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Principles, concepts and theories related to advanced instruction in electrical subject
including formal, non formal and informal education, advanced analysis of model of theoretical
and practical teaching aiming to effective instruction design and development, management of

learning system and method for learning and teaching evaluation
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(Research Design in Electrical Education)
Adeuneu ;- Lidl
Prerequisite  : None
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Principles and methods of research design in electrical education and training concepts,
principle and advance in action and qualitative research focusing on electrical education,

research procedures, problems, limitations, applications, and reporting techniques.
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(Advanced Topics in Electrical Education)
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Prerequisite  : None
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Urgently important and interesting trends in electrical education and training issues, the topic

is subjected to change due to needs and situation of the nation.
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Philosophy in engineering education, learning and teaching engineering concept,
learning/teaching strategies and learning/teaching styles, changes in engineering  curriculum,
engineering learning and teaching technology, interdisciplinary and integrated studies, creativity,
design, problem solving and teamwork in engineering education, research study and presentation

based on English language, and recent engineering education research and development.
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(Dissertation)
Aadunow ;- Ll
Prerequisite : None
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This subject will focus on self study of doctoral students to do research which should
emphasize originality and aim for new and useful results in electrical and education technology
for development of education and industrial in higher standard. This course provides students

the opportunity to work on their researches under the supervision of advisors.

ndnus 36
(Dissertation)
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Prerequisite : None
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This subject will focus on research which emphasizes on originality and aim for useful results
in electrical and education technology for development of education and industrial in higher
standard. This course provides students the opportunity to work on their researches under the

supervision of advisors.
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This subject focuses on permitting students to study and collect research data related to
electrical education resulting in a received quildline for performing research. Presentation is also
performed for audience who is interested. The proper and systematic method of these

activities will be suggested and controlled by instructors.

dunuveinAenssulvihdnw 2 1(0-3-1)
(Seminar on Electrical Engineering Education II)
Aadunow - Ll
Prerequisite  : None

Anwn Aualn LLagiam’msﬁagaﬁLﬁ&lﬁ@qﬁ"umufﬁfﬂmqé’wuimﬂﬁiuvl,v\lﬁﬁﬂm ielildndauuama
Tumsinidouazinauslifugiinestosuazdiaulaviluneldnisauquuarliduuginisnsg
wuveggndesaziuszuulnedaeu

This subject focuses on permitting students to study and collect research data related to
electrical education resulting in a received guildline for performing research. Presentation s
also performed for interested audience.The proper and systematic method of these activities

will be suggested and controlled by instructors.
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(Graphical Simulator Design)
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Prerequisite : None
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Computer graphics theory, 3D transformations, Kinematics, Vertices and memory
management, user interface design, script interpreting, engineering data visualization, design of

graphical simulator, recent advanced computer graphics techniques.

maeeissuulninmadneneuines 3(3-0-6)
(Computer Aided Power System Analysis)
dsAuneu - ld
Prerequisite : None
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Matrix and numerical techniques for power system analysis; Computer models of power
systems; Computer solutions for load flow, fault, and transient stability studies, Transient simulation;

Applications in power system operation, control, and planning; Recent developments.
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Theory and computational procedures for decomposing large-scale optimization problems:
cutting-plane methods, column generation, decomposition algorithms; techniques for global
continuous optimization: branch-and-bound method, reverse convex programming, bilinear and

biconvex optimization, genetic algorithms, simulated annealing, combinatorial optimization.
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(Power System Economics)
Aadunow ;- Ll
Prerequisite : None
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Economics of energy generation and operation; Optimization methods, mixed-generation
dispatch; unit commitment; optimal load flow; competitive markets for electricity generation;

recent developments.
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(Advanced Topics in Power System Engineering)
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The course will cover the related topics in power system engineering including the future

trends in power system engineering research.
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Alternative energy, wave energy, fuel and solar cell technology, fuel and solar cell
components and models, impact on performance, portable and automotive applications,

including application in industrial and related topics of this course.
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Control of adjustable speed in DC and AC machines, Modeling of DC machines, drives, and
applications, dynamics modeling of asynchronous and synchronous machines, space vector
modeling, theory of field orientated control (vector control), inverter and its control: PWM,
SVPWM, control methods, sensorless control, variable structure control of AC machines,

examples of advanced electric drives for industrial applications.
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(Fuzzy Systems and Artificial Neural Network)
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Basic concepts of fuzzy logic, fuzzy sets, fuzzy relations, fuzzy if-then rules, fuzzy
implications and approximate reasoning, fuzzy logic and probability theory. Fuzzy  logic  in
control engineering, information technology, patterns recognition, and industrial applications.
Fundamental of artificial neural networks, neuron network architectures, perceptron learning
rule, signal and weight vector spaces, single layer perceptrons, multilayer perceptrons, variations
on backpropagation, associative learning, competitive networks, self-organizing maps, recurrent
networks, radial-basis function networks, theory of support vector machines, principal

components analysis, and applications of artificial neural networks.
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Mathematical model of engineering systems, concept of simulator design, numerical
approach for mathematical solution finding, modern mathematical model for system modeling,
vector space and transformation, graphical simulation, educational point of view for simulator
design, learning and teaching styles based on mathematical model and simulation approach,

recent research in modeling and simulation.
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(Energy Technologies and Control)
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Energy technologies concentrate on energy resources and energy conservation. The control
techniques illustrate the energy efficiencies improvement. Energy resources including fossil
fuels, nuclear power, solar power, wind power, tidal power, hydroelectric power, pumped
storage reservoirs, wave power, geothermal power, biomass energy, and others. The
technologies development for energy resources are discussed such as wind technology and
control, solar distillation and desalination, and other renewable energy. Control techniques for
energy efficiency improvement: Solar cooling and dehumidification, drying, industrial process
heat, thermal electricity and storage, and other thermal systems, Energy conservation
techniques are such as building energy analysis, building-integrated solar thermal, energy
management and control system, applications for industries and transportations, and
temperature comfort and performance for air-conditioning usage. Other energy technology and

control techniques.
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020237406

MIAUANKUUUSURN 3(3-0-6)
(Adaptive Control)

Aadunow ;- Ll

Prerequisite : None

o

WUUT190990458UUNINTAIUANAINITIENES dya auunsgiu @desninvesdyuen wadin

A7)

o w o

LUUTIABIVDIAURAANAIN NTUALUNLALIDN1S0NNDEMAIERIEINTUNITAINALLIUATNITITWES NS
AuANwuUUTURLedldlaens ANUKLILEY nannsaNYad MuUsrangsin MsauANLUUUSURILDS
1 noufiatiesnmvesnisauauwuuyiudedd  msussgndldnudmiussuuniunujueud
Parameterized control system models, signal norms, Lyapunov stability, passivity, error
models, gradient and least squares algorithms for parameter estimation, adaptive observers,
direct adaptive control, indirect adaptive control, certainly, equivalence principle, multivariable

adaptive control, stability theory of adaptive control, applications to robot control systems.

sruumuAuLUUli Ty 3(3-0-6)
(Nonlinear Control Systems)
Ateuneu ;- Lidl
Prerequisite  : None
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Dynamic response of nonlinear systems; analysis of nonlinear systems using approximate
analytical methods; stability analysis using the second method of Lyapunov, describing
functions and other methods, selected topics such as adaptive, neural and switched systems,

current research in nonlinear systems.

APINTIUNTUTEUIANAUUUSIRTULUALUUUDIAAINS 3(3-0-6)
(Computational Intelligence and Knowledge Engineering)
Aadunow Ll
Prerequisite  : None
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Rule-based systems, neural-type systems and fuzzy systems for heuristic problem solving, Risk
analysis, Decision trees, reasoning techniques, heuristics and expertise, Machine learning systems for
pattern and feature extraction; neural network models, fuzzy systems; neural networks as expert

systems, Research and development in computational intelligence and knowledge-based areas.
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UayayUseRugdmiuieanssuvueud 3(3-0-6)
(Artificial Intelligence for Robotic Engineering)
wdedunew L
Prerequisite : None
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Robotic paradigms; teleoperation to autonomous, the hierarchical paradigm. Reactive paradigm;
biological sciences, animal behavior, social behavior, adaptive behavior, perception, coordination
and control, schema theory, potential fields methodologies. Common sensing techniques for
reactive robots, hybrid deliberative/reactive paradigm and multi-agents, topological/metric path

planning, localization and map making. Research and development in Al for robotic area.

shdetugimenuimnssussuumaniugu 3(3-0-6)
(Advanced Topics in Control System Engineering)
dsAunew 1l
Prerequisite  : None
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The course will cover the related topics in electric Drives, controls, and robotics including

the future trends in electric drives, controls, and robotic research.

NTATILNUAZ DDNLUUNITTIUTLEU 3(3-0-6)
(Linear Integrated Circuits Analysis and Design)
Aadunow ;- Ll
Prerequisite : None
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Characteristics of linear integrated circuits, analysis of linear integrated circuits, operating
performance of linear integrated circuits in case of low noise signal, impedance, high frequency and
wide frequency range, case study of basic construction of various linear integrated circuits such as
operational amplifiers, current-mode electronic devices, wide-band amplifiers and phase-locked

oscillator.



020237501

020237502

020237503

m'ﬁm'ﬁwﬁawasammmﬁ%m 3(3-0-6)
(Radio Frequency Integrated Circuits Analysis)
Aeadunow ;- Ll
Prerequisite : None
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Communication circuits design, low noise amplifier, automatic gain control, phase look loop,
oscillator, frequency synthesizer, analog and digital modulator and demodulator, high

frequency circuits design and relatively research topics of this course.

mﬁ,ﬂiwﬁsdwmu%uqq 3(3-0-6)
(Advanced Network Analysis)
Aadunow ;- Ll
Prerequisite : None
NMTIATILVVIBNY NsFuATIEIiIsnUmsaUnsalieniinadela wu lofie 19asanemunseua
NATVBRARNINTERE 2993 FTEN 29asiUdsunrudiduussiunaznszua uagidefiieatos
Network analysis, network synthesis using modern devices such as OTA, current conveyor,
current-differencing buffer amplifier and FTFN circuits, frequency to voltage/current converter

circuit and related topics of this course.

NIUTLUBNANMNLUUATYIA 3(3-0-6)
(Digital Image Processing)
dsAuneu - lad
Prerequisite  : None
STUUNTUBIAU WUUT1a099090 % N5TNA0819LaEn13¥1 Quantization YB4S¥UUATITHUASNIN
nswdasfSiees wuu 1 86 uae 2 I n1suszanuwaznasingenUszaulunsusuusann nsuTuuss
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Visual perception, image models, sampling and quantization image transforms, 1D and 2D
fast Fourier transforms, convolution and correlation image enhancement,istogram equalization,
image smoothing (lowpass filtering), image sharpening (highpass filtering), homomorphic image
models, pseudo-color image processing, image restoration, degradation models, circulant and
block circulant matrices, inverse filtering, least -square (Wiener filtering, image coding, fidelity
criteria, error - free coding, differential coding for storage of sattlelite imagery, DPCM transform

coding, image segmentation and description.
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199sutasiulaglgisnsainginds 3(3-0-6)
(Power Switching Converters)
dsAuneu -l
Prerequisite : None
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Switch-mode DC-DC converter topologies and their characteristics. Mode of operation :
continuous inductor current mode and discontinuous inductor current mode. Converter design
and circuit modelings. DC-DC converter with electrical isolation topologies, applications of
switch-mode converters in switching power supply circuits. Principle of switching power supply

design and various related topics.

waluladiwugesuasnisussenaldan 3(3-0-6)
(Sensor Technology and Application)
Aadunew ;- Ll
Prerequisite : None
waluladvesguiges wuwesidana wuwesudmanlii wuwesnnuazidesgunsalvesns
Ussanaradyanaluszuumumed mavssgndieimuilunsldiuvensumefuasidofiieades
Sensory technology, mechanical sensors, electromagnetic sensors, vision and audio sensors,
peripheral of signal processing in sensory systems, applications to development of sensory

prostheses and related topics of this course.

waslilasBudnnsedinddugs 3(3-0-6)
(Advanced Microelectronic Circuit)
ndsduneu o ladl
Prerequisite  : None
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Passive components, parasitic effects, MOS capacitors, transistor, spiral inductors, resistors,
MOS and bipolar transistors in IC, thermal effects, Gilbert’s gain cell, multipliers, logic circuits
(DTL, TTL, RTL, MTL), non-logic circuits (ECL), advanced techniques in digital and analog IC

design and related topics of this course.
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MseENLULINATNTOIRNAATE L 3(3-0-6)
(Modern Filter Design)
Jndsduney ;o ladl
Prerequisite : None
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Filter specification and design processes, scaling and reactance transformations,
approximation theory, Chebyshev, least mean square and maximally flat design, two-port
networks, ladder networks, active filter design, sensitivity, feedback, inductance design,
frequency dependent negative resistance, active distributed RC networks, and switched filters

and related topics of this course.

WITFIULUULDUIADALLASLLUUNSN 3(3-0-6)
(Analog and Mixed-Signal Integrated Circuit)
Aadunow ;- Ll
Prerequisite : None
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Implementation of high-performance analosue and mixed-signal integrated circuits, VLSI technology,
VLSI design methodologies and fabrication processes, IC design by simulation program, mixed-signal IC
design, digital to analogue converters, analogue to digital converters, comparators, operational

ampilifiers, analogue and digital integrated circuit design and related topics of this course.

vhdetugimeinimnssusidnvsetng 3(3-0-6)
(Advanced Topics in Electronic Engineering)
dsAuneu 1l
Prerequisite  : None
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The course will cover topics of interest selected in the field of advanced electronic circuits.

Future trends in research of related covering the course descriptions.
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nsdeanslians 3(3-0-6)
(Wireless Communications)
Aadunow ;- Ll
Prerequisite : None

nsdeansl¥anealiolul nlwladvestneau nénnsuazaandnenssuvesisagan msuninszany
ﬂﬁuﬁwquazmimqmwmm IV NTUOPLAANINAING ﬂmﬂﬁﬁﬁmﬁamw}u nsiiadeianann
Tuszuuldans uwuuukunsRmanema wagnavesaansy MsUszgndlinuvensagan 1a3esdy
wuuYed 1t TaIhuU DS/COMA NM15TRaussausveaviangly aussaushaznIsnsInquLuY
wingAgadesdyaaliiiidimeuuy DS/COMA msnseduldadunuudiuiald wagidonuided
Aeadestundngnsil

Modemn wireless communications, network topologies, the cellular principle and architecture, radio
propagation and multi-path fading, digital modulation, error control coding in wireless systems, multiple-
access schemes and spectrum issues, applications to cellular, synchronous channel DS/CDMA Receivers,
multi-user performance measures, optimal detector and performance, asynchronous DS/CDMA channels,

adaptive linear detectors and relatively research topics of this course.

nsdeanslouiniuas 3(3-0-6)
(Optical Fiber Communications)
Aedunow ;- Lidl
Prerequisite : None
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An outline of optical communication systems, properties of laser light, characteristics of
optical communication, fundamentals of optical fiber, lisht sources, modulation and

demodulation optical devices and optical communication and applications.

auuusimdnlnihdugs 3(3-0-6)
(Advanced Electromagnetics)
dsduneu Ll
Prerequisite : None
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One-dimensional Green's functions with applications; multi-conductor transmission lines, multi-
dimensional Green's functions for solving separable electromagnetic problems with arbitrary

excitation and integral equation formulation for more general wave problems of practical interests.



020237603

020237604

020237605

020237606

wallasiavdmSuuimanlaii 3(3-0-6)
(Numerical Techniques for Electromagnetics)
dsAuneu Tl
Prerequisite  : None
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Finite element, finite difference and finite volume methods for electromagnetic research,
method of Moments solution of integral equations of electromagnetic radiation and scattering,

applications to conducting and material bodies, apertures, wires, microstrip and microwave circuits.

m'ﬁLLwiﬂizmaLLazmiLgmLuumaqvﬂ?{u’iwq 3(3-0-6)
(Radio Wave Propagation and Diffraction)
Aeradunow Ll
Prerequisite : None
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Antenna systems, mobile antenna, smart antennas, ray and wave propagation, diffraction, fading,
interference, effects of applications frequency, geometrical and physical theories of diffraction;

Gaussian beam method, , scattering problems in electromagnetic and related topics of this course.

MTAATIZREIYINA 3(3-0-6)
(Antenna Analysis)

dsAuneu -l

Prerequisite : None
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Fundamental important parameters of antenna, analysis and calculation of radiation pattern
input impedance mutual impedance and other important parameters of antenna; analysis and
design dipole, loop, helical, linear antennas array, slot, horn, aperture, reflector-type antennas,

and microstrip antenna; antenna measurements and other related topics of this course.

mﬁaaﬂLmU’N%ﬁaaﬁsﬁu’uzy 3(3-0-6)
(Advanced Communication Circuit Design)
dsAuneu - lad
Prerequisite  : None
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Communication circuits design, low noise amplifier, automatic gain control, phase look loop,
oscillator, frequency synthesizer, analog and digital modulator and demodulator, high

frequency circuits design and related topics of this course.
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(Microwave Circuit and Amplifier Analysis)
wderuneu -l
Prerequisite  : None
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Microwave circuit analysis, scattering parameter, Smith’s chart, impedance matching
techniques, planar circuits, divider, shifter, amplifier circuit design and stability of amplifier

circuit, circuit design by using numerical methods.

020237608  Wadiatugemesuimnsslnsnsunny 3(3-0-6)
(Advanced Topics in Telecommunication Engineering)
dsduneu ;- Ll
Prerequisite  : None
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The course will cover advanced topics of interest selected in the field of Telecommunication.



