuunne
mMsmeyiusieisidngasenlunsn mameyiudmeisidadudenlunsml ms
MouuEAI8ITNIMIAnNTIveINsIN N1sUszendn1sUssaranakuusuulunism
AUNUS

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. Face elimination. Parallelization strategies.

N15UTEUIANAUUTUIY
(Parallel Computing)
tsRunau: 13l
Prerequisite: None

an1UnenIsuAoNNILABTLUVIUIL NMTIATIZIUTEANENINBINITUTZLIANALUY
gun Madeulusunsudmduszuuiliniieanudisin Inswanazinsn nsdeans
serinelnsiea Tassadsfiugudmdunisuszanna nMadeulusunsuuunaemsn
Tneld Pthreads wag OpenMP nslewlusunsudmsuszuuildnioainusinszane
nadsulvunsuuuunsadsasiiudonnulasld MPI nsdeansuuugasiogn, msdeans

wuuungu msaudunisuuudszanunauarlivszaiuia, dane3fiuwuuvunuy
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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.

N1IAUIUNIINYIANENTANTTOULES
(High-Performance Scientific Computing)
AvsAuneu: il
Prerequisite: None

FynsBaudu nTATIzRANgUgauSana iy N1TIATIERUTEANSAINAIT
Uszanananuuauu aadanssuasuiimesuuuruiu sanesnuluiivadialdaudy 1wa
w3an seleuisMaaiiard nsuaunIsieyiusitudu Msanasemddastoygn
seigunsmneyiusenlulia

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.

nsaTeidayavuinlieg
(Big Data Analytics)
Fdaduneu: NMsIanswarllaTzviveya
Prerequisite: Data Management and Analysis
ﬁugmmmLLwamW’eﬁuLLasmﬁmﬁu%’agmmﬂmg: Hadoop, Spark wagia3aaile
Ju affuazmsinzideyaiBediig msdanisuazmsinsesideyadenlaswuin
g danedfiudmiumsianeiteyavuialvg MsuwanwmaLaznIsilLauadayaruIn
Ingy
Fundamental platforms and storages for big data: Hadoop, Spark and other
tools. Statistics and Exploratory Data Analysis. Linked Big Data and Graph Analysis.
Big Data Analytics Algorithms. Big Data Visualization.
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N3lANAUIENINAYEILATADNNILADS
(Human-Computer Interaction)
Fwdadunou: Tl
Prerequisite: None
N1500NLUUNITLANBUTENINNY B uazABUNILABT N15ABULATENIUY YO uaL
AoufinesiedsUsuinnnmuaziisnes maneulfszninauywdlazaoufianedag
amme mAlulaBanminedeualiowdlensnouldssvinanuduaznouiunes
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.

Fudayauasafedaya
(Database and Data Warehouse)
FUsduneu: IngANAUYRUTDIANERS
Prerequisite: Curriculum Permission
lunagudeyanazssuugiudeyagalnl msasslunateyaldeduiusriisnivied
Auoa n1sadislunadeyanslaseainsfionividndidunea n1suInissenis
Lﬂ?iaut,t,ﬂawaqgm%aga nsUTuwseUsganinmuaraulaendelunisaiegudeys
Modern database models and systems, yet scientifically based level. Relational
models and database using SQL. Semi-structured models and database using
XML.Database transaction management.Concepts for performance tuning and

safety in database implementation.

NIMAMIMLEENNER
(Optimization)
FndsAunau: Ll
Prerequisite: None
° a v ax acda A tw o vl A v
Avuansigady 38nsml BFuwdnd aneaiu Amuansnlddudadu nsm
Anzgangauuuliidednin nsdumlaenss MaedauawuALTY MIAGauas
muANETunTugn MsedeuawmINANITUNIEIEVRITRY MIANTIWIEaLTdAkUY

[

fifadnin memAvinzauiiganeisveainseal
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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.

nsussenaldnisuszulananwAInes
(Applications of Digital Image Processing)
Andadunew: nemumiueuvemiangns
Prerequisite: Curriculum Permission

14 v v

m3UszenAldnsUszaananm Wy ns3dnlumina Ms3nddnes sLuunsAEnm

Y
(%

fifinstlestuavavsvesnmuarinwenuiudiusveside msTusanmiiiviaussgs
NIUNR NMsUszanaNanwWen LIS LarmsUssgndlin1suszanananInd Ly

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.

sruvieasdwiulassinglvindaades

(Communication Systems for Smart Grids)

AUsdunen: AUy uTIiaNgns

Prerequisite: Curriculum Permission

gunsaluszLanendaunfluszuudeanslfans lulasaineSmart Grid ndnnisagiouuas
3R aedyaaUTsanaeg wasnguiaedduszuuinsauunag gunsalaud
Ingussnmadnuazioniinl anudilosuinafuasenna nsteuthgassuudeans
aruiinguaglalasinluaznisianaaeuguninidosiu udnnadowiuonisdsdie
wdseulufauuulfane 1asedng RF Mesh n1sdearsuiuaredslolfin Tasedne
Insdnviiadoud

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.
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Sumesiiinvasdasineg sauda
(Internet of Things)
AUsdunen: lneANuiuYeuvIiaNgns
Prerequisite: Curriculum Permission
drulsznauuazannenssuves loT svuvauenailed senduasiled nisidouse
foansdmiuszuvanasnaileii msfeansseninuaiesdnsna fegresnsldauuaznng
Usegndld loT N1seeniuukasiaunlga loT
Components and architecture of loT. Embedded system. Embedded software.
Communication interfaces for embedded systems. Machine to machine
communication. loT applications and case studies. Design and development of loT

application.

anulasanelyuasdmsulasetglndidanses
(Cyber Security for Smart Grids)
AundaRuneu: IneAuLiuYeUTRIANgNS
Prerequisite: Curriculum Permission

an1UaenssumnuUanndey UIn1sAaNulasnny ANUasndsszuy AuUannse
139918 Anulasaduleiues nMsiaesiauRanaInvedlnsivaea nslavdloiues
wuzsadUInen nswhsiadu ysunmdeya n1siganl anuvaeadeiesedngliany
ANUARANYSEUU RF mesh, Wi-Fi AuUaendorsetiedens Anuasnse PLC Al
Uaansiy 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.

atenavluaividainssulassinglniidanses
(Advanced Topics in Smart Grid Engineering)
AundaRuneu: IneAuLiuYeUTRIANgNS
Prerequisite: Curriculum Permission

Bosrnanzludfinssulaseielinsaasey
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Selected topics in smart grids engineering.

090245427  UgynAwav13aanssulasevielniidaases
(Special Problems in Smart Grid Engineering)
AUsdunen: InANiuYeuTIiaNgns
Prerequisite: Curriculum Permission
nsuAdgriduianssulasenelnihSaasesfildsuneunuie n1siFouiiunisin
uAUYr1933 (Problem-Based Learning) N1331891UANNAUKTNTDINITUAT QY1 N3
nuMULazd SURiAnenisTay asduitennuiiuainensnsdfiuinm sauveann
TnAnwaudu madeuserudanaia
Problem solving for topics in the field of smart grids engineering. Problem-based
learing 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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