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Reviewing articles, reading, analyzing, discussing, summarizing, and
criticizing academic journals; participating in the seminar through
English  communications, including ethics in the academic

presentation as a guideline for conducting a doctoral thesis
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Studying, researching, analyzing, and summarizing research data or
academic articles in electrical and computer engineering or case
studies in enterprise based on the student's interests with the
approval of the thesis advisor; oral presentation, seminar
participation via English communications, and academic presentation
ethics as a guideline for conducting a doctoral thesis
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Doctoral Seminar 3
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Studying, researching, analyzing, and summarizing research data or
academic articles in electrical and computer engineering or case
studies in enterprise based on the student's interests with the
approval of the thesis advisor; data analysis, and knowledge
synthesis involving research, survey, planning, and preparation in
researching, oral presentation, seminar participation through English
communications, ethics in academic presentation as a guideline for
conducting a doctoral thesis
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Research Methodology in Electrical and Computer Engineering
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Advanced study of electrical and computer engineering principles
and research methodology, including choosing a research topic,
analyzing a problem and formulating hypotheses, data collection,
statistical data analysis, experiment result validation, and drawing a
conclusion, research proposal and report writing, research ethics, and
writing an electrical and computer engineering article
Lwﬂﬁﬂmsmﬂ"n'?immzauﬁqwﬁm%’u’%mmsumam‘%’uge

Advanced Optimization Techniques for Engineering
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Analytical study and practice of common search techniques,
optimization theory, heuristic methods, meta — heuristic methods,
local and global convergence, optimization problem — solving design,
presenting and discussing study results, and optimization techniques
in engineering applications using software
n1sAageanwuukaznIskAdynmiadaanssulniiuazaaunnes
dmiudusznounsdugs

Advanced Design Thinking and Problem - solving in Electrical
and Computer Engineering for Enterprise
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Advanced study and practice in electrical and computer engineering
design and problem-solving for an enterprise using design thinking,
thinking skills development, creative thinking, economic thinking,
critical thinking, scenario thinking, decision making, evaluation,
complex thinking strategies, problem- solving, prproblem-
solvingrocess, problem-solving tools for electrical and computer
engineering, conclusion skill, generalization skill, communication
skills, social- emotional skills, entrepreneur skills; in addition to
presenting, discussing, concluding the thinking processes and
applications in research and innovation for enterprise
Lwﬂiuiaﬁuazui’mnssué’m%’u%mnssu‘lﬂﬁﬁLLazﬂauﬁqma%%'uge
Advanced Technology and Innovation for Electrical and
Computer Engineering

AvrdsAunau : Ll

msfnwtugauarU fiRieafunisdudugiudoyainidas Sofuinns
e LLazﬁlaﬂ‘szﬁwflwa N159DNLUULTITEUULALNTEUIUNITIDNLU
Jeuluniseenwuy Amualang den 0onLUULTILUIAR DDALUULTY
sUsssu eenuutluswazidon Uimsianislasenu insesioniseenuuy
MTIANTIN NTIABNNIADITIBNITOONLUY LAz I1E91UlATIU
Advanced study and practice on patent search, Thai innovation and
invention, systematic design and design procedure, design criteria,
defining problems, conceptual design, embodiment design, detailed
design, project management, engineering design tools, computer -
aided design and project reports
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Advanced Electric Power Distribution System Design
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Analytical study and design of the advanced electric power
distribution system, electrical power system elements, low and
medium voltages electrical distribution systems, electrical distribution
equipment standards, installation standards, characteristics analysis
for distribution equipment and effects on the electrical power system,
and applications for research and innovation
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Advanced Computer Methods in Power System
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Advanced study of computer methods in power systems, analysis and
problem - solving in power systems using a computer program,
analysis of short circuit and load flow in power systems, linear and
nonlinear algebraic equation algorithms for solving power economic
problems, advanced power system design, and applications for

research and innovation
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Advanced Optimization in Electrical and Computer Engineering
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Advanced study of optimization in electrical and computer
engineering, mathematical analysis for optimization, objective function
analysis, deterministic  optimization, stochastic  optimization,
constrained and unconstrained optimization, multimodal
optimization, multiobjective optimization, combinatorial optimization,
evolutionary algorithms, optimization in electrical and computer
engineering, and applications for research and innovation
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Advanced Methods of Engineering Mathematics
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Analytical study of linear algebra, matrices, the matrix eigenvalue
problem, a linear combination of eigenvectors, function spaces, the
eigenfunction problem, Fourier's series, linear partial differential
equation, linear operator theory, a variational method for boundary
value problems and applications, mathematical modeling of
engineering problems, finite element method, finite difference
method, and engineering applications using software
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Advanced Convex Optimization in Electrical and Computer
Engineering
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Advanced study of convex optimization of power systems, analysis of
convex sets and functions, linear, quadratic, least — squares, and
semidefinite programming, problem — solving on minimax, extremal
volume, localization methods, cutting — plane, ellipsoid algorithms,
optimality conditions, problem - solving on duality theory, alternative
theory, interior - point methods, and applications in electrical and
computer engineering, research, and innovation
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Advanced Power System Dynamics and Stability
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Advanced study of power system dynamics and stability, power
system stability analysis, dynamic modelling analysis of various power
system components, transient stability analysis, small — signal stability
analysis, power system design for transient and small — signal stability,
power system stabilizer characterizations, sub -  synchronous
resonance analysis, static and dynamic voltage stability analysis, and
applications for research and innovation
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Advanced Power System Protection Design
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Advanced study of power system protection design, power system
relays analysis, analysis, design, and evaluation of protection system
of generators, motors, transformers, buses, and power transmission
lines, and applicationsfor research and innovation
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Advanced Power System Reliability
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Advanced study of power system reliability, power system generation
analysis using probability methods, frequency and duration method,
interconnection system analysis of hybrid generation and transmission
systems, reliability analysis of distribution system, radial networks,
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parallel and meshed networks, substations and switching stations,
evaluation of plant and station availability, problem-solving on power
system reliability using Monte Carlo’ s simulation, evaluation of
reliability worth, and applications for research and innovation

%15 489 109 Amua Wi Tuszuulniidsduge 3(3-0-6)
Advanced Power Quality in Power Systems
Avrdsaunau : Ll
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Advanced study of power quality in power systems, analysis of
Computer and Business Equipment Manufacturers Association (CBEMA)
curves, voltage regulation evaluation, analysis and problem — solving
on outages and interruptions, voltage sags and swells, surge voltage,
harmonics, measurement and evaluation of power quality, design and
improvement of power quality, and applications for research and
innovation
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Advanced High Voltage Engineering
Avrdsaunau : Tl
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Advanced study of high voltage engineering theories, standards,
methodology, and safety; design and construction of high voltage

power sources; analysis of dielectric material properties and high
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voltage equipment; Testing and evaluation of insulating materials and
high voltage equipment; partial discharge measurement and analysis;
capacitance and dielectric losses; design and layout of high voltage
power systems; electromagnetic interference and compatibility
analysis and evaluation; and applications for

research and innovation
ms"?;Lﬂsq:ﬁamulﬂﬁﬂ%”uqﬂumuﬁmnﬁﬂw%nga

Advanced Electric Field Analysis in High Voltage Engineering
AvrdsAunau : Ll
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Advanced study of electric field analysis in high voltage engineering,
analysis and evaluation of the electric field of generators,
transformers, buses, power transmission lines, insulations, switching
equipment, and stations using numerical methods, charge simulation
methods, surface charge methods, boundary element methods, finite
element methods, and software applications in high voltage
engineering
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Advanced Numerical Method for Electromagnetic wave
Roulvvassedun: Lid
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Reviews of fundamental concepts of Electromagnetic wave;
Maxwell's equations; Introduction to Numerical Method for
Electromagnetic wave; Analytical Method; Numerical method;
electromagnetic field equations in numerical form; and Numerical
method for electromagnetic field equations
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Advanced Electromagnetic Wave Engineering

Roulvvassedun: 1aid
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Fundamental concepts of wave; Properties of Waves; Maxwell's
equations; Propagation of electromagnetic waves; Radiation of
electromagnetic waves; applied electromagnetic waves in Electrical
Engineering

ﬁ’J‘ZgJ’ElLﬁ@ﬂ%ﬁﬂ%ﬂ’)ﬂii&lﬂﬁ’]ﬁ’]ﬁ\‘iLLGﬂWW’]LLNQQ%‘UQQ

Selected Topics in Advanced Electrical Power and High Voltage
Engineering
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Advanced study on selected topics in electrical power and high
voltage engineering of current interest, analysis of applicable
knowledge for new situations, problem — solving or applications for
electrical power and high voltage engineering research and innovation
development for enterprise, society, community, and country
Lmdawé’wﬂuwmmu%uga

Advanced Renewable Energy Resources

Avrdsaunau : Tl
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Advanced study of renewable energy resources, analysis of renewable
energy policy, analysis of renewable energy potential, design of energy
systems based on solar energy, hydropower, wind energy, biomass,
bio-energy, waste, wave and tidal energies, geothermal energy, and
modern renewable energies, design of renewable energy conversion
and storage systems, analysis of investment economic feasibility, and
applications for research and innovation
sTuuwaduaingugauaznTUszend

Advanced Photovoltaic System and Its Applications

AvrdsAunau : Tl
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Advanced study of a photovoltaic system, analysis of solar radiation
theory, analysis of constructions and photovoltaic systems, analysis of
solar cell working principles, characteristics, and efficiency, analysis of
photovoltaic energy system, evaluation of solar cell testing and
standards, analysis of the Balance of System (BOS) characteristics,
design the standalone and grid — connected photovoltaic systems,
photovoltaic pumping, economic analysis of photovoltaic systems,
and applications for research and innovation

walulaBwdseudugs

Advanced Energy Technology

wrsAunau : Tl
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Advanced energy technology study, energy demand analysis,
evaluation of energy conversion technologies, energy conservation
and energy storage system, analysis and design of smart grid system,
mini-grid systems, and hybrid energy system, evaluation of techniques
and standards on a grid — connected system, evaluation of energy
system monitoring and management technologies, economic analysis
of energy system, and applications for research and innovation
szuuluiﬂsn%m%"uqa

Advanced Microgrid System
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Advanced study of a microgrid system, analysis of microgrid system
components, design the modern, flexible transmission system and
power quality mitigation devices, design and evaluation of control
method, sensing and measurements, real- time monitoring, and
integrated communications for smart grid, analysis of smart grid data,
design the transmission and distribution automation, design the smart
grid system protection, analysis and evaluation of cases study, and
applications for research and innovation

izuuamﬁwn‘%ﬂaﬁﬂiw&i%uqa

Advanced Modernization Smart Grid System

Avrdsaunau : Tl
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Advanced study of modernization smart grid system, analysis of smart
grid system, feasibility study, load and generation forecasting, design
the energy storage system, energy management system, and demand
response, analysis of electrical energy system and modern energy
trading system, design the smart grid communications, evaluation of
grid modernization standards, and applications for research and
innovation
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Selected Topics in Advanced Clean Energy System Engineering
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Advanced study on selected topics in advanced clean energy system
engineering of current interest, analysis of applicable knowledge for
new situations, problem - solving, or applications for clean energy
system engineering research and innovation development for
enterprise, society, community, and country
naUszgndBiannsatindrndstugsluszuulnindige

Advanced Power Electronics Application in Power Systems
Avrdsaunau : Tl
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Advanced study of electrical power system network structure, analysis
and control of power flow using power electronics in power system,
analysis evaluation and problem - solving on power quality and
harmonic using power electronics, design the power electronics AC
and DC transmission systems, and applications for research and
innovation

walulaBnsulasiuidslaeisainddugs

Advanced Switching Power Conversion Technology
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Advanced study of switching resonant power conversion technology,
design the zero - voltage and zero - current switching converters and
inverters, controls of pulse- width modulation and frequency
modulation, and non - linear analysis for resonant converters and
inverters, and applications for research and innovation
nﬂsa‘]"laameasl,mmﬁuﬁﬂé’a%"’ugau,azmsm'uqu

Advanced Power Converter Modeling and Control
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Advanced study of nonlinear modeling of power conversion circuits;
analysis and design of the voltage and current modes control system
design of power converters for parallel module operation and system
interactions, design of power converters for distributed power systems
a comparison of time domain and frequency domain measurement
techniques; as well as applications for research and innovation
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Advanced Control of Electric Drives
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Advanced study of energy balance relationships, analysis of dynamic
models; design of the control system and power conversions for AC
and DC electrical machine drives; analysis and design of the advanced
control system for electric drives; and applications for research and
innovation
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Applied Optimal Control Technique
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Advanced study of applied optimal control technique; analysis of
variations calculus; analysis of field theory and sufficient conditions of
relative extremum); analysis of the maximum principle of Pontryagin;
Hamilton — Jacobi theory examination; design optimal feedback
control, bang — bang control, and H2 optimal control; and applications
for research and innovation
viadaiienmeinnsaudinusefindirdstugauaznisaiuaa

Selected Topics in Advanced Power Electronics Engineering and
Control Systems

FyUsAunaY : bl
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Advanced study on selected topics in power electronics engineering
and control systems of current interest, analysis of applicable
knowledge for the new situations, problem — solving or applications
for research and innovation development on power electronics
engineering and control systems for enterprise, society, community,
and country

walulaByrusudlniidugs

Advanced Electric Vehicle Technology
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Advanced study of an electric vehicle (EV); analysis of an electric
vehicle's principle and traction system; EV electric motor design, EV
control system design, and power electronics design of the electric
vehicle's energy storage system and battery; design of the EV energy
resource and charging station for batteries; EV energy control and
management system design; electric design and assessment of EV
safety systems and standards; EV economic analysis EV inspection and

evaluation, as well as applications for research and development
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Advanced Electric Vehicle Control System

AvrdsAaunau : Ll
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Advanced study of the electric vehicle (EV) control system, analysis of
the EV operating system, design of the EV control, design of the EV
energy resource control system, analysis of EV dynamics, dynamic
modelling of the EV motor control system, design of the EV motor,
design of the electric drive control system, design of the hybrid EV,
and applications for research and innovation
izuué’mﬂizqmeﬂa'%flmuﬂum“lw%%uqa

Advanced Electric Vehicle Battery Charging System
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Advanced study of electric vehicle (EV) battery charging technology;
design of the electric vehicle charging system; evaluation of EV
charging standards; design and control of EV charging system;
evaluation of EV communications standards; analysis and evaluation
of EV communication of a Vehicle to Grid (V2G), Vehicle to Home
(V2H), Vehicle to Vehicle (V2V), and Vehicle to Everything (V2X); and

applications for research and innovation
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Advanced Wireless Electric Vehicle Battery Charging System
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Advanced study of wireless electric vehicle (EV) battery charging
system, analysis of EV battery characteristics, analysis of wireless EV
battery charging system, evaluation of wireless EV battery charging
standards, design of the coils, analysis of coupling coefficient,
inductance, and mutual inductance, design of the capacitive wireless
power transfer, analysis misalignment effects, analysis of wireless
power transfer in the time domain and frequency domain, analysis of
power and efficiency of wireless power transfer, design of the
impedance matching, design of the power electronics for wireless

EV battery charging system, and applications for research and
innovation
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Advanced Railway Traction Electrical Systems
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Advanced study of railway electrification, analysis of power transfer
system and railway traction motors, design of the railway traction
speed control drive system, design of the power converters for railway
traction system, design of the pulse — width modulation control,
design of the electric braking system, analysis and evaluation of
Magnetic Levitation (Maglev) technology, and

applications for research and innovation
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Advanced Railway Electrification
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Advanced study of railway transportation systems, analysis of railway
electrification, design of the DC and AC traction system, design of the
railway electrification system protection, design of the railway
electrification grounding systems, analysis and simulation of railway
electrification, analysis, evaluation, and resolution of railway
electrification power quality, design of the supervisory control and
data acquisition (SCADA), design of the auxiliary power supply

system and maintenance, and applications for research and
innovation
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Selected Topics in Advanced Electric Drive Engineering for
Vehicles
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Advanced study on selected topics in electric drive engineering of
current interest, analysis of applicable knowledge for new situations,
problem - solving or applications for electric drive engineering
research and innovation development for enterprise, social,
community, and country
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Advanced Digital System Design
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Advanced study of Hardware Description Language ( HDL) and
Programmable Logic Devices, analysis and design of the top — down
digital system methodologies, design and simulation of digital circuits
and systems, multilevel design, finite state machine design, FPGA
system design, digital system synthesis, and applications for research
and innovation
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Advanced Microcontroller and Applications
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Advanced study of microcontroller, analysis of microcontroller
architectures, analysis of instruction set architectures, design of the

interfacing circuits, peripheral devices and system configurations,
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assembly and high—level language programming, multiprocessor
system designs, hardware and software designs, wireless
communication designs of microcontroller, and applications for
research and innovation
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Advanced Embeded Systems
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Advanced study of embedded system, analysis of advanced
embedded system and processor architectures, design of the
peripherals on chips, programming on the real - time and the
embedded Linux operating system, design and applications of
advanced embedded system, and applications for research and
innovation
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Advanced Biomedical Electronics
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Advanced study of electrical signals in the human body, analysis of
action potential in cells and electrode properties, design of the
operational amplifiers, transducers, and computer interfacing, signal
processing, design of the electronic monitoring system, analysis of

blood pressure and blood flow measurement, evaluation of electrical
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safety system and preventions, evaluation of medical instrumentation,
biomedical data assessment using a computer, and applications for
research and innovation
ﬂ’ﬁaaﬂLL‘U‘U’N’\]ii’JﬁJLLauggaﬂ%ugﬁﬁqﬁ%lU%?ﬂﬂiLL‘WVIE‘I

Advanced Analog Integrated Circuit Design for Biomedical
Applications

Ayrdsaunau : Ll
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Advanced study of an analog integrated circuit for biomedical
technologies, analysis and design of the transistor circuits for
biomedical applications, design of the weak-inversion CMOS circuits
for biomedical applications, design of the integrated circuit for
biomedical applications, design of the low voltage — low power
circuits, filter circuits, amplifier circuits, and data conversion circuits for
biomedical applications, evaluation of biotelemetry techniques,
design of the wireless inductive link for biomedical applications,

the analysis and design of the wireless communication architectures
system and circuits for biomedical applications, and applications for
research and innovation
ﬁqﬁatﬁaﬂmﬁmnsiu%Lﬁﬂwsaﬁnéuazszuuaumnaﬂeﬁa%’uga
Selected Topics in Advanced Electronics Engineering and
Embedded Systems
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Advanded study on selected topics in electronics engineering and
embedded systems of current interest, analysis of applicable
knowledges for the new situations, problem — solving or applications
for research and innovation
development on electronics engineering and embedded systems for
enterprise, social, community, and country
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Advanced Electromagnetic Field and Wave Propagation Analysis
Avrdsaunau : Tl
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Advanced study of wave transmission line, analysis of waveguide,
analysis of resonator and antenna, analysis of Green’s functions,
Maxwell’ s equations, integral equation and creating a solution,
analysis of spectral domain method, analysis of geometric diffraction
theory and the time sequential difference method, analysis of wave
equation and plane waves, design the reflection, design the refraction
and transmission of plane waves system, design the wave propagation
system, design the waveguides and resonators, design the cylindrical
wave and spherical wave systems, and applications for research and

innovation
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Advanced Microwave Engineering

AyrtsAunau : Ll
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Advanced study of numerical techniques in microwave engineering,
design the microwave component, analysis of phenomena in optical
and millimetre wave frequencies, design the microwave device for
satellite, design the microwave component in wireless and mobile
communications, design the active integrated devices, design the
microwave circuits, and applications for research and innovation
szuuﬁlaa'ﬁé"smtaa%’uga

Advanced Optical Communications
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Advanced study of optical communications system, analysis of optical
communications characteristics, analysis of optical fiber production
process and characteristics of fiber optic, analysis of laser light
properties, analysis of light propagation theory, design the light
sources, optical components and optical transmission systems,
analysis of photo diode and photonic switching, design the
modulation and demodulation, design the optical fiber networks,
and applications for research and innovation
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Advanced Modern Antenna Design
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Advanced study of antenna, analysis of radio wave propagation in
antenna system, design the adaptive antenna, analysis of steering
vector array, design the phased array antenna, design the finite array,
multibeam antennas, smart antennas design  for wireless
communications, and massive MIMO, evaluation of antenna
measurement techniques, and applications for research and
Innovation
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Advanced Mobile Communications
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Advanced study of mobile communications, elaluation of mobile
communication system technologies, analysis of advanced access
technology, analysis of the performance of the handover, design the
relay station, analysis of next generation of mobile network,
evaluation of modern mobile communication systems such as UMTS

4G LTE 5G HSDPA WIMAX loT and so on, and applications for research

and innovation

63

3(2-2-5)

3(2-2-5)



**|S 489 145 N1TIATITNITZUUATOUIL VUGS

*IS 489 146

Advanced Networking System Analysis
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Advanced study of networking system technology, analysis of physical
layer functionality, design of the advanced antenna, analysis of data
link layer functionality, analysis of network layer functionality and
routing algorithm, analysis of transport layer functionality and
congestion control in the network, and applications for research and
innovation
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Advanced Satellite Communications Technology
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Advanced study of satellite communications technology, design the
satellite communications modulation, design the analog and digital
multiple access, analysis of intermodulation and interference, design
the digital communications, evaluation of satellite system and earth
stations, analysis of transponders and antenna systems, evaluation of
orbital selection, design the error control coding and satellite network

architecture, evaluation of high orbit commercial satellite systems,
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medium orbit, and low orbit now and in the future, analysis of satellite
link budget system, and applications for research

and innovation
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Advanced Selected Topics in Communications Engineering
Technology and

Networks
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Advanced study on selected topics in communications engineering
technology and networks of current interest, analysis of applicable
knowledges for new situations, problem — solving or applications for
communications engineering technology and networks research and
innovation development for enterprise, social, community, and
country
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Advanced Digital Engineering and Internet of Everything
AyrtsAunau : Ll
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Advanced study of logical operation, analysis of logic elements and
storages

unit characteristics, design the hardware and software for arithmetic
and system operations, analysis of central processor structures and

features, programming of machine language and microprogramming
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lead to the internet of everything, and applications for research and
innovation
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Advanced Discrete Signal Processing
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Advanced study of discrete linear systems, analysis of discrete signals,
analysis of sampling processes and theorems, problem — solvint using
Laplace transform of discrete signals, z — transform, pulse transfer
functions, mapping from s — plane to z - plane, and inverse transform

solutions, analysis of stability and minimum phases, design the digital

filters, and applications for research and innovation
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Advanced Digital Signal Processing
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Advanced study of discrete time signals and systems, analysis of
discrete time signals, problem - solving using z — transform, discrete
Fourier transform, and fast algorithm for the discrete Fourier transform,
analysis of Fourier of discrete time signals and systems, design the
digital filters, homomorphic signal processing, power spectrum
estimation, problem - solving using discrete Hilbert transform, and

applications for research and innovation
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Advanced Data and Computer Communications
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Advanced study of data communications, analysis of networks
Layered protocols, evaluation of network architectures, analysis of
data transmission, characteristics of transmission media, modulation,
and multiplexing, errors detection and correction, point - to — point
protocols at network layer problem - solving, design of the delay
models, design of the multi — access communications, data flow
control, evaluation of computer- to- computer communications
protocols, design of the public and local area data networks, design
of the hardware and software in data and computer communications
networks, application of data communications, and applications for
research and innovation
siadaiienmnsininssunauianastugauazaiatie

Selected Topics in Advanced Computer and Netwok Engineering
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Advanced study on selected topics in computer and network
engineering of current interest, analysis of applicable knowledge for
the new situations, problem — solving or applications for research and
innovation development on the computand network engineering for
enterprise, social, community, and country
ami‘]manisumsﬂszmawau,wmjumm%’uga

Advanced Cloud Computing Architecture
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Advanced study of cloud computing and storage services, analysis of
resource and policy management, analysis of virtual networking
configuration, design the scaling and automation, design and process
for reliability, advanced management software containers, and
applications for research

and innovation
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Advanced Software Engineering
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Advanced study of goals and practices of software engineering,
analysis of tools and paradigms for specified data, design the software,

testing and implementation of software, new paradigms programming,
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analysis of model checking, executable designs, design for software
evolution, design the automation test generation and execution, and
applications for research and innovation
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Advanced Software Architecture
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Advanced study of software architecture, design the software
architecture, analysis of layered pattern, client — server pattern, master
- slave pattern, broker pattern, peer — to - peer pattern, model -
view — controller pattern, and interpreter pattern, analysis of real case
studies from industrial business sectors, and applications for research
and innovation
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Advanced High Performance Computing and Cloud Computing
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Advanced study of high performance computing and cloud
computing, parallel programming, program design, partitioning,
mapping, granularity, design the high performance computing
software, alternative programming paradigms, cloud computing, and

applications for research and innovation
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Advanced Blockchain Technology
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Advanced study of cryptography, cryptocurrencies, bitcoin, and
blockchain consensus protocol, problem - solving of proof of work,
proof of stake, managing and protecting digital assets, network attacks,
Ethereum, smart contracts, privacy on the blockchains, scaling
blockchains, and legal aspects and regulation, and applications for
research and innovation
siadaidonmeiansmuearduiitugauaznisUszynd

Selected Topics in Advanced Sotfware Engineering and
Applications

AyrtsAunau : Tl
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wazUssine

Advanced study on selected topics in software engineering and
applications of current interest, analysis of applicable knowledge for
the new situations, problem — solving or applications for research and
innovation development on software engineering and applications for
enterprise, social, community,

and country
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Advanced Artificial Intelligence and Machine Learning
AyrtsAunau : Ll
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Advanced study of artificial intelligence and machine learning,
problem - solving of supervised and unsupervised learnings, problem
- solving of clustering and reinforcement learning, problem - solving
using artificial, recurrent neural networks and deep learning, and
applications for research and innovation
m'sﬂizmawamwLLazm'i%'qu'mwaﬁﬁa%uqa

Advanced Digital Image Processing and Computer Vision
Avrdsaunau : Tl
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WATUINNTTY

Advanced study of digital image processing and computer vision,
system analysis of image acquisition, digital image files format, image
processing, image enhancement, image clustering, and segmentation,
image encoding, image decoding, image compression, computer
vision, image interpretation, pattern recognition and face recognition,
problem - solving using linear, non — linear, and stochastic techniques,

and applications for research and innovation
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Advanced Pattern Recognition Technology
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Advanced study of pattern recognition technology; analysis of
classifiers based on Bayes decision theory, linear and non - linear
classifiers, context — dependent classification; evaluation of feature
selection, analysis of data clustering; hardware and software designs
for pattern recognition, and their applications for research and
innovation
waluladayarunlvguaznsuszuranauuunguiusdugs
Advanced Big Data and Cloud Computing Technology
AyrtsAunau : Ll

nsAnwtuganednumaluladveyavuininguazn1suszaiarawuungy
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Advanced study of big data and cloud computing technology, big data
analysis, big data statistics, big data databases, distributed data
processing, Map Reduce programming model, public cloud services,
big data wrangling and cleaning, exploratory and big data computing,
data visualization, and their applications for research and innovation

ms’imswﬁ%’aga%uga

Advanced Data Analytics

AyrtsAunau : Ll
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Advanced study of data analytics, data — driven decision — making,
data preparation, data cleaning, data organization and calculation,
visualization and presentation of data findings, data analysis with R
programming, and applications for research and innovation
nsdansdeyasualugjiugedrenianiouivaaaios

Advanced Big Data Management with Machine Learning
AyrtsAunau : Ll

msfnwdugaRefunsdanistesavualvg mateuivenaiowaeimy
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Uszgnaldluaidouazuinnssy

Advanced study of big data management, machine learning with
TensorFlow, machine learning systems design, production machine
learning systems, image understanding; analysis of sequence models
for time series and natural language processing, transformer,
recommendation systems; and their applications for research and
innovation

siadaiienmeininssunsBsuivaaniostugs

Selected Topics in Advanced Machine Learning Engineering
Avrdsaunau : Tl
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Advanced study on selected topics in machine learning engineering of
current interest; analysis of applicable knowledge for the new
situations, problem - solving or applications for research and
innovation development in machine learning engineering for
enterprise, social, community, and country
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Advanced Instrumentation for Automatic Control System
AuUsAuneu : Ll
msfnwsugaisfumsialunussuunuausalud® nsinagduns
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Advanced study of instrumentation for automatic control system;
analysis of measurement metrology; evaluation of sensor and
transducer technology; analysis of physical environment sensors;
design of the datalogger system, cloud system, recording, monitoring,
and control systems with the internet network, internet of everything;
computer software for data analysis, reporting system, measurement,
and real - time notification, instrument calibrations, and their
applications for research and innovation

AAanssuuBuR U

Advanced Robotics Engineering

AwrsAunau : Tl

msfnyitugaiafuimnssuusud msussdiumaluladvueud n1s
Ak Mstedouiiveaiusus MImuAuiusasfiAme M5iAT1EA
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Advanced study of robotics engineering, robotics technology
evaluation, robotics movement analysis, position and direction
controls, biomimetic robotics analysis, robotics hardware, and
software designs, robotic communications design, robotic applications;

and their applications for research and innovation
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Advanced Robotic Applications for Automation Process
AvrdsAunau : Ll
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Study and practice of advanced robotic applications for automation
process, machine vision robotics operation, simulation software;
industrial robotics control, robotics design, programming, installation,
and testing; analysis and improvement in the automation process; and
their applications for research and innovation
siadaiienmsinnssuiusuduasssuuniuausalusiadugs
Selected Topics in Advanced Robotics Engineering and
Automation Control Systems

AyrtsAunau : Ll
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Advanced study on selected topics of current interest in robotics
engineering and automation control systems; analysis of applicable
knowledge for the new situations; problem — solving or applications
for research and innovation development on robotics engineering and
automation control systems for enterprise, social, community, and
country

walulagluiuazdidnusatindilanininunstugs

Advanced Electric and Electronics Technology for Agriculture
AyrtsAunau : Ll
nsfnwtugaietumeluladlifuazdidnnsodndfienisinums n1s
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Advanced study of electric and electronics technology for agriculture;
analysis of measurement metrology, sensor, and transducer
technology; design of agricultural environment sensors, processing,
control system, an electric power system for agriculture, recording and
analysis systems; design of the cloud system data management,
remote control; design of the precision agriculture technology; and
their applications for research and innovation
nsuszandldlulasoulnsaaediien1sinunstugs

Applications of Advanced Microcontroller for Agriculture
Avrdsaunau : Ll
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Study and practice of the applications of microcontrollers for
agriculture; programming and implementing of computer software for
solving agricultural problems; design of the agricultural database,
microcontroller technology; their applications for agriculture,
research, and innovation
waluladluirtugelunszuiunisulssumanisinens

Advanced Electrical Technology in Agricultural Processing
Avrdsaunau : Tl
msfnwtugafefumaluladluinlunssuiunsuussuniamaneas
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Advanced study of electrical technology in agricultural processing;
analysis of agricultural products of Thailand, seasonal produce, market
analysis, food preservation, processing, and value — added for
agricultural products; design of electrical technology for upstream
agriculture, cultivation, animal husbandry; design of the technology for
managing water resources, fertilizer and soil for precision agriculture;
design of the electrical technology for animal sex change and seed
improvement; design of electrical technology for the agriculture
mainstream, food preservation, processing, and extraction; design of
the electric technology for downstream; and their applications for
research and innovation

FanaransuazFaquilutugs

Advanced Materials Science and Nanomaterials

AyrueAunay : Ll
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Introduction to advanced materials science; atomic arrangement and
crystal structure; imperfections in crystal solids; types of materials;
definition and classification of nanomaterials; and applications of
nanomaterials

viadaiRenneinInssuinunssaniesdugs

Selected Topics in Advanced Agri — Intelligence Engineering
IdeAunau : Ll
msfnwtugafeuidaidannadimnssuinunssaniosfiunaulaly
990U mylnngesdmnuiiannsauszgndldluaaiunisall ns
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Advanced study on selected topics of current interest in agri —
intelligence engineering; analysis of applicable knowledge for the new
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situations; problem — solving or applications of agri — intelligence
engineering in research and innovation development for enterprise,
social, community, and country
ms’*‘a%’mm:ﬁmuﬁﬂnssulﬂﬁﬂu,azﬂauﬁ'sLma%ﬁnwﬁ%guga

Advanced Research and Development in Electrical

and Computer Engineering Education

Avrdsaunau : Ll
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Advanced study of principles and research methodology in electrical
and computer engineering education; including choosing a research
topic, analyzing a problem and formulating hypotheses, data
collection, statistical data analysis, experiment result validation, and
drawing a conclusion, research proposal and report writing, research
ethics, and writing an article in electrical and computer engineering
education
m'saaﬂLLUUi%UUﬂﬂiaauaﬂniiulv\IﬁﬁLLaZﬂauﬂ'atma%ﬁnm%uga
Advanced Instructional System Design in Electrical

and Computer Engineering Education

AyrsAunau : Tl
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Advance study of instructional system design in electrical and
computer engineering education; stakeholder analysis; design and
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development of learning outcomes; design and development of
modern instructions, desien and development of learning
technological resources; knowledge, skill, and attitude developmental
instructions, design and development of learning measurement and
evaluation; education assurance and curriculum evaluation; and their
applications for research and innovation
u’s’mnssuu,asmﬂiuiaﬁmamsﬁnmé’qu%ﬁn‘ssu‘lﬂﬁqLLazﬂanﬁama%‘*ﬁguqa
Innovation and Advanced Technology Education in Electrical
and Computer Engineering

Avrdsaunau : Tl

NIANEILWILLN NanTeNu NMsauWinnITuLazmalulagnienisfnw
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avplnddmsunisitounisaou

Advanced Study of trends, impacts, development of educational
innovation and technology, social network and software utilization,
information technology and computer network management,
electronic media design, innovative educational design, and
applications of innovation and modern technology for instruction
ﬁ's%’@tﬁaﬂmﬁmnsiﬂw%LLazﬂauﬁ'sLma%ﬁnwﬁ%uqe

Selected Topics in Advanced Electrical and Computer Engineering
Education

Avrdsaunau : Tl
nsfnyiAgifuiadeimnssuluiiuaznoufiunei@nuidugs uas
winltuluowipnussuidenisdmnssuiniuez aouiamesfine
Advanced Study of electrical and computer engineering education
topics, as well as future trends of research in electrical and computer
engineering education
ﬂ']iu%w']ﬂﬂ'ian'l'ﬁﬂ’mﬁuI,La::n’l'iﬁ'ﬂn']'iﬁﬁﬂszﬂaum'i‘??uga

Advanced Engineering Project and Enterprise Management

Ay1UeAUnay : bl
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Advanced Study of an engineering project and enterprise
management; analysis of enterprise and engineering project contexts,
visions and missions, objectives and scope specifications for
engineering projects, design, planning, and project management, time
management, cost analysis, budget and financial management, risk
management, project evaluation; case studies of modern enterprise
management, planning and efficiency improvement for enterprise,
research design, operation, quality control, inventory management,
maintenance management, logistic and supply chain; and case study
of energy management in the enterprise
u’i’mnssm%guqa’luamuﬂsznaunﬁ 1

Advanced Innovation in Enterprise 1

Avrdsaunau : Tl

msfnyIdugeuazdfoRAeatunsdisg nsfuny uaznisUseyndld
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Advanced study and practice of electrical engineering survey,
discovery, and applications in the new situations, problem - solving
or technology and innovation development on electrical and
computer engineering for the enterprise; analysis of problem
statement, literature review, search for patent, innovation and

invention accountings
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Advanced Innovation in Enterprise 2

AvrdsAaunau : Ll
msfnuduguarufoRiRstumsssgndldamudmamnsslaiuey
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Advanced study and practice of electrical and computer engineering
applications in the new situations in an enterprise, innovation design
and development, simulation of the electrical and computer
engineering innovation, prototype design and development, testing
and experiment, results and discussion, conclusion and suggestions,
citation and references, oral presentation, and writing the project
report

n1sysANNIINMsIENiunsinaulussaudIgyien 1

Work - integrated Learning in a Doctoral Course 1

Avrdsaunau : Tl
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Advanced practice in the enterprise as its employee, work — integrated
learning, design and lesson learned from applying electrical
engineering knowledge for problem - solving or technology and
innovation development in electrical engineering for the enterprise,
conducting the mini project in the enterprise, and oral examination
n1sysanNIsNIsEuiunsieulussaudsyyen 2

Work - integrated Learning in a Doctoral Course 2

AwrsAunau : g
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Advanced practice as an employee in the enterprise, work — integrated
learning, design and lesson learned from applying electrical and
computer engineering knowledge to problem - solving or technology
and innovation development in electrical and computer engineering
for the enterprise, conducting a medium and large innovation project
in the enterprise, and oral examination
116]g]aﬂ’]5L§ﬂﬂ§§ﬁ’5$%’]ﬁﬂ?ﬂ’i’iﬂ1ﬂﬂ’]LLaZﬂ’e)SJﬂ'JLGIE]%%uQQ
Independent Learning Module in Advanced Electrical and
Computer Engineering

AvrdsAunau : 1l
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Advanced learning in electrical and computer engineering through
learning experience transfer from portfolios, careers, training, seminars,
and examinations, or equivalents on independent electrical and
computer engineering topics, or advisors' recommendations of at least
90 hours of learning experience approved by the curriculum
committee.

i‘]zyvnﬁLﬂww'}ﬁmnﬁﬁlw%Ltazﬂauﬁumaﬁy’uqa

Special Problems in Advanced Electrical and Computer
Engineering

FyUsAunaY : hidl
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Advanced research on problems in the electrical and computer
engineering fields based on advanced analysis of the body of
knowledge in science, technology, engineering and mathematics
(STEM); design, simulations, or experiments to provide conclusions for
the investigating issue, as well as applications for research and
innovation

InetnusUIgyten

Doctoral Thesis

AvrdsAunau : 1l
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6. Aeafuayunisiioul
6.1 N15UINITIUUIZUEY
ANENTTINTUIMINENgRs davhununsldiissulszanansednd mnsudssinaildsuinass
nany Tasfinsdaudaaldinedsd Afanssuazdenisdounisaou angiast aldaelunis
Wn1919159 Alranglunsiautindnuw e
6.2 ninensnsBunsaeuiitiogiiu
6.2.1 NinenInsRsUnsaRuludinIneuIAg
(1) nilide
(1.1) nilsdonwlng
- avvImnssulndwazAsuiimes 31U 2,332 Fo304
(1.2) nild@en 1wl szna
- anviniemnssulnfiuasaeufiames S1uau 1,889 Jeides
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2. grudayaansedauuIne tinus (Thesis Abstract Database)
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3. §1udayaming1sUnyInseans (Current Content Database)
(3.3) Online Free Database 31u3U 2 §1utoya

1. Thai Journals online (Thailo)

2. AAADNATANS15UL (OpenBase)

6.2.2 NiNeNINITEUNSaeuluindaynnny (G13)
NiNEININISIEUNITERUTURRENAINYNUANUDIAY
6.2.2.1 niisde

(1) wfadnwlng S1un 329 Foides
(2) misdonwsaUszma S1uan 140 Faiies
6.2.2.2 15813
(1) M3asmwilng S1uan 40 Feides
(2) MIAIMWIIUTEINA S1UIU 2 FaiFeq
n3wensiegluzudiannseiind (grudeyadidnvseiing)
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1.4 E-books nwlney
1.5 Matichon e-library
2. Myasdianmseiing (E-Journals) §1uau 24 §1u
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2.4 Cambridge Journals Online
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2.12 Web of Science
2.13 Wiley Online Library
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(Curriculum Mapping)
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=] v a v g a Y W o ' a . .
wauTindnen1sNsTArEANSURnYaUNaaWS NS BUSsEAUNANgAs (PLOS) §5183Y1 (Curriculum Mapping)

sEAuUUTeYeyLan
518391 NAAWSNTEBUISEAUNANgAS (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5
1.1 1.2 1.3 14 2.1 2.2 23 3.1 3.2 33 4.1 4.2 5.1 5.2 53
IS 489 991 v v v v v
dAununUIyeyten 1
IS 489 992 v v v v v v v v
funuUSyen 2
IS 489 993 v v v v v v v v v v v
dununUsgeyien 3
IS 489 001 v v v v v v v v
suleuisiTemaimnssuluiuay
ADNRIADT
IS 489 002 v v v v v v v v
mwﬁﬂmimmﬁmmzauﬁqmﬁm%’u
Amnssumansaug
IS 489 003 v v v v v v v
nsAnLTseRALUULAENTLATYMINIg
Amnssuliiuagmouiimesdmsu
fusznounstugs
1S 489 004 walwladuasuinnssudwsu | v v v v 4 v v v v v
Amnssulnihuszaoufinesdugs

105




ea Uiy NaAWSN13IS8U3TEAUNANGAT (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5
1.1 1.2 13 1.4 2.1 2.2 2.3 3.1 3.2 3.3 4.1 4.2 5.1 5.2 5.3
IS 489 101 v v 4 v v 4 4
miaaﬂLL‘U‘UiB'U‘Uﬂizﬁ]’lﬂiﬂﬁﬂﬁ’lé’d%uﬁd
IS 489 102 v v v v v v v v v v
Frsmsaeufuneitugdluszuulain
QRGN
IS 489 103 v v v v v v v v v
MAmnzauiigeluny
Amnssulaifuazneufinnes-tugs
IS 489 104 v v v v v v v v v
'3%‘ﬂﬁmamﬁmmam%ﬁmﬂﬁﬁuqa
IS 489 105 v v v v v v v v
MymANmzaNTigauUUABINGlY
nuimnsslniuaaouRame g
1S 489 106 v v v 4 v v v v
dpsnmuawaTatugdluszuuldh
e
IS 489 107 v v v v v v v v
m'iE)E]ﬂLL‘U‘Ui%‘U‘U‘fJENﬁuiWﬂﬂﬁﬂﬁﬂ‘ﬂzuqa
IS 489 108 v v 4 4 4 v v
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ea Uiy NaAWSN13IS8U3TEAUNANGAT (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5
1.1 1.2 13 1.4 2.1 2.2 2.3 3.1 3.2 3.3 4.1 4.2 5.1 5.2 5.3
arnudoiieldvasszuulnihidsdiugs
IS 489 109 v v v v v v v
aun i lussuulnihidsdugs
IS 489 110 v v v v v v v v
Amnsulaiiusagedugs
IS 489 111 v v 4 4 v v 4 4 4
msdnssauliihdugduny
Frnssulviihusege
IS 499 112 v v 4 4 v v 4
mwﬁm%aﬁuam%quamﬁu
walwdntoii
IS 489 113 v v v v v v v
Imnssunduusdvdnlnihiugs
IS 489 114 v 4 v 4 4 v 4 4
dadenmaimnssuliiimaay
Inifusagetugs
IS 489 115 v v v v v v v
l,l,wiqwé“mumml,mu%uqﬂ
IS 489 116 v v v v v v v v
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ea Uiy NaAWSN13IS8U3TEAUNANGAT (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5
1.1 1.2 13 1.4 2.1 2.2 2.3 3.1 3.2 3.3 4.1 4.2 5.1 5.2 5.3
S 489 124 v v v v
nsmuRunsiuiadoudelniindugs
IS 489 125 v v v v v v v v
nsUszenamaliansAIuAllivsnzay
flandugs
IS 489 126 v 4 v 4 v 4 4 4
wdadenmaimnssudidnnseiindig
fFugauagnizaue
IS 489 127 v v 4 v v v 4 4
weluladeusudlwihdougs
IS 489 128 v v v v v v v v
sruuAmUANETUBUR LT ugs
IS 489 129 v v v v v v v v
isuué’mﬂizf\;LLU@LmaémusJum“IWWW%u’uqa
IS 489 130 v v 4 v v v v v
sruUdnUsTauUmmeTeusudlifinly
anerugs
IS 489 131 v v 4 v v v v v
szuuliihanngesolnidugs
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ea Uiy NaAWSN13IS8U3TEAUNANGAT (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5
1.1 1.2 13 14 2.1 2.2 23 3.1 3.2 33 4.1 4.2 5.1 5.2 5.3
IS 489 132 v v
sruuglaiihdmiusalitugs
IS 489 133 v v v v v v v v
Wdedenmmnssunisiundeusie
1V\I‘1N'16??uqqﬁm%’wmwmuz
IS 489 134 v v v v v v v
maaamwmawﬁ%ﬁa%uqa
IS 489 135 v v v v v v v
lslasroulnsamedtugauazmsussyns
IS 489 136 v v v v v v v
sruuaupanativadugs
IS 489 137 v v v v v v v
SLﬁﬂmaﬁﬂé%miLmeéﬁzuqa
IS 489 138 v v v v v v v
ﬂ’]'iEJE]ﬂLLUU’NR)ii’J@JLLE]USﬁE]ﬂ‘ﬂzuq\‘I
dusuTanisunng
IS 489 139 v v v v v v v v
Wideidenmaimnssudiannsetinduay
izuuauaaﬂaﬁiﬂﬁa%uqq
IS 489 140 v v v v v v v
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ea Uiy NaAWSN13IS8U3TEAUNANGAT (PLOS)
PLO1 PLO2 PLO3 PLO5
1.1 1.2 13 1.4 2.1 2.2 2.3 3.1 3.2 3.3 4.1 4.2 5.1 5.2 5.3
msinsziaunusivaniiiuaznns
nIraNLAAUTUGS
IS 489 141 v v v v v v v
mnssulalasianidugs
1S 489 142 v v v v v v v v
spuudeansiouastugs
IS 489 143 v v v v v v v
nseanuuUAEeNAasielsidugs
IS 489 144 v v v v v v v v
msdeasadouiivugs
IS 489 145 v v v 4 v 4 4 v
mslinsseruASeTedugs
IS 489 146 v v v v v v v v v
welulaBnisfoasnufiondugs
IS 489 147 v 4 v 4 v 4 4 v
hiedenmaluladimnssulihdeans
uarlasenetugs
IS 489 201 v v v v v v v v
AmnssudviauazBuwmesidalunnasm
ﬁa%uqa
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ea Uiy NaAWSN13IS8U3TEAUNANGAT (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5
11 1.2 13 1.4 2.1 2.2 23 3.1 3.2 33 4.1 4.2 5.1 5.2 5.3
IS 489 202 v
nsusEna "’zyzymhjﬁial,ﬁaﬁ%y’uqﬂ
IS 489 203 v v v v v v v
nsUTEIIaNa ”@mnmﬁ%ﬁa%uga
IS 489 204 v v v v v v v v v
msdeastoyauaraouiunoidugs
IS 489 205 v v v 4 v v v
vhdaidonmalmnssuneuiianestugs
wazLATeUNY
IS 489 206 v v v v v v 4
annUnenssunmsusyananaluunguisel
Fuuga
IS 489 207 v v v v v v v v v
AmnssugenliuIitugs
IS 489 208 v v v v v v v v v
aminenssurensuaidugs
IS 489 209 v v 4 v v v v v
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NaAWSN13IS8U3TEAUNANGAT (PLOS)

PLO1

PLO2

PLO3

PLO4

PLO5

1.1

1.2

1.3

1.4

2.1

2.2

2.3

3.1

3.2

3.3

4.1 4.2

5.1

5.2

53

walulagdayavunlvajuaznis
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nATIEvideYatuas
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v
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IS 489 218
Widalienmdimnssunisiseuives

\ATOITUEN

IS 489 219
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IS 489 220

FPINITTUYULUATUES

IS 489 221
nsUsEenAlEiueuAlunsTUIUNITHER

wuudnlugdRtugs

IS 489 222
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NaAWSN13IS8U3TEAUNANGAT (PLOS)
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WToLEeNNIIMINITUUEUALAZ TEUY

AUANSRlUTRTUES

IS 489 223
weluladlwiuazddnnsedndiile

MSNERTTUES

IS 489 224
msUszgndldlalasnerlnsaiaosiiie

MSNuRTTUES

IS 489 225
walwlaglihlunszuiunisudssy

mqmimwmﬂﬁ’uqa

IS 489 226

o

Tanmansuway Januiluduas

IS 489 227

v
o

P EBNNNIAINTTUNYATOIRT LY

6N

IS 489 301
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ea Uiy NaAWSN13IS8U3TEAUNANGAT (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5

1.1 1.2 13 14 2.1 22 23 3.1 3.2 33 4.1 4.2 5.1 52 53
nMIvelaswauIAnsTu ey
AouRme ANt UGS
IS 489 302 v v v v v v v v v v
nM1seBNLUUSEUUNSaRuIAnTIulnin
LLﬁ%ﬂ@uﬁ’JLm@%ﬁﬂHﬁ%ﬂQﬂ
IS 489 303 v v v v v v v v v v v
uinnssulazinAlulagn1en1sAnwIAIUl
anssulwihuazaouimesdugs
IS 489 304 v v v v v v v v
mdsdenmaimnssulniuay
poufme ANt g
IS 489 401 v v v v v v v v v v
NSUTISIATINITIAINTTULAZNNTIANT
fsenaunstugs
IS 489 402 v v v v v v v v v v
ui’mﬂisusﬁguqﬂuamuﬂizﬂwm 1
IS 489 403 v v v v v v v v v v v
u’"imﬂiim%uqaiuaaﬂuﬂigﬂaunwi 2
IS 489 404 v v v v v v v v v v
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ea Uiy NaAWSN13IS8U3TEAUNANGAT (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5

1.1 1.2 13 14 21 2.2 2.3 3.1 3.2 3.3 4.1 4.2 5.1 5.2 5.3
nsysaNIsNIsseuiun1sYinely
sEAUUTYQLeN 1
IS 489 405 v v v v v v v v v v v
nsysaNIsNIsseuiun1svinely
sEAUUTYQLeN 2
IS 489 406 v v v v v v v v v v
wegan1sseuIBaseAmnssulnin
uazABufiunDs-Fuge
IS 489 994 v v v v v v v v v
Yeymiiewmaiennssuluiuay
AouRmD U
IS 489 996 v v v v v v v v v v v v v v v
InednusuTeygien
IS 489 997 v v v v v v v v v v v v v v v
IrdnusUSygien
IS 489 998 v v v v v v v v v v v v v v v
InetdnusuTeygen
IS 489 999 v v v v v v v v v v v v v v v
IerdnusUSygien
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FTVINNANGAT WA, 2562 (1Hn) NunangnsuTuuse w.a. 2567

nangnsuiuugs 2567

NANgATAN 2562

TUNBLIAR

1. 5ﬁmumjwﬁmaawé’nqm

1.1 uny 1.1 FIUNIANANGAT 48 MEfn
1.2 uwy 1.2 FIUNABANANENS 72 Wi
1.3 Uiy 2.1 FIUNRRANANGAST 48 Midefin
1.4 uny 2.2 FIUNABAVANENS 72 Widein

1. "S’IU’JU‘I/I‘lJ’JEJﬁGIGIﬁGﬂWéIﬂQGIi

1.1 uuu 1.1 FIUNRRANANGAT 54 Miaefn
1.2 wuvu 1.2 FIUNABAVANEAS 72 WENA
1.3 uuu 2.1 FIUNRIANANGAT 57 Waefn
1.4 uuu 2.2 FIUARIANANGAT 78 wefin

- wWasudin wuu Wy uwwuwuu 2.1
Ol

- w11 uuniiginanad 6
ngin

- UK 2.1 uunieinanas 9
ngin

- WU 2.2 UIURLIEAnanad 6

iIenn

2. laseasrmdngas

LY 1.1
2.1 nuInIVIUIAY
- e UIAUTIURUIEAR -
- e Tadulditumiigfin 3
2.2 “N2AIB RN -
2.3 nuanIvIneninus 48

FuIUNUBAR
WY 1.2 WY 2.1
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6 3
- 6
72 36

WHU 2.2
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48

2. laseasnmangns
Iuuvigin
WUU 1.1 BUU 1.2 wUuu 2.1 WUy 2.2

2.1 AUINIVIUIAY

- eATUIAUTURUIEAA - - - 6
- eAnvedulsitumiiein q 5 q 5
2.2 ANIndY LGN - - 12 18
2.3 v Inednus 54 72 a5 54

- BRY 1.1 SUUnhefnveesein
Jerulilduniieinanas 1 wdefia
UAZIUNUNINARUBINLINIYY
Inendinusanas 6 ein

- U 1.2 TIUIUNUREARTEITI8TN
Ve lsiumieRndfindu 1 iy
An

- WU 2.1 FIUIURNEARYDTIEIUN
TadutumbeRndfiatu 6 mhedn
Fruumheinvesseivdedulyd
Hunieinanas 1 wiein 91U
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neAn tazduuniieinues
mIAITINeNnusanas 9 wileia
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nangnsusuuge 2567

NANgATIAY 2562

NUNELR

Fuumheinveseivdeduld
Humbeinanas 2 niein 31U
RUIENATMIIAIYLEBNANAY 6
WeAe tazdIuunluinueg

PIMIYINeINUSanas 6 nEAn

3. ;183 lununIvieau

3. s lunundvdenu

- Meiv vl lniAvaesusiain

IS 489 991  dununUIgayien 1 1(0-3-1) SE 584 991 dusnnufinus 1 1(1-0-2) | wagAedungsein
Doctoral Seminar 1 Dissertation Seminar |
IS 489 992 dunwUSeygyien 2 1(0-3-1) SE 584 992 duuungufinus 2 1(1-0-2) | - sedvwiuugslldeusiaion
Doctoral Seminar 2 Dissertation Seminar I LAZANB5UIETIIU
IS 489 993  dunwUSeyeyien 3 1(0-3-1) SE 584 993 duuungufinus 3 1(1-0-2) | - sedvwiuugslideusiaion
Doctoral Seminar 3 Dissertation Seminar Il LAZANB5UIETIEIU
15489 001  seileuisidemadmnssulniuasnouiiames 3(2-2-5) sefouFifodugedndmnssy 1 1(1-0-2) - 3w Ul Beusiaion
Research Methodology in Electrical and Computer Engineering Advanced Research Methodology in Engineering | LAZANB5UIETIIU
izl,ﬁaﬁ%%’a%"’uqaﬁwu?mﬂs:m 2 1(1-0-2)
Advanced Research Methodology in Engineering |l
IS 489 002 mﬁﬁﬂmﬁ‘mﬂ'wﬁmmzauﬁqwém%ﬁmniiumam%%uqa 3(2-2-5) - el
Advanced Optimization Techniques for Engineering
IS 489 003  MMsARLTIBENLUULAENSUATMIMeImnssulniay - dusedvlng
Aeufe SEmSUdUsEnaUN TG 3(2-2-5)
Advanced Design Thinking and Problem-solving in Electrical and Computer Engineering
for Enterprise
1S 489 004 wielulaBuazuinnssudmsuimnsslaiuasaouiunestugs 3(2-2-5) - diusedvilml

Advanced Technology and Innovation Project for Electrical and Computer Engineering
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4. sredvnlunanivden - Winsedv i
ngadvdaanssuluiimduaslniiunsegs (Electrical Power and High Voltage - fimsdanguiniivy

Engineering)

IS 489 101

nseenkuUIEUUNITEEliniaugs
Advanced Electric Power Distribution System

Design

3(3-0-6)

IS 489 102

== .7 P
Bnsmemeuiamestugdusyuuliihig

Advanced Computer Methods in Power System

3(2-2-5)

IS 489 103

. 3 = v
mamAmngauigalunuimnssuliidugs

Advanced Optimization in Electrical Engineering

3(2-2-5)

IS 489 104

TN INNANAFERTIAINTTUTUG

Advanced Methods of Engineering Mathematics

3(3-0-6)

IS 489 105

nMsmAmmRIgauigawuuaeunglunimnssulih
Fuad

Y
Advanced Convex Optimization in Electrical

Engineering

3(2-2-5)

IS 489 106

wiesnmuaznaintugalussuulnihnig

Advanced Power System Dynamics and Stability

3(3-0-6)

IS 489 107

nseenwuuszuulasiuliihideduas

Advanced Power System Protection Design

3(3-0-6)

IS 489 108

anudelieldvesszuulninmaadugs

Advanced Power System Reliability

3(3-0-6)

IS 489 109

A nlniluszuulnihmdsdugs

Advanced Power Quality in Power Systems

3(3-0-6)
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IS 489 110

Fmnssulniiusegedugs

Advanced High Voltage Engineering

3(3-0-6)

IS 489 111

fﬂﬁLﬂi?3ﬁﬁu1u17\|ﬂ?‘ﬁjuqﬂumuaﬂlﬂiiiJlW‘W?LLNQQ
Advanced Electric Field Analysis in High Voltage

Engineering

3(2-2-5)

IS 489 112

A a o & o " a
LwﬂumﬁmmLasusuugwmﬂaw,l,mwaﬂlvm'l
Advanced Numerical Method for Electromagnetic

wave

3(2-2-5)

IS 489 113

Amnssupduuimdniniitigs

Advanced Electromagnetic Wave Engineering

3(3-0-6)

IS 489 114

£
o

Wdaidenmadmnssaliiiduas lndusegetugs
Selected Topics in Advanced Electrical Power and

High Voltage Engineering

3(3-0-6)

IS 489 101

nseenuuusEUUNISEelihi&sugs
Advanced Electric Power Distribution System

Design

3(3-0-6)

NEUAVIIANTTUTTUUNANUELDIA (Clean Energy System Engineering)

IS 489 115

unaaInUNALNUTUgS

Advanced Renewable Energy Resources

3(3-0-6)

IS 489 116

JTUURdLaIDIndTugawasnsUsEend
Advanced Photovoltaic System and Its

Applications

3(2-2-5)

IS 489 117

walulagnasnudugs

Advanced Energy Technology

3(2-2-5)

IS 489 118

szuululasnintuga

Advanced Microgrid System

3(2-2-5)

- Wusedn e

- fimsdnnguiviivl
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IS 489 119

sruvaininnIaadieltugs 3(2-2-5)

Advanced Modernization Smart Grid

System

IS 489 120

PFUBERNNNIMINTTUTLUUNS 1 UaL DR 3(2-2-5)

%uqa
Selected Topics in Advanced Clean

Energy System Engineering

Control Systems)

nguAvn3rnssudidnnsalinditdsuaznisaauna (Power Electronics Engineering and

M3AUAY
Selected Topics in Advanced Power Electronics

Engineering and Control Systems

5489 121 | msUszgneiBidnvsetindidsdugdlussuulnihids 3(3-0-6)
Advanced Power Electronics Application in Power
Systems

5489 122 | wirlulaBnsulasiurdslaeisainddugs 3(3-0-6)
Advanced Switching Power Conversion
Technology

IS 489 123 ﬂﬂif\i”lam'mmmaﬂﬁuﬁﬂé’ﬂ%uqmasﬂﬁmmm 3(2-2-5)
Advanced Power Converter Modeling and Control

5489 124 | msmunumstuirdeudelihiugs 3(2-2-5)
Advanced Control of Electric Drives

5489 125 | msUszgndmaiiansaueulimnsaniigatugs 3(2-2-5)
Advanced Applied Optimal Control Technique

5489 126 | shtedenmeimnssudidnnseindidiugeas 3(2-2-5)

- Winsedn el

- fimsdnnguiriv
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na;u%ﬁmnsiumi{fuLﬂ%‘aué”mlwﬁwﬁw%'umuwmuz (Electric Drive Engineering - insnednlul
for Vehicles) - fimsdnnguivivl
5489 127 | wielulaBeusudlnihiugs 3(3-0-6)
Advanced Electric Vehicle Technology
IS 489 128 izuumuqmmuﬂwﬂw%ﬁﬂzuqq 3(2-2-5)
Advanced Electric Vehicle Control System
5489 129 | szuuSauszquunmeieusudliindugs 3(2-2-5)
Advanced Electric Vehicle Battery Charging
System
5489 130 | szuuSauszuumnsieususliinlfanedugs 3(2-2-5)
Advanced Wireless Electric Vehicle Battery
Charging System
5489 131 | szuuluihangesaludugs 3(2-2-5)
Advanced Railway Traction Electrical Systems
5489132 | szuudnelwihdmsusalndugs 3(2-2-5)
Advanced Railway Electrification
5489 133 | shteidenmeimnsunisiuindeuselniindugs 3(2-2-5)
dusugunvug
Selected Topics in Advanced Electric Drive
Engineering for Vehicles
nguivndranssudidnnselinduazszuusauasnaileda (Electronics Engineering and - dusediv
Embedded Systems) - fimsdanguiiivl
IS 489 134 msaamwmwuﬁ%ﬁa%uqa 3(3-0-6)
Advanced Digital System Design
5489 135 | luleseoulvsainesiiugauazmsussynd 3(2-2-5)

Advanced Microcontroller and Applications

198




nangnsusuuge 2567 NANgATIAY 2562 N8R
IS 489 136 izuuamadﬂaﬂqﬁa%uqa 3(3-0-6)
Advanced Embeded Systems
IS 489 137 | Bunvsedinddanisunnddugs 3(3-0-6)
Advanced Biomedical Electronics
IS 489 138 msaaﬂLL‘U‘UN%':?QQJLLauzﬁaﬂﬁﬂzuqqﬁm'%"ﬁnmmwwé 3(2-2-5)
Advanced Analog Integrated Circuit Design for
Biomedical Applications
IS 489 139 Widadennaimnssudidnvseiinduasszuvausina 3(2-2-5)
ﬂaﬁa%ugq
Selected Topics in Advanced Electronics
Engineering and Embedded Systems
ngudvIaanssulwirdeansuazlaseing (Communications Engineering and - usedvlnl
Networks) - imsdanguiriiv
IS 489 140 ms?msws‘ﬁammmmﬁﬂ"L‘V\IﬂﬂLLa:msﬂizmem?iu%uqa 3(3-0-6)
Advanced Electromagnetic Field and Wave
Propagation Analysis
5489 141 | Amnsaululasindugs 3(3-0-6)
Advanced Microwave Engineering
IS 489 142 izwﬁamsﬁ’aml,aa%uqa 3(3-0-6)
Advanced Optical Communications
IS 489 143 | mseenuuuameoImAaiilvsitugs 3(2-2-5)
Advanced Modern Antenna Design
IS 489 144 mﬁ?{amimﬁauﬁ%uqa 3(2-2-5)

Advanced Mobile Communications
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5489 145 | mslnsgvisruuiaierietug 3(2-2-5)
Advanced Networking System Analysis
5489 146 | wielulaBmsdeansauiondugs 3(2-2-5)
Advanced Satellite Commmunications Technology
IS 489 147 Wtedenmalulatimnssuliihdeasuarlaseedu | 3(2-2-5)
AN
Selected Topics in Advanced Communications
Engineering Technology and Networks
NENIVIIAINTIUABNNIADS (Computer Engineering) - usedvlnl
15489 201 | AminsaufdviauasBuwedidnlunnassndstug 3(2-2-5) - imsdanguiiiv
Advanced Digital Engineering and Internet of
Everything
IS 489 202 miﬂizmaﬁzyzymhiﬁialﬁm%y'uqa 3(3-0-6)
Advanced Discrete Signal Processing
IS 489 203 miﬂizmawaﬁzyzymﬁ%ﬁa%uqa 3(3-0-6)
Advanced Digital Signal Processing
IS 489 204 ﬂﬂi?iamsfﬁagal,l,amamﬁ’ama%ﬂzu@a 3(2-2-5)
Advanced Data and Computer Communications
IS 489 205 %SﬁaLﬁaﬂmﬁmﬂssmamﬁ’;ma%%u@m,l,azLﬂ%‘aﬁzhs 3(2-2-5)
Selected Topics in Advanced Computer and
Netwok Engineering
IS 489 206 ami’]maﬂﬁmmi'ﬂizmawaLLUUﬂf,jnJLm%u@ﬂ 3(3-0-6)
Advanced Cloud Computing Architecture
15489 207 | Amnssumonsiuaiugs 3(3-0-6)

Advanced Software Engineering
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IS 489 208

an1UnenssuganLIsTug

Advanced Software Architecture

3(3-0-6)

IS 489 209

miﬂizmawaammuagmazmsU’izmaNaLLUUﬂ’sjm
Wduga
Advanced High Performance Computing and Cloud

Computing

3(3-0-6)

IS 489 210

wialulagudenudug

Advanced Blockchain Technology

3(2-2-5)

IS 489 211

hdaidenmadmnssurenduistugauaznisussgnd
Selected Topics in Advanced Sotfware Engineering

and Applications

3(2-2-5)

IS 489 212

JyeyruseRvsuarnsiSeusveamInsduas Advanced
LA v} &9 U Y

Artificial Intelligence and Machine Learning

3(2-2-5)

IS 489 213

NFUTZANARAN LA NTTUIA ARt UG
Advanced Digital Image Processing and Computer

Vision

3(2-2-5)

IS 489 214

walwlagn1sidnguuutugs

Advanced Pattern Recognition Technology

3(2-2-5)

IS 489 215

waluladdayaruiaivejuarnsussanaLuuNGuIIY
Fuuga

Advanced Big Data and Cloud Computing
Technology

3(3-0-6)

IS 489 216

MTIngsidoyatugs

Advanced Data Analytics

3(2-2-5)

201




nangnsusuuge 2567 NANgATIAY 2562 N8R
5489 217 | misfamsteyavunslugiugetionisdeuvenados 3(2-2-5)
Advanced Big Data Management with Machine
Learning
5489 218 | shtedenmeimnssunisideuvenaiosiuge 3(2-2-5)
Selected Topics in Advanced Machine Learning
Engineering
nENIVIIAMNIIUYUBUALAZITUUAIUANSATULRA (Robotics Engineering and - el
Automation Control Systems) - finsdangading
IS 489 219 mﬁm%ugjﬂumusxwmu@mé”miuﬁa 3(2-2-5)
Advanced Instrumentation for Automatic Control
System
15489 220 | Fmnsausjususitugs 3(2-2-5)
Advanced Robotics Engineering
IS 489 221 nsUszgndliviueudlunssuiunsndauuudmlub 3(2-2-5)
Robotic Applications for Automation Process
IS 489 222 | Whidadenynaimnssuusudiuasssuuniuaudalud® | 3(2-2-5)
Fuuga
Selected Topics in Advanced Robotics Engineering
and Automation Control Systems
NEUAVIANTTUNBATIRTE (Agri-Intelligence Engineering) - el
5489 223 | welulaBlnihuasBidnnseindiflenisinumsdugs 3(3-0-6) - fimsdangaiull
Advanced Electric and Electronics Technology for
Agriculture
5489 224 | nsUszgnelldlulaseoulysamedifionsinumstuge 3(2-2-5)

Applications of Advanced Microcontroller for

Agriculture
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IS 489 225

walulaglihlunszuiunmsudsgunansinunsdugs
Advanced Electrical Technology in Agricultural

Processing

3(2-2-5)

IS 489 226

Tanmansuas Jaquilutugs

Advanced Materials Science and Nanomaterials

3(2-2-5)

IS 489 227

oo naimnssuinynssaaseyduas
Selected Topics in Advanced Agri-Intelligence

Engineering

3(2-2-5)

nau3v13IAInssuluAinfnen (Electrical Engineering Education)

IS 489 301

AMTITewarimLIanssuliuar e ANYITU
ad
Y
Advanced Research and Development in Electrical

and Computer Engineering Education

3(3-0-6)

IS 489 302

ﬂ’liE)E]ﬂLL‘U‘U?%‘U‘Uﬂ'liﬁE]‘U%ﬁﬂiSlIIWW’]LLa%ﬂBmﬂ’Jm@%
Ainwduge
Advanced Instructional System Design in Electrical

and Computer Engineering Education

3(2-2-5)

IS 489 303

uinnssuuagmaluladnensdnuiuianssului
LLasﬂamﬁ'sma%sﬁzuqa

Advanced Innovation and Technology Education in
Electrical

and Computer Engineering

3(2-2-5)

IS 489 304

dadenmadmnssulniuasmouitunesAnyidugs
Selected Topics in Advanced Electrical and

Computer Engineering

3(2-2-5)

- Wusnednll

- fnsdangadiing
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Education
ngudvysamMImnssuiniuasaauianesiun1sineu (Work-integrated Learning - Winsnedanlvl
in Electrical and Computer Engineering) - fimsdanguiivl

IS 489 401

ATUIMTIASINITIAINTSULALNITIANSEMSU
HUsZNaUNITUG
Advanced Engineering Project and Management for

Enterprise

3(3-0-6)

IS 489 402

winnssutugsluanudsznaunis 1

Advanced Innovation in Enterprise 1

3(2-2-5)

IS 489 403

winnssutugsluaniulsznauns 2

Advanced Innovation in Enterprise 2

3(2-2-5)

IS 489 404

mMsysannsnsseuiunsvielusedudsyyen 1

Work - integrated Learning in a Doctoral Course 1

3(0-6-3)

IS 489 405

msysannsnsseuiunsielusedudsygien 2

Work - integrated Learning in a Doctoral Course 2

3(0-6-3)

IS 489 406

wegANIBUsdaTymMAmnssuliihusnouiines
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