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n. 91873¥L0N Tsitdoandn 12 vwudwha
- fuuun 2 wuwin
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(Seminar)
- A anUNAY 2 wiwnn
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(Research Methodology in Electrical Engineering I)
szleuinIdemaiamnssulid | 1(1-0-2)

(Research Methodology in Electrical Engineering II)

- JyuaNLaN Titoundn 8 nuenn
Thdendeulitosnin 3 mhednansedvsolud
Ayatlndadudmsvicnssulii 3(3-0-6)
(Linear Algebra for Electrical Engineering)
NIEUIUNTALNLAARN 3(3-0-6)
(Stochastic Processes)
NMSUTZLRaNALAZNITIATIZ AR Q0 3(3-0-6)
(Signal Processing and Analysis)
nénnsisouiveaAdstaysUsEndld 3(3-0-6)
(Principle of Machine Learning and its Applications)
syuUdeansiaa 3(3-0-6)
(Digital Communications Systems)
NM1590NLUVNATHAzTzuUTaUNaU 3(3-0-6)
(Design of Feedback Circuits and Systems)
szlpuisldnaNnames lussuUMas 3(3-0-6)
(Computer Methods for Power System)
FEUUNAIALALNITAIUAN 3(3-0-6)
(Dynamical Systems and Control)
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(Linear Algebra for Electrical Engineering)
NIEUIUNTANLAARN
(Stochastic Processes)
NIRRT avdmIUImng i
(Numerical Analysis for Electrical Engineers)
NMSUTZIRaNALAZNITIATIZ AR Q0
(Signal Processing and Analysis)
NsUsTINANINLAZIAYIAY
(Image and Video Processing)
WiAUABUILAD ATV UEUA
(Computer and Robot Vision)
nsfuszeylnasarnisudaninuming
(Remote Sensing and Interpretation)
nénmsiFoudveaaieauazmsUsEndld
(Principle of Machine Learning and its Applications)
N33 MUUIY

(Pattern Recognition)

- nguivdeans
syuUdeansidna
(Digital Communications Systems)
N30 929ULAzUTTUUA A QU0
(Signal Detection and Estimation)
nouMsisiaLraeiialaznsiudadeya
(Source Coding Theory and Data Compression)
msdeansifangluly
(MIMO Wireless Communications)
\r3evnedeansioya

(Data Communication Networks)
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(Wireless Communication System Design)
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(Design of Feedback Circuits and Systems)
ﬂ?'ﬁ@@ﬂLLUU’N?]??’J@J??@IEQWGJN?{N
(Mixed-Signal Integrated Circuit Design)
N1500NLUUNATIIUATIA
(Digital Integrated Circuit Design)
nafansAIRuiudnsuIAINT NN
(Quantum Mechanics for Electrical Engineers)
wialulagwaduaseniing
(Solar Cells Technology)
ﬂ’]i’e)’e)ﬂLLUU’JW?%’JM"I’NmﬁﬂguaWQ

(Radio Frequency Integrated Circuits Design)

4
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6B aEN130BNHULAEDINA
(Antenna Theory and Design)
auudian e
(Computational Electromagnetics)
ﬂTﬁ@@ﬂLLUU’N‘\]iVLlIIﬂiL"JW
(Microwave Circuit Design)
nsasuuudtasuasinaluladgunsaldidnnseu
(Electron Device Modeling and Technology)
wialulaBuazgunsalunludidanselind
(Nanoelectronic Devices and Technology)

diannsetind wilmanuasuadluianuazgunsal

(Electronic, Magnetic, and Optical Materials and Devices)
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(Power Electronics Design and Integration)

- NHUAVITLUUAA
N159180ATNATNVDITLUUMAT
(Power System Modeling and Dynamics)
L@DYININTZUUAST
(Power System Stability)
MsUfTRMU MImuALAY ISR aLTgAve T UMY
(Power System Operation, Control and Optimization)
AminssunsUesiusEuunIag
(Power System Protection Engineering)
NN5IANITIATIVIUTZTUUNRILUULDATIN
(Active Power System Network Management)
szilsuisldaounanasluszuuids
(Computer Methods in Power System)
N3sNEUN SN s AunSnglussuuiminenasiiih

(Asset Maintenance Planning in Power Distribution Systems)

- NFUIVINIVANLATYUBUA
FTUUNATALALNITAIUA
(Dynamical Systems and Control)
NIATUANAINAYBITEUUNATIR
(Digital Control of Dynamic Systems)
sruumUANliL gy
(Nonlinear Control Systems)
MTAUAIIINETgn
(Optimum Control)
wialulagrueuduinis

(Service Robot Technology)
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01205584

NSAIVANVILNIY
(Robust Control)
sruuUfduiusuywdiuueus
(Human-Robot Interaction System)
VW UALNITOBNUUUYULUA

(Robotic Theory and Design)

- NFUAVINTUUAEUNTINULATHAINVDITLUUAE
waSruana3nsdnsnalni
(Dynamics of Electrical Machines)
i3aslasiurdeanuwia
(Three-Phase Power Converters)
nMsiesziveadiliauna
(Unbalanced Faults Analysis)
3¢1’JﬂiiifLWﬁ’1LLi\‘i§\‘i%u%1\‘i
(Advanced High Voltage Engineering)
SEUUAZALNEINULUALNDS
(Battery Energy Storage System)
audedeldvasszuusmiedslnd

(Power Distribution System Reliability)

1a a 1’4
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(Applied Statistics for Electrical Engineers)
\3etnsdeansuavrenfimesdviussuuiga
(Computer and Communication Network for Power Systems)
MWL nNAAdY
(Application Development)
nsviumileatayadmiuimnssuluih

(Data Mining for Electrical Engineering)
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(Data Warehouse and Data Modeling for Asset Management)
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(Unsupervised and Reinforcement Learning)
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(Biometric System Design)
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(Research Methodology in Electrical Engineering IIl)
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(Selected Topics in Electrical Engineering)
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(Special Problems)
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01205511  Wyadn@adudmsuIaINTINlN 3(3-0-6)
(Linear Algebra for Electrical Engineering)
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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.

01205512 NIZUIUNTAINWAEAN 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.
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01205513 AN5AATIZTIRNAaVEIMSUIAINT LA (6-0-3)3

(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.

01205514 AN5USTUIANARAZANSIATIZWE U0 3(3-0-6)
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(Signal Processing and Analysis)
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Continuous-time and  discrete-time signals. Sampling and interpolation. Discrete-time
systems. Signal spaces. Basis signal representation. Signal analysis in frequency domain. Signal analysis in
time-frequency and spatial-frequency domains. Signal decomposition and dimensionality reduction.

Compressive sensing.

01205515  m1sUszuranInuazIanad 3(3-0-6)
(Image and Video Processing)
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Image and video acquisition. Digital camera and interface. Image and video compression.
Advanced preprocessing. Motion analysis and estimation. Feature extraction. Object tracking and

recognition. Image and video understanding.
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01205516  AiAUABNNIMDSLAZYUEUA 3(3-0-6)
(Computer and Robot Vision)
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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.

01205517  msFuiszeglnauaznisulaniunang 3(3-0-6)

(Remote Sensing and Interpretation)

unATwAnuaEiugIuraIMssuszering unanwesudeyanisiuiavesing lumaunsedduuas
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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 segmentation and classification

methods. Accuracy assessment. Machine learning in remote sensing.

01205518  wdnnsiBeuivasadauaznisussyndly 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.
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01205519  n1333MUUgY 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.

a o

01205521 sxUUdeansAIa 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.

01205522 N1395233UKAZUTTUNUAH Y 3(3-0-6)
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(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.

01205524  wgufnsidrsiauwvanliauaznisiudndoya 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.

01205526  n1sdeansl¥aneluly 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.
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01205527  A3ev1edeansdoya 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.

01205528 n1seenuUUsTUUAaas1Zane 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.

01205531  m1seanwuulNasHazszuullaunau 3(3-0-6)

(Design of Feedback Circuits and Systems)
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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. Frequency compensation techniques. Describing functions.
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01205532 N159DNWUUNITIIUA EYEYIUNEL 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.

01205533  N1999NLUUINIITIINAINE (6-0-3)3

(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.

01205534 NaAEASABUANFINSUAAINT INTN 3(3-0-6)

(Quantum Mechanics for Electrical Engineers)
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Wavefunction and its probability interpretation. 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.

Hydrogen atom.

01205538 walulagiwadunaaiiing 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.

01205539 msaanLLUU'Nass'Juﬂ'aw?iﬂ?iuﬁwq 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.

01205542  WHUYHLALNITORNULUUEIEBINA 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.

01205543  aunuudwanWi I sAun (6-0-3)3

(Computational Electromagnetics)
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Method of moment and its applications to electrostatics, electromagnetic fields,
antennas, scatterers. Finite-difference method. Finite-difference time-domain method. Finite-

element method.

01205544 n1seanwuulNaThulasian 3(3-0-6)

(Microwave Circuit Design)
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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.

01205546  msadanuUIIasIkazmaluladaunsalBidnaseu 3(3-0-6)

(Electron Device Modeling and Technology)
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Introduction to electron devices. Semi-classical bulk electron transport. Drift, diffusion

and ballistic electron transport. Advanced solid-state devices. Nanoscale MOSFET and related

electronic device modeling. Integrated circuit manufacturing, applications based on electron devices.
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01205547  walulaguazgunsalunludiannseling 3(3-0-6)

(Nanoelectronic Devices and Technology)
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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 performance limitations. Introduction to Coulomb scattering. Calculation of electron lifetime

and device design. The semiconductor laser. Presentation of research papers.

01205548  Bidnwsaiing wiwmdnuazuadduiaauazaunsal 3(3-0-6)

(Electronic, Magnetic, and Optical Materials and Devices)
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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.

01205549 miaanLLUULLazgimﬁnﬁsﬁL?inmaﬁnéﬁqé’a 3(3-0-6)
(Power Electronics Design and Integration)
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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.

01205551  N1531A09AZNATNYDITTUUAIAT 3(3-0-6)

(Power System Modeling and Dynamics)
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Classification of transients in power systems. 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. Lightning transients.

Computer program for power system dynamics and transient analysis.

01205552 LERYININTZUUNIAT 3(3-0-6)

(Power System Stability)
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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.
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01205553 msURURIIU MIAIUANLAZNISIANMNNEINTIHAYDITZUURIAS 3(3-0-6)

(Power System Operation, Control and Optimization)
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Problems and solution techniques of power system operation and control. 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.

01205554  3aAdnssun1sdasnuszuunias 3(3-0-6)

(Power System Protection Engineering)
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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.

01205555  N133AN15LASIYIETZUUAGIUULATIV 3(3-0-6)

(Active Power System Network Management)
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Flexible power generation. Smart grid. Microgrid. Active power system network
management. Power electronic interfaces. SCADA in active power system network. Impacts of

distributed generation integration. Electricity market participation.

01205556  szilauitldnaunanaslussuuniag 3(3-0-6)

(Computer Methods in Power System)
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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.

01205559  n1sneunuUIesnwdunswdluszuuduiieiiaddnia 3(3-0-6)

(Asset Maintenance Planning in Power Distribution Systems)
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Asset management standards. Concepts of maintenance management. Preventive
maintenance. Condition monitoring techniques for equipment in distribution systems. Reliability

centered maintenance. Optimization. Risk management.

01205561 FTUUNAINUALNITAIUAY 3(3-0-6)

(Dynamical Systems and Control)
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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.

01205562 N1IAUANAINAVDITTUUNAIN 3(3-0-6)

(Digital Control of Dynamic Systems)
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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.

01205563  szuuAduAliBaduy (6-0-3)3

(Nonlinear Control Systems)
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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 system:s.

Nonlinear controller design.
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01205564 mm’m@ummzﬁqﬂ 3(3-0-6)
(Optimum Control)
Ffideasoumnnew . 01205561
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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.

01205565  wAlulagyuguAuIngg 3(3-0-6)

(Service Robot Technology)
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Principles of service robot’s hardware and software design. Effect analysis of safety
design in human-robot interaction. Factors analysis of working condition and environment for service
robots. Software and artificial intelligent design based on robot operating system. Image management
and image processing module. Voice management and natural language processing module. Navigation
and object avoidance module. Design of finite state machine for human robot interaction. Case studies

and applications.
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01205566  A1IAAUANNUNTUY 3(3-0-6)

(Robust Control)
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Introduction to robust control. Linear algebra for robust control. Signal norm, systems

norm, H2 space, and HOO space. Feedback structure and internal stability. Performance specifications
and limitations. Balanced model reduction. Model uncertainty and robustness. Linear fractional
transformation. Structured singular value and W synthesis. Robust controller design. Controller structure

design. Controller reduction. Linear Matrix Inequalities. Case studies.

01205567  szuUUdunuSUYEaRUiuEUd 3(3-0-6)
(Human-Robot Interaction System)
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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.

01205568  VNQEHHALNITIDNUUURUEUA 3(3-0-6)

(Robotic Theory and Design)
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Kinematics. Position analysis. Differential motions and velocities. Dynamic analysis and

forces. Sensors and image identification. Robot vision. Trajectory planning and control.
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01205571 wainuaasassnsnalwiin 3(3-0-6)

(Dynamics of Electrical Machines)
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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.

01205572 \n3nsuUasufdsanaa 3(3-0-6)
(Three-Phase Power Converters)
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Power conversion principles in three-phase pulse width modulation converters.

Controller design for 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.

01205575  m1sAaszvineaditlisuga 3(3-0-6)

(Unbalanced Fault Analysis)
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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.
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01205576  Aranssulnihussgeduga 3(3-0-6)

(Advanced High Voltage Engineering)
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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.

01205577  SEUUAZANWAULUALADS 3(3-0-6)

(Battery Energy Storage System)

arudiiugrulussuuiunnes melulaBnisaraumdsnuoiuunneiaiienloosy wasumnos
afelvl wuudrasuazaudnuaznisiiinveswunneddifioulossu mideldauuazanulasnfevesszuu
LUALBIANAIEY MIMAABULUAWET S3UUTANITUUAADS MISAUAzABUSEIUUAMDS MaNNTUTTINAIAnIUE
LUALADIUAYNTANABNEIL MIAUANMAI Y ILUALMEY MIfDTzULATALINA s LLUALMBIT MUY UY
Tnlfmdawazeueudlng

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.
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01205578  adudedeldvasseuusivinemaslnii 3(3-0-6)

(Power Distribution System Reliability)
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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.

01205581  n1sUssgndatnaniulIAINg i 3(3-0-6)

(Applied Statistics for Electrical Engineers)
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Random Variables. Random Vectors. Limit Theorems. Collecting and Presenting data.
Sufficient Statistics. Estimation. Confidence Intervals. Hypothesis Testing. Analysis of Variance. Regression

Analysis. Statistical methods for signal analysis. Pattern recognition and decision making in electrical

engineering problems.

01205582 Ip3evnedeasuazaeuiamaidmiustuuias 3(3-0-6)

(Computer and Communication Network for Power Systems)
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Principles of digital communication. Principle of power line commmunication. Principle of radio

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

technology for advanced metering infrastructure. Information security management.
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01205583  A1SWAILILENWALATY 3(3-0-6)

(Application Development)
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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.

01205584  nsvinuliesdayadmiuiaanssulvin 3(3-0-6)

(Data Mining for Electrical Engineering)
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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.

01205585  mssdayauarn1sasisuuuInaasdayadmiunisuivnsninddu 3(3-0-6)

(Data Warehouse and Data Modeling for Asset Management)

WIAANITUIMINTNGAU 29T Tnn15adedoya seileuiBnnseanuuuafedoya NSYININT
srUUMIUIMIMNdau wwudassdoyafaunAndmiunsuimminddu msainuuiiaeaiienisuinis
NINEOAU

Concept of asset management. Data warehousing life cycle. Data warehouse design
methodologies. Asset management system integration. Asset management conceptual data model.

Asset management modeling.
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01205586  n1siFeuiuuuliiidaaunasuuLEunas 3(3-0-6)

(Unsupervised and Reinforcement Learning)

amsammsviviiesteya nsUszinanazmswlastoya nsiFeuiveaniesuuliifaeu 33
wuuliiaeulunsdumannuiuasmaimiiosdeya wiFestugsdmiunsdeuduuuliifaou madouiuuy
lififaoudmivdoyauvuiidrfunasdeyaiifilassain domveddassairansBouduvuiaduinds unhguun
nenmsseuiivuasumduuuldlduuudiaes msuszanailinduy msseuiuuuasuidadedn Bnslaseu
ulguiey

Global perspective on data mining. Data preprocessing and 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 framework. Introduction to model-free reinforcement learning approaches.

Function approximation. Deep reinforcement learning. Policy gradient methods.

01205587 NN59NLUUKALHANNISHATDIAUDIANINVINITHNNG 3(3-0-6)
(Biomedical Instrumentation and Design)
AFIALAZIATIEAANGTININ ANYAULVBINIIUFRNLDIN19TINTWING AuUasnsen1ebiliin

N15U58nALY99559 19TV BALEUNTT NMTWeNlesiunBNImes N1TIATIERAY Y IMLaENITUTENIR

ee

ol NSLARINE
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.

01205588  n1seanuuussuululalunin 3(3-0-6)

(Biometric System Design)

szuululawsinidesiu auautfveslulowsdn n1sdgunuudwuansiigie Tundh sihue @
Wuie uarlulownindug mssenuuuszuuBuiiunazszyfyana nmseenuuussuululemsinansuuudians
nsnadeusarnsUszlludanssaus anwansalunsuaniasudeyalulomednsenineszuy anusiuns
sruululawnsn nislandinaenszuu wesgiululewnsn Ussinuanzdiud arudimiidagduves

walulaglulawnsn
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Introduction to biometric systems. Biometric characteristics. Pattern recognitions for
fingerprint, face, iris, DNA and other biometrics. Personal verification and identification system design.
Multi-model biometric system design. Performance testing and evaluation. Biometric interoperability.
Biometric system security. Spoof attacks. Biometric standards. Privacy issues. Current advances in

biometric technology.

01205591  sziliauisivenneiaanssulvii | 1(1-0-2)

(Research Methodology in Electrical Engineering 1)

ddvvesyanadiluseAnsnngs naRndeszuy manalanddymiide nsnunuIssunssy
nsoonuULLardnnsnaasnloy msdewdanada msthiausuuuina

Habits of highly effective people. Systems thinking. Research problem formulation.
Literature review. Fundamentals of designing and conducting experiments. Technical writing. Oral

presentation.

01205592  sziiaudsideniedaangsuluia Il 1(1-0-2)

(Research Methodology in Electrical Engineering II)

JufideeSousnnou: 01205591

9378IUTTURAZAINEIIA NMIVIuTuiin N13Rnaa1n NSWEUNUNILITTUNTTU NMTBUTY
WAl NM95IUITBRAENITIATIETTUTUIM NTEUINNTMSRERIMenues MIlgutaiauenuing inus
AsUEUetalEualATINWINeHnuswuuUInUan

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

proposal. Oral presentation of thesis proposal.
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01205593  szilgudsavenisiaanssuluii i 1(1-0-2)

(Research Methodology in Electrical Engineering IIl)

JefideeSousnmiou: 01205592

35581U5sUluMsANIiaO UMM Imans ASesssudmsudin Maleneiiasdanisdynimia
93955530 N7 dudiy n1sAnInINg N15AATEE19a558 N15UTEIUUNAINNITUSTYNITINITIAY
1158153V INTUINIIA N5LALGaanIsUTeiliu N5 uUNALIFeEMTUNITUTEYNIYINIG NsULaUe
Ha1ITEluNTUTERLIRINTRUUUINUET MSWEUUNAMIITEEIMSUNTAITIVINTIVAVUILINF N5 T8U
Fnerfinud mawiennmadtiaueuuulinaiiieuniedinerinus

Ethics in scientific publishing. Ethics of leaders. Analysis and handling of ethical
problems. 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.

01205596 Faganznadaanssulnia 3(3-0-6)
(Selected Topics in Electrical Engineering)
Soaamemaimnssulni Tuseduliayailn Mdeidenvdsuuvadivluusaznianisdinw
Selected topics in electrical engineering at the master’s degree level. Topics are subject

to change each semester.

01205597  &uuwn 1
(Seminar)
msthauenazeiumemtefiunaulamalmnssuliilussiuUSyain
Presentation and discussion on interesting topics in electrical engineering at the master’s

degree level.
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01205598  Uynniiiey 1-3
(Special Problems)
msanwuaridemadmnssulninlussrudiugln wezSsussadeuduseau

Study and research in electrical engineering at the master’s degree level and complie

into a written report.

01205599  Aneniwus 1-24
(Thesis)
WeluszauuSayun waviSsuSsadeuduinednus

Research at the master’s degree level and compile into a thesis.



