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Pndindadudmsuismnssuliih

(Linear Algebra for Electrical Engineering)
AsEUIUNTAVLARN

(Stochastic Processes)
MsUTEInaNaALaENTIATIZ A QY0
(Signal Processing and Analysis)
winnsBeudveeieauasmsUszendld
(Principle of Machine Learning and its Applications)
svuudeanshaa

(Digital Communications Systems)
ATORNLULIATIaE TzUUTDUNAU

(Design of Feedback Circuits and Systems)
sulouitldnauiamesiusyuumas
(Computer Methods for Power Systems)
FEUUNATALAZNNTATUAN

(Dynamical Systems and Control)
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(Robotic Theory and Design)
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01205511  fadadadudwiuimnssuluin
(Linear Algebra for Electrical Engineering)
01205512  As¥UIUNMSANLAARN
(Stochastic Processes)
01205513  NMswAsesidsdiuavdmiuimnaslni

(Numerical Analysis for Electrical Engineers)

01205514 MsUsEInaNaLaE N TIATIZ R0
(Signal Processing and Analysis)
01205515 AMSUSTINANNLAE IRV
(Image and Video Processing)
01205516  rnenfiumesuaziusud

(Computer and Robot Vision)

01205517  Mssuiszerlnauaznisudamiuvang

(Remote Sensing and Interpretation)
01205518 Mennsideuiveneiemuaznisuszendld

(Principle of Machine Learning and its Applications)
01208519 ~ MIgSMLUIY

(Pattern Recognition)
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01205521 svuudeanshara

(Digital Communications Systems)
01205522  MsnTI9dUMATUTEUNMAEYI0

(Signal Detection and Estimation)
01205524  wgufnsihsaunasidauasnisdudateya

(Source Coding Theory and Data Compression)
01205526  msdeansidanglulyl

(MIMO Wireless Communications)
01205527  eevnedemsioya

(Data Communication Networks)
01205528  N1s@@NRUUITUUgRas a1y

(Wireless Communication System Design)
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01205531 A1998NLUVIIITUALSEUUUDUNGUY

(Design of Feedback Circuits and Systems)
01205532 ﬂ'ﬁa@ﬂLLUU?Q%%%QN%@@WWN&QJ

(Mixed-Signal Integrated Circuit Design)
01205533  MN398NKUUNIIIIUATIE

(Digital Integrated Circuit Design)
01205534  narnansmsudiudmsuirmnsini

(Quantum Mechanics for Electrical Engineers)
01205538  wieAluladwaduaseniing

(Solar Cells Technology)
01205539 miaaﬂLLUUN%S’JM’Jmﬁﬂﬁme

(Radio Frequency Integrated Circuit Design)
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01205542  VIqUfwasnIIOBNLUVENEaINA 3(3-0-6)
(Antenna Theory and Design)

01205543  gumwsiwaniniligemuim 3(3-0-6)
(Computational Electromagnetics)

01205544  msoRnLUUINATIATIIN 3(3-0-6)
(Microwave Circuit Design)

01205546  n1sasuUTasazaluladounsaldidnaseu 3(3-0-6)
(Electron Device Modeling and Technology)

01205547  wielulaBuazgunsaluludidanselind 3(3-0-6)
(Nanoelectronic Devices and Technology)

01205548  Bidnwseiing wiwmdnuasuaslutanuazaunsel 3(3-0-6)

(Electronic, Magnetic, and Optical Materials and Devices)

01205549  M1sBRNLUULAYYsANITBdnTsedindrias 3(3-0-6)

(Power Electronics Design and Integration)
NGNAIYITLUUNES

01205551  N1391ADIASWAINVDITEUUME 3(3-0-6)
(Power System Modeling and Dynamics)

01205552  L@DusnInszuumas 3(3-0-6)
(Power System Stability)

01205553  msufliRnu msmuauuasmsmANNEaNTigaveIsEUUA 3(3-0-6)

(Power System Operation, Control and Optimization)

01205554  Ammnssunstasiuszuuids 3(3-0-6)
(Power System Protection Engineering)

01205555  msianslAssesEuuMaILuuLeaiiv 3(3-0-6)
(Active Power System Network Management)

01205556  suilsuiBlinaniamesluszuuiigg 3(3-0-6)
(Computer Methods in Power System)

01205559  MsRuENUIsShwduninglussuudmieindsing 3(3-0-6)
(Asset Maintenance Planning in Power Distribution Systems)
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01205561  SEUUNSINLAZNITAIUAN 3(3-0-6)
(Dynamical Systems and Control)

01205562  AIMIUANAIVIATEITEUUNATR 3(3-0-6)
(Digital Control of Dynamic Systems)

01205563  szuumuANliTLdy 3(3-0-6)

(Nonlinear Control Systems)

01205564 MISAIURMIMINEZTIAR 3(3-0-6)
(Optimum Control)
01205565  nAlulagyiuguauIng 3(3-0-6)

(Service Robot Technology)

01205566  MIAMIUALNUNIY 3(3-0-6)
(Robust Control)
01205567  sruvUfduiusuyveivviugud 3(3-0-6)

(Human-Robot Interaction System)
01205568 Vg 4a¥N1T00NLUUTLEURA 3(3-0-6)

(Robotic Theory and Design)
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NFUAYINTUUASHUNATULAENA TN VBITTUUAAS
wainvenaiesdnsnaluii
(Dynamics of Electrical Machines)
iSeaudasiufdsanua
(Three-Phase Power Converters)
msnnevimoadilsianna
(Unbalanced Faults Analysis)
3ﬂ3ﬂ’i’iu1ﬂ‘ﬂ’nﬁﬂ§ﬂ%ﬂgﬂ
(Advanced High Voltage Engineering)
SPUUAYANNE I ULUALADS
(Battery Energy Storage System)
mandeieldvassruudminedsinih

(Power Distribution System Reliability)

nguAvInaulvi aeunnes walulagansauwmna

msUssgndatadmiuianslih

(Applied Statistics for Electrical Engineers)

iSetnedomsuazaeuiaineidmiusruuias
(Computer and Communication Network for Power Systems)
MsimuLennaLAdy
(Application Development)
nsvhilesdeyadmivimnssulnda
(Data Mining for Electrical Engineering)
AdsayALarNaT L UUTIaeoyad UM IUTIINNgay
(Data Warehouse and Data Modeling for Asset Management)
nseuiuuuhilfaeunazuuuasuiig
(Unsupervised and Reinforcement Learning)
nMseenuuukaEndnnsetestioamatimsunmed
(Biomedical Instrumentation and Design)
mseenuwuuszuululelunin
(Biometric System Design)
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(Research Methodology in Electrical Engineering Ill)
Seuamgmdemnssulnih
(Selected Topic in Electrical Engineering)
Jymiivay

(Special Problems)
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(Linear Algebra for Electrical Engineering)
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01205516
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Review of basic linear algebra: vectors, matrices, system of linear equations. Linear independence. Bases.
Linear Transformation. Determinant. Eigenvalues. Inner product spaces. Hilbert space. Orthogonal projection.
Least squares. Unitary similarity. Spectral theory. Hermitian and positive definite matrices. Stochastic

matrices. Numerical methods for linear systems. Applications to electrical engineering.

nsTUIUMTALNUARn 3(3-0-6)
(Stochastic Processes)
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Definition of stochastic processes. Second moment theory. Linear transformation. Hypothesis
testing. Linear minimum mean square error estimation. Mean square calculus. Mean square continuity.
Differentiability and integrability. Ergodicity. Spectral characteristics of random processes. Karhuenen-Loeve

expansions. Wide sense stationary processes. Gaussian processes. Markov property. Poisson processes.

MINATIRTsAavamsUIAINT WA 3(3-0-6)
(Numerical Analysis for Electrical Engineers)
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Error analysis. Root of equation. Solution of linear algebra equation. Optimization of an unconstrained

function of a single or multidimensional variables. Curve fitting. Interpolation. Numerical integration. Solution

of ordinary differential equation.

NMUIZUIANARAZNITIAT IS Y0 3(3-0-6)
(Signal Processing and Analysis)
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Continuous-time and discrete-time signal. Sampling and interpolation. Discrete-time systems. Signal

spaces. Basis signal representation. Signal analysis in frequency domain. Signal analysis in time-

frequency/spatial-frequency domains. Signal decomposition and dimensionality reduction. Compressive sensing.

nsUsEIRanINLaz IR 3(3-0-6)
(Image and Video Processing)
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Image and video acquisition. Digital camera and interface. Image and video coding. Advanced
preprocessing. Motion analysis and estimation. Feature extraction. Object tracking and recognition. Image and

video understanding.

AAAsNNIMDIuAZUEUA 3(3-0-6)
(Computer and Robot Vision)
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01205518

01205519

01205521

01205522

Computer vision. Color model. Camera calibration. Image transformation. Perspective projective
geometry. Calibration between camera and 3D sensor/orientation sensor/LiDAR. Stereo vision. Analytic

photogrammetry. Pose estimation. Motion and surface structure from video sequences. Robot vision.

ﬂ’]i%l‘uiiﬂﬂz‘lﬂaLLaﬂﬂ’]iLLﬂaﬂ’J’]uwu’]ﬂ 3(3-0-6)
(Remote Sensing and Interpretation)
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Concept and Foundation of remote sensing. Remote sensing data platform. Optical radiation models.
Microwave Sensing. Sensor Models. Data Models. Transformation of sensing data. Feature reduction. Image
enhancement. Image registration. Image enhancentation and classification methods. Accuracy Assessment.

Machine Learning in remote sensing.

wannsFeudveeiasuaznisuszgndld 3(3-0-6)
(Principle of Machine Learning and its Applications)
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Learning principle. Reviews of supervised learning and unsupervised learning. Linear models for
regression and classification. Nonlinear models for classification. Model assessment and model selection.
Feature extraction techniques. High-level feature representation. Fundamentals of deep learning.

Implementation of deep learning models. Advice for applying machine learning and its applications.

msiiuuugy 3(3-0-6)
(Pattern Recognition)
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Introduction to pattern recognition. Bayesian decision theory and Bayesian classifiers. Classic classifiers.
Combined classifiers. Linear and non-linear classifiers. Support vector machine. Multi-layer neural networks.
Convolutional neural networks, Autoencoder. Recurrent neural networks. Generative adversarial networks.

Unsupervised classifiers.

szuudeansnania 3(3-0-6)
(Digital Communications Systems)
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Digital communication systems. Tradeoff between power and bandwidth in communication systems.
Source coding. Probability and stochastic processes. Representations of band- pass signals and systems. Digital
modulated signal. Optimum receiver. Information theory. Channel capacity. Reliable data communications.

Basic channel coding.

N1399793UkAUTTIUA R0 3(3-0-6)

(Signal Detection and Estimation)
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Signal detection theory. Hypothesis testing. Decision criteria. Probability of error. Correlation receiver.
Matched filter receiver. Coherent and non- coherent receiver. Estimation theory. Linear model. Maximum
likelihood estimation. Least square estimation. Wiener filter. Adaptive filter. Kalman filter. Selected topics in

signal detection and estimation.

nquinsdrsiaundsiuliauaznisdvdadeya 3(3-0-6)
(Source Coding Theory and Data Compression)
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Introduction to information theory for lossless compression. Huffman coding. Arithmetic coding.
Golomb coding. Dictionary coding techniques. Predictive coding. Introduction to information theory for lossy

compression. Scalar quantization. Vector quantization. Differential encoding. Transform coding. Speech and

audio compression. Image and video compression.

nsdeansiianelula 3(3-0-6)
(MIMO Wireless Communications)
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Model of wireless channel. Diversity. Cellular system. Capacity of wireless channels. MIMO channels.

Massive MIMO. Millimeter wave. Application of machine learning.

wietnedeasdoya 3(3-0-6)
(Data Communication Networks)
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Architectures of communication networks with focus on performance analysis. Layered network
structure. Basic protocol functions; addressing, multiplexing, routing, forwarding, flow control, error
control, and congestion response. Transport, network, and link layer protocol standards. Introduction to

wireless and mobile networks.

mseenuuusEUUFaansliane 3(3-0-6)
(Wireless Communication System Design)
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Communication system architecture. Propagation and fading. Channel properties. Performance of

modulation techniques. Performance of multiple access techniques. Traffic analysis. Spectrum

management. Evaluation of communication system efficiency.

ANSRRNUUUINsSLassEUUtaundu 3(3-0-6)
(Design of Feedback Circuits and Systems)
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flertueSune feghenasi Mssuutoundu
Benefits of feedback in electronic circuits. Modeling and responses of linear systems. Stability of feedback
systems. Root-locus techniques. Nyquist stability criterion. Frequency-domain analysis. Compensation

techniques. Describing functions. Examples of feedback circuits.

AMTBDNLUUINITIINH Y IUNE 3(3-0-6)
(Mixed-Signal Integrated Circuit Design)
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Knowledge in analog circuit design. Knowledge on signals and linear systems. Sampling and

aliasing. Design of analog filters and switched-capacitor circuits. Design of digital filters. Signal-to-noise ratio of

data converters. Knowledge in data converter design. Design of noise-shaping data converters.

A1BDNUVINATIINADNA 3(3-0-6)
(Digital Integrated Circuit Design)
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Challenges in digital IC design. CMOS inverter. Propagation delay. Parasitic capacitance estimation.
Layout. Supply and threshold voltage scaling. Combinational and sequential circuits. Arithmetic structure.

Interconnect. Clock distribution. Memory. Advanced voltage scaling techniques. Power reduction through

switching activity reduction.

naftansndpuANdIusUIAINTIHRN 3(3-0-6)
(Quantum Mechanics for Electrical Engineers)

Herdupdunaznisinulunisnuuiavidu aunisves Schrodinger, waﬂmaumaimzﬁaﬁwLﬁumiLLUU
Lwosifiou ITMUINTNINAIYDILNALNIAAY N9 ufves Ehrenfest wagAuduRusvsaulluLLeU nalaaY
aun15909 Schrodinger dwsu Andlniwiledin nanasvesesalaanasuuuansueiia n1snszdoameudulunils
{if NMsnzanzalILaLHansENUYeI Ramsauer-Townsend Tuudindaslunamans meusdu JamdndluihAmans
Tuanudif ovsonlolasiau

The wavefunction and its probability interpretation, the Schrodinger equation, inner products and
Hermitian operators, time-evolution of wave- packets, Ehrenfest’s theorem and uncertainty relations,
solutions of the Schrodinger equation for one-dimensional potentials, algebraic solution of the harmonic
oscillator, quantum scattering in one dimension, barrier penetration and the Ramsauer-Townsend effect,

angular momentum in quantum mechanics, three-dimensional central potentials, the hydrogen atom.

walulagwadudeaiing 3(3-0-6)

(Solar Cells Technology)
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Introduction to renewable energy. Theory of solar energy. Band theory of semiconductors. Optical
properties of semiconductors. Structure of solar cells. Characteristics of solar cells. Equivalent circuit of

solar cells. Different types of solar cells. Design and applications of photovoltaic system. Testing standard.
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miaanLtuuaaaiiauﬂqﬁuﬁﬂguawq 3(3-0-6)
(Radio Frequency Integrated Circuits Design)
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Basic concepts in RF IC design. Important concepts in communication systems. Transceiver
architecture. Low-noise amplifiers. Mixers. Oscillators. Power amplifiers. Frequency synthesizers. Design examples

of RF transceivers.

NOEFUATNITDINUUUAIEINIA 3(3-0-6)
(Antenna Theory and Design)
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Fundamental parameters of antennas. Radiation integrals and auxiliary potential functions. Wire,

aperture and array antennas. Antenna synthesis. Numerical analysis techniques. Self and mutual impedances.

duruusivan Wi 3(3-0-6)
(Computational Electromagnetics)

FBveduuuduaznisuszgnatdiuliihats auuwimanlnih aeeinie danszdnnszats FBuasaduns
Bwasedunrlulamunia Wan1tndiin

Method of moment and its applications to electrostatics, electromagnetic fields, antennas,

scatterers. Finite-difference method. Finite- difference time-domain method. Finite-element method.

n1seNKUUNIsIUlATIN 3(3-0-6)
(Microwave Circuit Design)
= o8 ¥ a ) ¢ co T oA v a o '3

Vli]‘l'f}{]LLa%ﬂ’]ﬁ’l’ﬂ%LﬂﬂNa‘Uaﬂﬁ’Wﬁlﬁﬂ gandwsTraaaulwanviheeuunanyulinedies  ndesulasdudiuaud
wysndmsiwesvedlasatiy maleseilaglnunguazd n1slnsiziuazeenwuuresgunsallulasianuuuina
v uideataniieniunis senuwuuisashilason

Theory and implementation of transmission lines. Sonnet electromagnetic simulation software.
Discontinuities. Impedance transformers. Network parameter matrices. Even and odd mode analysis. Analysis

and design of passive microwave devices. Recent researches on microwave circuit design.

msaiuvudasasmaluladaunsaldidnaseu 3(3-0-6)

(Electron Device Modeling and Technology)

ﬂ?’]ﬁJiL‘ﬁaﬂﬁuLﬁﬂ?ﬁUqUﬂiﬂjﬁLﬁdﬂmiau nsideuiivesdidnaseunuuie aanadn nnsirdeudives
SLENATOULUUNITEUARDEIEADY LUUNTZLALNTLATLUUUDA afn Qﬂﬂiaﬁ%ﬁﬂmmwﬁy’uqa LAENITAS LU
FrassvesuluneaniargUnsnl BldnmsedindfiAeades mandmeassn madszgndlinugunsaiBidnaseu

Introduction to electron devices, Semi-classical bulk electron transport, Drift-diffusion and ballistic
electron transport, Advanced solid-state, Nanoscale MOSFET and related electronic device modeling, IC

Manufacturing, Applications based on electron devices.

waluladuazaunsalunludidnnseiing’ 3(3-0-6)
(Nanoelectronic Devices and Technology)

msndeuiivesdidnnseulesiu  wuusasinisinszuavesdidnnsouly gunsalunly  wuudIaes
ANINsELamauiy NsUssendldlalon niudawesna auwulnin nisasiauudiaesgunsal dediiania
AEAINVOIANTIOUL  N1INTLAN ﬂizmwaqﬂaauﬂlﬁaﬂﬁu nIfuneIyYedidnaseunazniseaniuugUunsal
lawes winsudniees MItdusNaLITY

Introduction to electron transport. Model of electron conduction in nanoscale devices. Model of

quantum conductance. Applications of diodes. The Field Effect Transistor. Device modeling. Physical
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performance limitations. Introduction to Coulomb scattering. Calculation of electron lifetime and device

design. The semiconductor laser. Presentation of research papers.

Bdnnseling wimanuazuasduianuazaunsal 3(3-0-6)
(Electronic, Magnetic, and Optical Materials and Devices)

Auaniiwineudnines UinTorwesdidansouluiag ndnnimhauvemuianes gunsalivdeu
nisukawazaUnsainiwas wlineudninesiawesuay gunsalseese ssuulnlada vdnyauwindn Tanualvian
uwlauazdou nmsdnifivfeyalu ersndan

Semiconductor properties. Carrier action in materials. Operating principles of transistors. Photovoltaics
and photodevices. Semiconductor lasers and heterostructures. Photonic systems. Magnetic fundamentals.

Hard and soft magnetic materials. Data storage on hard disks.

mssanuuuwazysaMsBiannselinditg 3(3-0-6)
(Power Electronics Design and Integration)

mMsnumunasBidnnselndmduasimaieafiduuiudy dnvazianensadu uagniseenuuunnsduing
vosueaahdarlod i navesdufiunudurenisussy fausidesuadunisadu gunsalansisianimdsie
waunirauaznisuszgndldaiudl aaudganisdanisuaznisesnuuuaiudeunazanudedeldvenses

wlasfiu Bidnnseiindide anudesnismuanudidulaveswsundniniwazinaianisan wansenu

anuimeluemneandmsuysanmsdidnnselindiddunueiieg

Review of power electronics circuits and PWM techniques. Switching characteristics and gate
drive circuit design of power MOSFET and IGBT. Effects of packaging parasitic impedance on switching
waveforms. Wide bandgap power semiconductor devices and high frequency applications. Thermal
management and reliability design of power electronic converters. EMI requirements and mitigation

techniques. Future challenges for power electronics integration in applications.

N1331999UATNATAVBITZUUNAY 3(3-0-6)
(Power System Modeling and Dynamics)

nsfwunanzdingluszuumdnshassisusimdsdmniunisiesey nafawazanedainglussuy
& Usingnisaladuifiunie azdangvazainds n1s alndediaiiudseq nszuanadrvemsioutas meslsis
Touuud wsaduAuanindang anzdarganiini Wsunsuresfnwesdmiumsieneinaiauasnnedanglussuy
Mas

Classification of transients in power system. Modeling power apparatus for power system dynamics and
transient analysis. Travelling wave phenomena. Switching transients. Capacitor switching. Transformer inrush

current. Ferro- resonance. Transient recovery voltage. Lighting transients. Computer program for power system

dynamics and transient analysis.

LERYININIZUUNES 3(3-0-6)
(Power System Stability)

nanyavetafssNnszuumas wuudiasanainvenniednsdadastda seuu nszdulavsTUUAIUAIIES
Tl adesnmdapiiiofinssumuruiadnuazauialng - msundswesszuuinds alsnmuesaiesinsvanseys
s mansiiLazusaiy N3 UFulsuatiosnn

Fundamental of power system stability. Dynamic models of synchronous machines, excitation systems
and turbine control systems. Small and transient disturbances angle stabilities. Power system oscillations.

Multimachine stability. Frequency and voltage stability. Stability enhancement.

NSURURNIU N1TATVANUAENITUANMNIZENNHAVDITTUUAET 3(3-0-6)
(Power System Operation, Control and Optimization)

TgymuazimaianaRasineidesiunsujuiRnusasnisaivaussuuig nslasieinisivavesradlum

waznsUsEInNaMmEn Y MIIRTIsAwsEAINSeNsy daunisalanidusgnseaiiier nsmuauAnsEiniiu
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FAaE wazmamueuan Admdnlnesaluddowu msmmimnaniigavesiisiduiilidudunss nslva vos
Adslwihoghamngign msusummdssdnliihuaznisuaninaneenunidiu egravsnzauiigaiieussmanny
MsiuRnavasaned

Power system operation and control problems and solution techniques. State estimation and power flow
analysis. Contingency analysis. Load-frequency control and basic automatic generation control. Nonlinear
function optimization. Optimal power flow. Optimal generation rescheduling and load shedding to alleviate

transmission line overloads.

AAnssunistasiusyuuniag 3(3-0-6)
(Power System Protection Engineering)

winmsiesiuredimnssunsilestu nmsfuwamiasiioneas esrusznouauinms nsieafulagld
TadnszuaiuiuTiadJesiuneadasiunuulil fiams aussaugvemdeuvamenseualuannregiuagluaniie
nswasuutasiaeg Siadindmaing msdesiulagléfiadinszezns mstesiulneliBiadnszuaiuuuuy firmns
nstlestutauns mstlestumifouvas nstlestuedaadudeliiih nistlestu uewes  ysanmswesmsmununs
doansuaznstloattu

Fundamental of protection engineering. Fault calculation. Symmetrical components. Non-directional
overcurrent and earth fault protection. Current transformers: steady state and transient performance,
differential relay, protection by distance relaying. Directional overcurrent protection. Busbar protection.
Transformer protection. Generator protection. Motor protection. Integration of communication control and

protection.

N159AN51AIINYSTUURNAILUULDATIW 3(3-0-6)
(Active Power System Network Management)

msudnlrifuuugaveu aunsnnia lulasnia msdnnslassiessuulaseineg Mdauukeaiin nsdumes”
wasediannseiindiids SCADA luszuulaswieszuy mMdswuuueaiin nansenuanmsysannsszuurdalni
WUUNSEE {Tuna1n i

Flexible power generation. Smart grid. Microgrid. Active power system network management. Power
electronic interfaces. SCADA in active power system network. Impacts of DG integration. Electricity market

participation.

sudoudtldaauRiamasluszuunas 3(3-0-6)
(Computer Methods in Power System)

nsuitgilunsieszissuuidlnensidiusunsureiianes’ Sumeuitlunisdunamsinseinssua
Fmsasuarmsinavedvaniuszuuigds Funewitveans Anadunsdaivadnvinlidadudmiunsuilymima
WSHANARSINAY

Solving problems in power system analysis by using computer program.Algorithms in computing short
circuit analysis and load flow in power system.Algorithms of nonlinear algebraic equations for solving power

economic problems.

M3uRuingeshedunsnglussuudmiemasinii 3(3-0-6)
(Asset Maintenance Planning in Power Distribution Systems)

INTFIUMIUINTIANTAUNING uwwrfan1sdanisingedny msthaednwiedesiu wmealianisasisaevanin
dwiugunsalluszuudimine msthgednwuvuiiu mnudedeldidugudnans msmamsnzaudign n1suims
Ades

Asset management standards. Concepts of maintenance management.Preventive maintenance.
Condition monitoring techniques for equipment in distribution systems. Reliability centered maintenance.

Optimization. Risk management.
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sTUUNAdIALAZNISAIUAN 3(3-0-6)
(Dynamical Systems and Control)

U%QﬁﬁmLﬁuLLazﬁ"JﬁWLﬁumiL%ﬂLﬁu MMINTTUULUUE YL d Y Ien LagwuumLUs @01Usv83EUU
naeliies naRasvesszUUENd UM deITles AmuannsnmumliareaInsadunalivesssuuBduan
seiflos mavilidu 93¢ @desnmvasnswssauwuudygnadndygnaeenuazuuuiulsanmug n1stoundu
ADMULLATAIUTELNUAIANUE N1IAIVANNITAAALLUULTAEUMAAY

Linear space and linear operator. Input-output and state-variable descriptions of continuous-time
linear systems. Solution of continuous-time linear systems. Controllability and observability of continuous-
time linear systems. Realizations. Stability of the input-output and state-variable descriptions. State feedback

and state estimators. Asymptotic tracking control.

N1IATUANAINAVRITLUUNAIN 3(3-0-6)
(Digital Control of Dynamic Systems)

srvuidadunanlddeiior nansuuasd malessirnudvessruudadunatlivedes nseanuuu
murlngIslatavessin mssenuuuiimuaulaeitnig aevausadennud msisesiuigianiuy mnuauns
murlldazamannsa dunalfvesszuudadunailisoiios nmndnauasmsesnuuuiuszinaem szuu wesls

Discrete-time linear systems. Z-transform. Z-plane analysis of discrete-time linear systems. Controller
design by root-locus method. Controller design by frequency-response method. State-space analysis.
Controllability and observability of discrete-time linear systems. Pole placement and observer design. Servo

systems.

sruunuau By 3(3-0-6)
(Nonlinear Control Systems)
TReaTeuIneY : 01205561
mMsmuaagresaNnligudumll mlinsesissunusa andfvdnya vesssuuldidadu nsuseanu
> fo o = = 2 = v o & aa a A 1 a
szuumeilsituesune wefesnmdeylun vl wlesaininvih asdaanduau aleluda nsiade szuuliie

wiuwuuleundu niseenuuumiauauliids

Nonlinear ordinary differential equation solution. Phase plane analysis. Fundamental properties of
nonlinear systems. Describing function for nonlinear estimation. Lyapunov stability. Advanced stability theory.

Periodic orbits. Limit cycle. Averaging, Nonlinear feedback systems. Nonlinear controller design.

mimuqummzﬁqm 3(3-0-6)
(Optimum Control)
Aiideadsuinmion : 01205561

mMevilvngiign msudsiuveseanda nquivesaunuasteuludivme vesmgninduivg ningegn
vosoun3edu Nnuiveneliafu-eilad n1saruay LLUUﬂauﬂﬁummsﬁqﬂ AIAIUALLUULUILUL NSAIUANLANNY
fanludigiievans

Optimization. Calculus of variations. Theory of fields and sufficient conditions of relative extremum.
Pontryagin maximum principle. Hamilton-Jacobi theory. Optimal feedback control. Bang-bang control. H2

optimal control.

walulagyusuduinis 3(3-0-6)
(Service Robot Technology)

wEfugIUTEINS DBNUUUBNIANS uae Tanua$ ilenouauasmslinures vusudEmsEmiuaywd
AT HansENUAINNIseRnLUUseruUaendelunsly 1w mslesgitadeanimnisinnuuazaniniindeu
dwiuriueunuinis nsiaun Tsunsy way Jyaiusedvg vussuudfiRnisvueud (ROS) Tugansdnnisnn
nMnsginm Tuganisdnmsides mslieneiniwsssund lugansivnauagns wanidesnstsny mssenuuy
Inludamauna@iu dmsu Uduius seninayediu duswd wag nsuszandldanu

Principles of service robot’s hardware and software design. Analysis of safety in use effected from
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service robots design. Analysis of factors of working condition and environment for service robots. Software and
Artificial Intelligent design based on Robot Operating System (ROS). Image management and Image processing
module. Voice management and natural language processing module. Navigation and object avoidance

module. Design of robot’s finite state machine for human robot interaction. Case studies and Application.

ATAIUANNUNIUY 3(3-0-6)
(Robust Control)
nsmuAunLuUUa Wl ivadadadudmiunisaunumunu Amuszdnves dygin AUsednvedseuy

a a

U3gilievaes uarU3giteveud lassasetounduuay tafivsnmnngly dervusaussauzuazdednin n1sandusiu
wuuasauulang Ay kiuewrewuuTaeLarAUNUIY MIkUanAvdTady AleangIuwuy laswaing
WAZNNTAUATIZNTT NMTDBNWUUMIAIUANNUNIU NMIDBNKUULATIATINT AUAN NMTAASURUMAIUAN BANNITMN
SnaFadu nsdlAine

Introduction to robust control. Linear algebra for robust control. Signal norm, systems norm, H2 space,
and Hee space. Feedback structure and internal stability. Performance specifications and limitations. Balanced
model reduction. Model uncertainty and robustness. Linear fractional transformation. Structured singular

value and p synthesis. Robust controller design. Controller structure design. Controller reduction. Linear Matrix

Inequalities. Case studies.

sEUUUiunusuyudiuiueud 3(3-0-6)
(Human-Robot Interaction System)

NseRNLUUMIAIUAN NM5K1ANWSTINR NMsUfFuRUSTEnIauYudiu vueud wanmselind n133asen
Jamanimsindeudinazaamansuniu Msains wuusamainuesszuuuBud NMsmunusudiiensuaussivas
windeniilizan viefuiutRnu msmususudiumilnalnessuumunuassiiama vieszuu muauvaefimma

Controller design. Natural language understandings. Human-robot interaction. Mechatronics. Analysis of
forward kinematics and inverse kinematics. Dynamic modeling of robot system. Control of robot to interact with

an unknown environments or human operators. Tele-operated robot through bilateral or multilateral control.

NQUHUaTN1TeaNUUUUEUA 3(3-0-6)
(Robotic Theory and Design)

Jaunamans mylleneidiumia Msiedoulmuazeuudeyius m3 Anmzinaikasuse driuia
nsivunendnuailagldnin Welrueud 113 MURUEUIANLaENNTAIUAN

Kinematics. Position analysis. Differential motions and velocities. Dynamic analysis and forces. Sensors

and image identification. Robot vision. Trajectory planning and control.

wainvouadasdnanalvii 3(3-0-6)
(Dynamics of Electrical Machines)

wdnmsvesiaiesinsnaliiin NOURLNUSNEI N13TaemAdinAansuarn1sInIzin1svinnuluanznain
mam%ﬁmmmamq Lﬂ%aﬂﬁﬂiLLUUmiEﬂﬁ?LLa% Lﬂ%aﬂﬁﬂiLLUU%ﬂIﬂiﬁﬁ MINATIEEMTUMgReNinesluan g
3

Principles of electrical machines. Reference frame theory. Mathematical modeling and analysis of
dynamic performances of dc machines. Induction machines and synchronous machines. Computer simulation

for operations during transient conditions.

isesuvasiuindeanumia 3(3-0-6)
(Three-Phase Power Converters)

winmsihnuvesedesasiuaumaeidumsusganeunheiad mssenuuumsmuaudmsuAioulas
fu myhaosdynamunadnlagliunuifaivuedouiinseenuuumunuuuunseulia  msldanmesanusnisaing
wazsEUUNSID an gunsalansiifids

Power conversion principles in three-phase pulse width modulation converters. Controller design for
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the converters. The small signal modeling in rotating coordinates. Closed-loop control design. Use of

switching-state vectors and different modulation schemes. Power Semiconductor Devices.

msAneineadilisuga 3(3-0-6)
(Unbalanced Fault Analysis)

peRUTENRVANNRS NMTiaTvvreaduuuldauinng mndmessyuulninids srdudufiuauduazueniin
wudvesanead Sdudufiunudvemiionas mswasulaumnsweasniouty msvliielunsinses
nylasgireaduuy lauga nsuitymilagldneuiiunes

Symmetrical components. Analysis of unsymmetrical faults. Power system parameters. Sequence

impedance and admittance of transmission lines. Sequence impedance of transformers. Change in symmetry

simultaneous faults. Analytical simplification. Unbalanced fault analysis. Computer solution.

3mnssu1wﬂmﬁ§a%uga 3(3-0-6)
(Advanced High Voltage Engineering)

sruvdrendsnuliihusegs udsiliauseiuiu Mstesiuussdudsa nginssuvemlioulasuasianlu
uwsagengliussiunselanitng wansevuvedlalsin ngRinssuvesawining awiuwes awiuuds vuawwliiuseg
auURvedlasasauey msﬁwmmmqﬂﬁiiﬂuisuulﬂﬂ%mqa ﬂ’]ﬁaaﬂLLUULLaZﬁﬁNaWQUﬁﬁmWﬂ’lLLSQQQLL&E AU
wadiansnageulniiugses nansevuvesauuwimaniviheinlniussasie guamuesUseanvu

High voltage power transmission system. Sources of overvoltage. Protection from high voltage surges.
Transformer and towers behavior under lightning surge. Corona effects. Behavior of gaseous. Liquid, solid
dielectrics in high voltage electric fields. Structures and operating characteristics of high voltage equipment.
Design and manufacturer of high voltage equipment and insulation. High voltage testing techniques. Effects of

high voltage electromagnetic fields on public health.

STUUALAUNAIUUUALADS 3(3-0-6)
(Battery Energy Storage System)

fugnuausluszuuuunnes  meluladmsasaumdsnuresuummneiaiion  lovsusavuunneiadelvsl
wudaeuazadnvuzmsliihveunneaifionlesey  nsdeldiuuazamUasnfevesssuULUAABS AEY
Ejjﬂ ﬂ’ﬁV](”lﬁ@ULLUG]LE]@% PEAUT ‘\G]J@ﬂ’]'iLLUGlLGlB% ﬂ?igﬁLLaﬁﬂﬁﬁlﬂi%i}LLUG}Lﬁlaé uﬁ”ﬂmiﬂi:mmamummmma?lLLaz
N5 aunawdsany nsmuaumdsliiivesuunned nsdeszuuazaumdnuLUaned Tamfuszuulihmds
wazIUBUALITN

Basic knowledge of battery system, energy storage technologies of lithium- ion and modern batteries,
modeling and electrical characteristics of lithium-ion batteries, connections and safety of high-power
battery system, battery management system, charging and discharging of batteries, concepts of battery
state estimation and energy balancing, battery power controls, integration of battery energy storage

system with electrical power systems and electric vehicles.

pnadeieldvasszuusminerndslnia 3(3-0-6)
(Power Distribution System Reliability)

sruuTmtefdslni fiauazduianudedold aunguesnistatemimeimundedoldves
gunsal msasrauvudaesmnudedsldgunsal nsaiis wuudassnnudetioldvessuu msussiiiunudediels
YesszuuTmunemaliin nmsdesswuuneuiasla naddnwm

Power distribution systems. Reliability metrics and indices. Interruption causes. Equipment
reliability parameters. Equipment reliability modeling. System reliability modeling. Reliability assessment of

power distribution systems. Monte Carlo simulation. Case studies.

nsUszenAanasniuIAINg A 3(3-0-6)
(Applied Statistics for Electrical Engineers)

Fudsdn wnwesdu nguiatn nsfiusaztiiauedeya aifiiisane maiu uazihiawetoys aififivame



01205582

01205583

01205584

01205585

01205586

N5UTEU FANUTBIIU NTNAFBUALNAZIN N1TIATIENANUKYTUTIN MTATIZNTS0nNRY
Random Variables; Random Vectors; Limit Theorems; Collecting and Presenting data; Sufficient

Statistics; Estimation; Confidence Intervals; Hypothesis Testing; Analysis of Variance; Regression Analysis.

iwsatnedeasuazneufiunesdmiusruuings 3(3-0-6)
(Computer and Communication Network for Power Systems)
winnsdeansidvia vannsdemsiuameliiin vdnmsdeanslimedendu awiing udnnsaietiede
msteya waluladirdetnedeasdmivasdusenou fugufweitugs  mavmsdanssummlasnfovesdoya
Principles of digital communication. Principle of power line communication. Principle of radio

frequency wireless communication. Principle of data communication network. Communication network

technology for advanced metering infrastructure. Information security management.

MIRAUILBNNALAT 3(3-0-6)
(Application Development)

510U lUNIWAILITZUU ASEUILNMSRAILIINAUANTINAAILY N1TIATIZA DONLUY LAaZHRIU
wewnaladu madanisgiuteyauasnssoUszanuves uennaduiilemsiiniassuugiudeya FBnsuaziaiesie
dmSumsitann wenndiedu wTiansiannssuy Suneuiilussuvdmiunisiauuennaiedu fuwuy

Methodologies in system development. Development processes from idea to product. Application
analysis, design, and development. Database management and application interfaces for accessing database
systems. Methods and tools for application development. System development life cycle. Systematic

approaches in the development of prototyped applications.

nsimlissdayadmiudanssuluiii 3(3-0-6)
(Data Mining for Electrical Engineering)

wwrnuAniuguieItumsmiiosdeya sysuviivesteyalunudsegnd mMademnssulnii msd1539
Joya niswendeya wallansviuviesteya nsduun wagnsweInsal N1sFungu NSATIINARAUNR NYN1T
WBoules Mmansramuuuguids drfu maviuniliesdeyaidamanan mslnszideyavunalg

Basic concepts of data mining. Nature of data in electrical engineering applications. Data
exploration. Data preparation. Data mining techniques. Classification and prediction. Clustering. Anomaly

detection. Association rules. Sequential pattern detection. Temporal data mining. Big data analysis.

agsdayauazn1saieuuunaastayadimsumsuimninddu 3(3-0-6)
(Data Warehouse and Data Modeling for Asset Management)
WIRANISUTIININERY  eTInnsadsdeya  suideuiBnmiseenuuuadideya  N1TYIUINITITUUANS
UImamindau uuudiasstoyaldanuirAndmiunisuimns ninddunsaiauvuasaiensuimmingau
Concept of asset management. Data warehousing life cycle. Data warehouse design
methodologies. Asset management system integration. Asset management conceptual data model. Asset

management modeling.

nssuiuuvbilifaeunazuuueiunas 3(3-0-6)
(Unsupervised and Reinforcement Learning)

amsammsvhwiiesfeyanin msUsznauazmsulastoya msBeuives edewuulififaou Fuuuliy
aolunisfumamnudiansvimilesdeya fidestu gedmiumateuiuuulsiifaou madeuluuuliifaoudmiy
Foyauvuiidrduuay deyaiiillaseains dowmadlaseaiumsBouiuvuaduinge vmhduuamanisGeu uwuiasy
Adauuulailfiuudians msUssanaileddu msFeuiuuuaiuidadedn 38 duamnuduresulous idedu o
Y94N1FUTUUULETUAIRS

Data Mining, a global perspective. Data preprocessing/transformation. Unsupervised machine learning.
Unsupervised methodologies in Knowledge Discovery and Data Mining. Advanced topics in unsupervised

learning. Unsupervised learning for sequential and structured data. Definition of Reinforcement Learning
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framework. Introduction to Model-Free approaches. Function approximation. Deep Reinforcement Learning.

Policy gradient methods. Other topics on Reinforcement Learning

MIeenUUUIAEENMIIATasiiaTamneTamsunng 3(3-0-6)
(Biomedical Instrumentation and Design)
mMyiuaziieseidnddinin dnvarvemsudiigesmedinisunnd anuvasadenislii msuszandld
1995731 HaTveedwniiuns madeulusiu eeufiawes e fdaygaaznsUszanadyyIa MSUARIHE
Measurement and analysis of bio-potentials. Biomedical transducer characteristics. Electrical safety.
Applications of integrated circuits, operational amplifiers, computer interfacing. Signal analysis and signal

processing. Display.

ﬂﬂi@aﬂLL‘U‘UizU‘U‘lUI@LNﬂ%ﬂ 3(3-0-6)
(Biometric System Design)

ssuululowsnidosiu auauiivesulowndn msfsrguiuudmivansiiafie Tunth siuem fduie uas
Tulewn3ndus mssenuuussUUBUSuLAzsTYFyAa M3 senuuuszuululewsdnuaouuudiass Msvadouuay
nMsUszifiumanssauy ms wandsuteyalulewmdnszviteszuy musunsssuululewndn msleudvasnszuy
wnsgrilulewein Ussidunzdaus melulaglulowmindugddutiagsu

Introduction to biometric systems. Biometric characteristics. Pattern recognitions for fingerprint,
face, iris, DNA, and other biometrics. Verification and identification system design. Multi-model system design.
Performance testing and evaluation. Biometric interoperability. Biometric system security. Spoof attacks.

Biometric standards. Privacy issues. Current advances in biometric technology.

sudiaudsITemadaanssuluii | 1(1-0-2)
(Research Methodology in Electrical Engineering I)

Tdovesypragiiuszavsnmas nMsAnlisssuy nsalangdaym3de NsMUNIUITINNTIN MIBINUUULAY
%miwmaauﬁaqﬁu M Bgudanaiia nMsitaue wuudinlal

Habits of highly effective people. System thinking. Research problem formulation. Literature review.

Fundamental of designing and conducting experiments. Technical writing. Oral presentation.

s2leuisRemaIaInssulnil 1l 1(1-0-2)
(Research Methodology in Electrical Engineering II)
Aiifeadsuinmion: 01205591

933810 TTUMATANESH Nsvheuduiin n1snaann n1sleunumiu Assanse nsdeudanaiia
NISINUIRBLAENTIATIZATITIM NT2UIUNITNT Beudimenues Mslisudelausnuingrinus nsiiaue
Jorauslassnuineinus wuulinilan

Ethics and integrity. Teamwork. Smart thinking. Writing the literature review. Technical writing.
Accelerate your research and quantitative analysis. Self-learning process. Writing of thesis proposal. Oral

presentation of thesis proposal.
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(Research Methodology in Electrical Engineering IIl)
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Ethics in scientific publishing. Analysis and handling of ethical problems. Ethics of leaders. Teamwork.

Critical thinking. Creative thinking. Review of conference papers and international journal. Rebuttal. Writing



research articles for technical conferences. Oral presentation in technical conference. Writing research articles in

international journals. Thesis writing. Preparation of oral presentation for thesis defense.
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(Selected Topics in Electrical Engineering)
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Selected topics in electrical engineering at the master’s degree level. Topics are subject to

change each semester.
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(Seminar)
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Presentation and discussion on interesting topics in electrical engineering at the master’s degree level.

01205598  Ugunniiveiy 1-3
(Special Problems)
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Study and research in electrical engineering at the master’s degree level and complie into a written

report.

01205599  Anendiwus 1-24
(Thesis)
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Research at the master’s degree level and complie into a thesis
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