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presentatlon as a gwdellne for condusisng a ma

*1$ 488 ( &iLB : B ARG & 3225
Research Methodology in Electrical and Compu

echHSEﬁ”rUaaﬂao
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Sudy of electrical and computer engineergggar
methodology, including choosing a reseagrdbfu
and formulating hypotheses, data collectaonglyt
experiment result validation, and drawing a ¢
proposal and report writing, research ethics, ar
ancdtomputer engineering article

S 488 0 YRBAGE Redh ATEATIEG A0BBeAEaEEGH 3 PR
Optimization Techniques for Engineering
B B4 4 -4 6
Aoaé+AeoedyAadni °Aei U
Aoai 6A-o0yi aoneagoceund
i 0eadoeOdAAUUO-6Eg Ada
AA-UoTi 0A-6yi aoneadgoc

UaMGuAE- y AUBAAGAT 6A-0
Analytical study and practice of common ¢
optimization theory, heuristic methwodsicnnedshod
and global convergence, optimizatisolvjrgbten
presenting and discussing study results, and opr
engineering applications using software

1S 488 0 AsalyEn T ANDRaEAAALD | oEBeAssazaclad 3235
R argid sa vk e
Design Thinking and Psoblamg in Electrical and (
Englneerlng for Enterprlse
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Sudy and practice in electrical and computer er
problesolving for an enterprise using design thir
development, creative thinking, economic thin
scenario thinking, decision making, evaluatio
strategies, probtdwmg, prprok@mngrocess, pr
solving tools for electrical and computer engine
generalization skill, communicatiorerskiiisnasos
entrepreneur skills;nn@posenting, discussing, ¢
thinking processes and applications in researc

enterprise

1S 488 0 YA Eeddedl RO padPedll ARG & 3225
Technology and Innovation for Electrical and Cc
Engineering
B0 B4 8 -4 0
Abaé+AéoAxeiUP6UOOBY Ab
aga AxfiedcEUaAanO6eN° a@
VE@é¢T UaAAo6ai T AAUU ACH
yEOEauUUaaa 7171 AAUUAUA
T1T AEGB@EE Aaaa A6aAE- A7
aAaEEOU

Sudy and practice on patent search, Thai innov
invention, systematic design and design proce
defining problems, conceptual design, embodi
design, project management, engineering desi
aided design and project reports

21 aeCH0 A
1SMMO1Ao6AaT 1 AAUUarnUUAarREGEAAaa 3306
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Electric Power Distribution System Design

éﬁi@ﬁ&U:ééﬂéb
Aééé+Aééé6yAaéﬁi ° Asei il
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AuOeaUoOB6AT ETUUAEO° Aai
AUE®GA@EAUeoOAs4aA

Analytical study and design of the electric powe
electrical power system elements, low and medi
distribution systems, electrical distribution ec
installation standards, charactefistidstaibalysis eq
and effects on the electrical power system, and a
and innovation

*1S 48102 SOBGHAA aR8)0 AR BAOAEE 3225
Computer Methods in Power System

B B34 -4 0

Aoaé+AeoyAocaeAoUedUds A
Aeii A6aAA-UoT i1 6AUafA0UA 3
edoyAaoni cAanAéeaxeoOEEAA
E6aAaA6AYVEBEROEAOB OEUB OV |
yéehleoedba° At EanlU&aaa- 64

UafinauAO° AE- AUEGUedEOEA
Sudy of computer methods in power systprob|es
solving in power systems using a computer proc
circuit and load flow in power systems, linear ar
equation algorithms for solving power economic f
design, and appllcatlons for resedrch and inno

1S 48103 AGH GA6) adEa AeebzhadPedl aR80 & 3225

Optimization in Electrical and Computer Engineer

B B8 4 - 4 6
Abaé+-AeoyAvocaeAoUAs6 a4l
At aroeyOi a° Ad6aedyAaodn
e6yAaoni cCadoEA°EoUeoOx
i 0A-6yi aéneadgoceéenOABE
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UandauAO° AE- AUEOGUEBGEOAA
Sudy of optimization in electrical and computer en
analysis for optimization, objective fudetiemmiai
optimization, stochastic optimization, constraine
optimization, multimodal optimization, multiok
combinatorial optimization, evolutionary algorit
electrical and computer esngihapplcations for res
innovation

Analytical study of linear algebra, matrices, the me
a linear combination of eigenvectors, function sp.
problem, Fourier's series, linear partial differential
theory, a variational method for boundary value pr:
mathematical modeling of engineering problems,
finite difference method, and engineering applicat

AN N

1S 4BL05 At 6 aceagsRI0N UpAl AFp Baeisamacied 3225
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Convex Optimization in Electrical and Computer E
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Sudy of convex optimization of power systems, &
and functions, linear, quadrasqudeast and sem
programming, prebleimg on minimax, extremal volt
methods, cuttiptane, ellipsoid algorithms, optim:
problemsolving on duality theory, alternative phac
methods, and applications in electrical and cc
research, and innovation

ISABO6Yy éx0adaao0RAeiRaee 0OAUaAR U 3J309
Power System Dynamics and Stability

B B8 4 - 4 ©

Aoaée+AeoyAocaeAoUyeéexoa
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daa- 0AC6ax®0E AocaedsyAaoc
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yéxoaaaorRyEsEeoT 1 6 OAUC
yesoAaanlUaaa- 0ACO&x0E
edyAaoni cyeéexoaaaonRyED
UanaoAO° AE- AUE6U@BGEOAA

Sudy of power system dyrsiabdsyambwer sysbeli
analysis, dynamic modelling analysis of vari
components, transient stability arsadysib stabaity ai
power system design for transierdigmal stabllity,
system stabilizer characterizatisypischsoilous res
analysis, static and dynamic voltage stability analy
research and innovation
1Smo7TAoat Tt AAUUAAUUU- 1T EAoUaa 3309
Power System Protection Design
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Sudy of power system protection design, power ¢

analysis, design, and evaluation of protection s

motors, transformers, buses, and power tran:

applicationsfor research and innovation
1ISMOBAesayEBET xg1 a0- AT EanUU 3309

Power System Reliability

. N
by

¥J):84-40
AoasgAd@ae AoUAedsanpnBaEéeDw
Yed Oadaaa- 0AC6xe0EO-2aan
afidanyesed AdaedyAadnii ° a
AoaeosyAaoni cAed6ayEgET x
yAagl A-60AAUUVAUGAR xAWG G
UVanyaoUAeodoara-1aAl EAAE
afllUaaa- 6ACox0EODO-eaA06a
AT EanUUVU&aa- 6ACOae0E Aei

Sudy of power system reliabjktygnpoepeasatidysis u
probability methods, frequency and dotetmmma:

system analysis of hybrid generationsystetres)elis
analysis of distribution system, radial networks,
networks, substations and switching stations, e\
station availability,- pobbigmon power system rel

Monte Carkimulation, evaluation of reliability wort

for research and innovation

1SmMo9AudaonRaaa- 6AUanlUaaa- 6 3309

Power Quality in Power Systems

B B84 4 -4 0
Aoaée+AeoyAvocaeAoUAudad
Usi oyl Cayi AocoaUanyasUAR
AoOA-1 EAxeiA6adodaaa- 6
AaEOoOUyesa° EAaeii 64 0aiCw
TTAAUOUOU&ao0U0UauEAUOAORAN
UeoOAaaa
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Sudy of power quality in power systems, analy:
Business Equipment Manufactu©RE@oaiasorol
regulation evaluation, analysis- asulvprgldenoutag
interruptions, voltage sags and swells, surge
measurement and evaluation of power quality, d¢
of power quality, and applications for research an
1S 4B110 SBeNEARAONEH 3309
High Voltage Engineering
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Sudy of high voltage engineering theories, stands
safety; desigoaastruction of high voltage power sc
dielectric material properties and high voltage el
evaluation of insulating materials and high volte
discharge measurement and analysis; capacitsx
design and layout of high voltage power syste
interference and compatibility analysis and evalu
foresearch and innovation

’CIS mll An IIIII 8 ... AN él'IIAU\ hY /q EI I\M\AE...-AU\ \ ,_EHE‘ -E 32_2-3

Electric Field Analysis in High Voltage Engineerin
BB 2 8 - 4 6
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Sudy of electric field analysis in high voltage eng
evaluation of the electric field of generators, tran:
transmission lines, insulations, switching equipm
numerical methods, chavgerstholds, surface chart
boundary element methods, finite element me
applications in high voltage engineering

1S R112 YR BpAN Haihay afnad 3225
Numerical Method for Electromagnetic wave
B EBAehG 4 4 - 4 6
AbaguUge Ui ®0AA6aAaRaCUNOGU
i ®0 AA0aRaCUNGOUAT EAOG O¢
y Eaed O- éééﬁUbyEﬁEééyAao
yE®xaO-eaed6U0AAYVEBEOO @

Reviews of fundamecepls of Electromagnetic wav
equations; Introduction to Numerical Method for E
Analytical Method; Numerical method; electromac
numerical form; and Numericakectathoabfoetic field
equations

1S 4R113 eaehsalatilag afnad 3306
Electromagnetic Wave Engineering
VA BN EEceehi A 4 - A ©
i ®0AA6ARBCUNS6UAT EAseg ¢ U
yeaae® AocayAaesgci Udoc¢ AT
UanauAO° AUQG6EedéeAaaaa
Fundamental conceptBrafpseies of Waves; Maxwi
equations; Propagation of electroiRagragtanvedves
electromagnetic waves; applied electromagnetic \
Englneerlng

m)

3309

Selected Topics in Electrical Power and High Volt

Engineering

B B84 -40
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Sudy on selected topics in electrical power and hi
of current interest, analysis of applicable knowle:
problemsolving or applications for electrical powe
engineering research and innovation developmen
community, and country

*ISABITAT] - ERx®O0EEOCUOBOAQU 3309
Renewable Energy Resources

AUU 3

cAesayucCcUala
E6Ue o anA&nerOAaaa
Sudy of renewable energy resources, analysis
policy, analysis of renewable energy potential, de
based on solar energy, hydropower, wind esezgy
waste, wave and tidal energies, geothermal €
renewable energies, design of renewable energy
systems, analysis of investment economic feasibi
research and mnovatlon

1S MR116 5101 sedeh
Photovoltaic System and Its Applications
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Sudy of a photovoltaic system, analysis of solar re
of constructions and photovoltaic systems, analy:
principles, characteristics, and efficiency, analysis
system, evaluation efldekting and standards, an
Balance of SYB@Riharacteristics, design the stanc

connected photovoltaic systems, photovoltaic
analysis of photovoltaic systems, and applicatic
innovari

1ISHI7y BAaVaaxeaoRaed0EEOU 3225

Energy Technology
B B34 -4a0

E6Ue cm@aAaxenUe 0 OAA
Energy technology study, energy demand analysi
conversion technologies, energy conservation anc
analysis and design of smart gridgral/siestemsnanc
energy system, evaluation of techniques and si
connected system, evaluation of energy syst
management technologies, economic analysis c
applications for research and innovation

1S MR118 U EBARAD 3225
Microgrid System
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Aoaypbp- 660 EyYyAOyeéaxeb6EADdE
A-7TauxeEocAaAaEA-64daaa-»o6
AxeinECO1 U-d6adaaaa- 6 ACOax&0E

edyAasoni cAseilUanyasUdAG
Sudy of a microgrid system, analysis ofcoimpmyré
design the modern, flexible transmission systel
mitigation devices, design and evaluation of contr
measurementsimreahonitoring, and integrated cor
smart grid, analysis of smart grid data, design

distribution automation, design the smart grid sys
and evaluation of cases study, and applicafinc
innovation

*IS @]-19 ..ﬁAIAE.A ,..%"n..ﬁ.,\.wﬁ a—|

1S 48120

Modernization &mdrEystem

BIBOA):4 4 -4 6
Aoaée+AeoyAocaeAoUanuUe
Abaé+AesAeoayucuauso-
afllUéeneanedEEOU anUUEDS
edyAasoni canUURax®OEE6UAE A
TTAAUU"”UUézéTééaeaoa°

i AESWeSE-oA A Ue 0 OA4 A
Sudy of modernization smart grid system, analysi
feasibility study, load and generation forecastin
storage system, energy management system, a
analysis of electrical energy systemrgydratiig sy
design the smart grid communications, evaluatiol
standards and appllcatlons for research and inno

Selected Topics in Clean Energy System Enginee

I B84 -4 0

3229
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Sudy on selected topics in clean energy system
engineering of current interest, analysis of applic:
situations, probsaiving, or applications for clean
engineering research and innovation developmen
community, and country

A A Y A

1S MR121 A EBAC el (BeAGEA K EBad s 3309

Power Electronics Application in Power Systems

B B34 -4 0
Aoaé+-AéeoyAocaeAoUalaEe
AeUAuaAocaal @eAT EAC6ax0EO
UafdiyaouU AaiAA-UolT i o06AuC
A6oai Tt AAUUaAARUUAU=E&aUURB
TTAAUUAAUUAxenAeUADAaanU
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6y eCAgai UbAé° ACoax0E A
Sudy of electrical power system network structur
of power flow using power electronics in pow
evaluation and praakmmg on power quality and h
power electronics, design the power electronics A
systems and appllcatlons for research and innovi

3309

Switching Power Conversion Technology

BB 34a-4aod

Acoaé+AeoyAocaeAoUygAhau
A6ai i1 AAUUGEE&AAUx=EYOUA!
AeUAnaAesaAe- 6ERO&®é"° Ax
yUCUyEﬁEyé-lhéCéiaGUeEE

UanauAO° AE- AUEOUeBEOAA
Sudy of switching resonant power conversion tecr
- voltage and-zewarent switching converters and ir
of pulseidth modulation and frequency modulsiéez
analysis for resonant converters and inverters,
research and innovation
HISMM23A6AECOe EREEaAaAUxREYOUAC 3225
Power Converter Modeling and Control
BB 2 8 - a 6
39
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Sudy of nonlinear modeling of power conversion
design of the voltage and current modes control <
converters for parallel module operation and syst

of power convertisérifouted power systems a com
domain and frequency domain measurement te
applications for research and innovation

1Sm24AoaAeUANaA6aAOUYy Aegéi U 3225

Control of Electric Drives

Ao aé- Aeoon caeAoUeoanro
BO6ER&xe 0O AoaTTAAUUaﬁUI
AoUy Aaxegci UyAagéi EE0OAEL
T1TAAUUAR UOAéDAua A6aAo

Aeii Ue 0 OA44aa

Sudy of energy balance relationships, analysis of (
of the control system and power conversions for
machine drives; analysis and design of the cont
drives; and applications for nesezatbrand |

i ATEAZEO 3225
Applled Optlmal Control Technique
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Sudy of applied optimal control technique; analysi
analysis of field theory and sufficient conditions
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analysis of the maximum principle of Podiagabirthk
examination; design optimal feedbackarunirohtha
H2 optimal control; and appllcatlons for research

1S 4R126 | O \sRAATEBNAT Pl L BE
Selected Topics in Power Electronics Engineering
Control Systems

3229
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AeUAuagoecU-68UAEAUUOD EE
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UaAT UA6a e€oEA&a EU&AEU A,
Sudy on selected topics in power electronics en
systems of current interest, analysis of applicable
situations, preldeiaing or applications for researct
development on power electronics engineering a
enterprise, society, community, and country
1ISH27y dAalUaaxasoaovaude aaa- 6 3309

Electric Vehicle Technology
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Sudy of an electric®¥haeialysis of an electric vehic
and traction system; EV electric motor design, EV
and power electronics design of the electric vel
system and battery; design of the EV energy restim
for batteries; EV energy control and management
design and assessment of EV safety systems
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1S 48128

1S 48129

1S 48130

economic analysis EV inspection and evaluation,

for research and development
afOUAeUADaaoUvauvubcaaa- 6 3225
Electrlc Vehicle Control System
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Sudy of the electric(ihedatrelystem, analysis of
operating system, design of the EV control, des
resource control system, analysis of EV dynamic:
the EV motor control system, design of the EV mol
drive consydtem, design of the hybrid EV, and
research and innovation

anUU0U7T oOUAAEUAUOY O1 4a6¢a 3225
Electric Vehicle Battery Charging System
éﬁdﬁﬁ&-&éé—uéo

Abaé+AéodoyAd eAoUy @Aau
ToC)UaﬁEuAUC)yOTaC)C’ééUé
AUOy Ot aoc¢caouvaudbeaaa- o
aUO°éaa-é AoaUanyaosuao

aUlrc-a0 AocaeodoyAaoni ° Aeefil
aoUvauUb°>aaa- 6AxeinT g¢cUa A
Sudy of electric VENitlattery charging technology;
electric vehicle charging system; evaluation of E
design and control of EV charging system;
communications standards; analysis and evaluatit
of a VehtdesriV2§; Vehicle to Hd@ie Vehicle to Vi
(V2Y and Vehicle to EW®3}amgl applications for re:
innovation
anU07T oOUAAEUAUOY O7T a6¢a 3225
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Wireless Electric Vehicle Battery Charging Syster
éﬁi@ﬁ&U:ééﬂéb
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dUO°aaa- 6aa-eo0da Ae:eiAda

Sudy of wireless elect(e\Yydlaitéry charging syster
of EV battery characteristics, analysis of wireles
system, evaluation of wireless EV battery chargir
the coils, analysis of coupling coefficient, indu
inductanckesign of the capacitive wireless power
misalignment effects, analysis of wireless powe
domain and frequency domain, analysis of pov
wireless powdetratesign of the impedance matchi
power electronics for Edfebegtery charging sys
applications for research and innovation
anUUdaa- 660 AEUEAx3&a
Railway Traction Electrical Systems

.aa 0)

Sudy of railway electrification, analysis of powel
railway traction motors, design of the railway trac
system, design of the power converters for railway
of the pulseidth modulation control, design of th
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system, analysis and evaluation of Ma@MsHme
technologyapplications for research and innovatic
3229
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Sudy of railway transportation systems, elratyifical
design of the DC and AC traction system, de

electrification system protection, design of the
grounding systems, analysis and simulation of

analysis, evaluation, towl oésaillway electrification |
design of the supervisory control an{dzad)Aabegicn

the auxiliary powessipptyand maintenance, and ¢
RG L 3229
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lectric Drive Engineering for '

Selected Topics in E
B B84 -4 0
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eCoi aolexouUuUlanAT UAG 4
study on selected topics in electric drive enginee
analysis of applicable knowledge for new- stlaingy

applications for electric drive engineering rese
development for enterprise, social, community, ar

1S 48134 A T AN Ciiee

Digital System Design
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AxeAECOeel EEEEaAaAxenanlUUODB
ExOURECO6AOO0 A6at i AAUUA
UanauAdO° AE- AUE6G6UeGBEOEA

Sudy of Hardware Descripti¢giangugegrammab
Devices, analysis and design - ofdohwen tdmital s
methodologies, design and simulation of digital
multilevel design, finite state machine design, FPC
system synthesis, and applications for research a
adaalAaAi Uagaaeyeael a° AxeiAd
Microcontroller and Applications

bd B0 a 4 -4 0
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Aoai i AAUOUT 6a° 0O
66aAT EaendalARapdaeauAO
Sudy of microcontroller, analysis of microcontrolle
analysis of instruction set architectures, design of
peripheral devices and system configuratione\aed:
language programming, multiprocessor system d¢
software designs, wireless communication design
andypplications for research and innovation
aflUeail EAepoEOOE

Embeded Systems
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1S 48137

1SARIIBAOG AT T

Sudy of embedded system, analysis of embeddec
architectures, design of the peripherals on chips, |
- time and the embedded Linux operating system,
of embedded system, and appdieatnaridrinnovat

1 SRZH BB AGARTR°

Biomedical Electronics
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O-ealhAi aroeyOi a° AxfiAoda

Sudy of electrical signals in the human body, ana
in cells and electrode properties, design of the
transducers, and computer interfacing, signal prc
electronic monitoring systeaf,doadl/pressure and
measurement, evaluation of electrical safety sy:
evaluation of medical instrumentation, biomedical
a computer, and applications for research and inn
AAUUeEEa&aeaAs UnaeC
Analog Integrated Circuit Design for Biomedical A
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& E E 5od3e0EaEAM AUeEA- 17 a4t aé C
avaaocda Aoai 1T AAUUanUOUy
AoaARga° AocaedyAhRadni °A

aa-60aeCoi aoUEveAO0aARD
Sudy of an analog integrated circuit for biomedica
and design of the transistor circuits for biomedica
the weakversion CMOS circuits for biomedical ap
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the integrated circuit for biomedical applications, ¢
- low power circuits, filter circuits, amplifier circuit
circuits for biomedical applications, evaluation of |
design of the wireless inductive link for bionthe
analysis and design of the wireless communicatic
and circuits for biomedical applications, and applit
innovation

1S 4R139 | N \sRAATEBRNAT (plz | Belaiii I Bal Hobi® 3225
Selected Topics in Electronics Engineering and
Embedded Systems
B B4 4 -4 0

Abaé+AeoyAccaeAoli oeA-
A&DOEOGé@béUﬂéeUAEAUUb
e x A A A
Ue

6UA64a0° Al a- Ad6aAA- U«

00AaaagdoEedéeAsaaCdio
UanAit UAoa éoEAaAa EuaEteu
Sudy on selected topics in electronics enginee
systems of current interest, analysis of applicable
situations, preldenaing or applications for researct
development on electronics engineering and er
enterprise, social, communlty, and country

1S R140 AseiRani elhlas afnaolediGs
Electromagnetic Field and Wave Propagation Ancg
B BOMU: 4 84 -4 0
Aoaé+AeoyAocaeAoUARAaegcé U
yvaal AUUI ° Asefieoail 0 Ao é
edyAaoni °a = i

3309

GE0AAx®iUe00OAaaa
Sudy of wave transmission line, analysis of we
resonator and antenna, analy?ss furfictiyreen Ma

a7



1S 48141

1S 48142

equations, integral equation and creating a soluti
domain method, analysis of geometric diffractiot
sequential difference method, analysis of wave eq
design the reflection, desigiothaméfteansmission
waves system, design the wave propagation

waveguides and resonators, design the cylindric
wave systems, and applications for research and

A\ B e A WA -

Microwave Engineering
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Sudy of numerical techniques in microwave en
microwave component, analysis of phenomena ii
wave frequencies, design the microwave device
microwave component in wireless anchtnm sl edesi
active integrated devices, design the microwave c
for research and innovation
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Optical Communications

A A Ve

:

> 0. O an an M > Q¢
oOcCcmQ: >mo »
° > > O I

> 8 @: a» 1

4

O~
O
Dr<: W
M: St [T 3> @ O I» O
()
DO O DO

@D Q:

W MO M O 2 D

o O ol
o C)

1
Q: O

< OO

< <t O >

= x oax < @
O (@] @ o @ T> >
O: Qo O G 1!
e P
O © — O o

: 83 ot QO (D:
SO0 o
O
C‘ (e Jl®)] O O Q: (@Y%
X )>°j>>>°31 Q:
m: © ar o,

C» O a» o O an
D < <

E 6EO0AA
Sudy of optical communications system, ar
communications characteristics, analysis of op
process and characteristics of fiber optic, analysis
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analysis of light propagation theory, design the
components and optical transmission systems, &
and photonic switching, design the modulation an
the optical fiber netmebemlications for research ar

1ISAAI3A6EaT T AAUUed6aT 6A6éeaonaA

1S 48144

*13 4814

Modern Antenna Design

s AN AL -

WU
.
.

a

a AdKUlBaAq yAaooaUG]
UanauAdO° AE- AUE6GUe EoéA
Sudy of antenna, analysis oprapagateorein antenn
design the adaptive antenna, analysis of steering
phased array antenna, design the finite array, mul
antennas design for wireless communications,
evaluationamfenna measurement techniques, an
research bombvation
AbaegciedayAaeosdci UDOC
Mobile Communications

WIMAX &1 8¢ U g yUCUO-U |
Sudy of mobile communications, elaluation of r
system technologies, analysis of access technc
performance of the handover, design the relay s
generation of mobile network, evaloatimie aomocier
systems such as UMTS 4G LTE 5G HSDPA WiM
applications for research and innovation
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Networking System Analysis

éﬁi@ﬁ&U:ééﬂéb

Acoaé+AeoyAocaeAolUy@Aau
AT EE0 CUAOG 4 4 006 sA&0 @y A AR
FEoOCUYyE@gc¢CT @aaaEA-1Taagae A«
I 0eAl 40@+a Adai oyeée-Udo
AoaAeUAvuaAeocalAoUAd6CEA

UeoOAaaa
Sudy of networking system technology, analys
functionality, design of the antenna, analysis of da
analysis of network layer functionality and routing
transport layer functioratitye strah ccontrol in the n
applications for research and innovation

ISM46y dAaVUaxdaoAocaegcéci 60a0be 3225
Satellite Communications Technology

B B84 -4a0

Aoaé+AeoyAocaeAoUy gAal
eCoi aolUanlUegcieoadoey
O6E6@oa® AocaedyAaoconi°ai
TTAAUUAAUUEgET 664008 EDC
a6 AR@LADPAa AR ° daoUeé-° U
afUOUAoOeaaeEaAEa Aoaii
exoUo00OaAaaaA-0aboey@oa
EUE eEaAaAEaA&x®0E AxfieEa/
EUUanatoOAGaygE@Ead AeiA

Sudy of satellite communications technology,
communications modulation, design the analog
access, analysis of intermodulation and interfere
communications, evaluation of sateditd Syatemsam
of transponders and antenna systems, evaluatic
design the error control coding and satellite r
evaluation of high orbit commercial satellite syste
low orbit nownathe future, analysis of satellite link
and applications foraadaargvation
1S 4BLAT7 | &K oA ‘Hod
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sas s A NN\ LaaA an Sas e
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Selected Topics in Communications Engineering

Networks

Aoaée+AeoyAocaeAoUil oeA-
QbéUﬂéeUAEAUUéEEUUOU |
exO0UA640° Al a- A6aAA- U«
UeoOAaaagoEedéeAaaaaaa

60EAAa EUAEU AeilUany gdé
Sudy on selected topics in communicatsahsi@ogly
networks of current interest, analydeflaggésaln
situations, problesolving or applicati@osnriaunica
engineering technology and networks imeseat
development for enterprlse somal community, ar
|8 AP0] sheisaCEbbded 00 4 :
Digital Engineering and Internet of Everything

3229

BB J:44-4a0

Aoaée+AeoyAocaeAoUA6aUD
OaaAnAaeini U-eayACUA-1 auq
AOo Oéoeda°AaenanlUUDPB UG
Ae6E AocaalUaAAaaaoceosy Bi

6aaREO0CE AsefiAdauUanauAol
Sudy of logical operation, analysis of logic elemer
unit characteristics, design the hardware and soft
system operations, analysis of central processor
programming of machine language and microprc
internet of everything, and apglsestichsafad innova
1ISA2Acalanaeaxeol 1 60aa-0-1y 3309
Discrete Signal Processing
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1S 4203

*13 420/

Sudy of discrete linear systems, analysis anhalgsis
sampling processes and theorensslvind hish@gplac
transform of discrete sigratsfam, pulse transfel
mapping frenplane to plane, and inverse transfor
analysis of stability and minimum phases, desigr
applications for research and innovation

Ao raceYasbl oO(HEe

Digital Signal Processing

e BOAHU: A & 0

Sudy of discrete time signals and systems, ana
signals, probémiving usingansform, discrete Fourie
and fast algorithm for the discrete Fourier transfc
of discrete time signals and systems, design
homomorphic signal processing, power spectruir
solving using discrete Hilbert transform, and appli
innovation

AGEpecal acdedli aRGI0 &

Data and Computer Communications
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1S 405 |

1S 4206

AE- AUéﬁUUyAazTAﬂééézéT
AefiA6alanauAO° AE- AUEO U
Sudy of data communications, analysis of netwo
evaluation of network architectures, analysis ¢
characteristics of transmission media, modulation,
detection and correctiotq- pamt protocols at netv
problemsolving, design of the delay models, des
access communications, data flow control, evidt
computer communications protocols, design of th
data networkgnd#she hardware and software in d
communications networks, application of data

appllcatlons for research and innovation

% “éﬁépaﬁasgﬁazﬂaa” WA

Selected Topics in Computer and Netwok Engine

BABRORJ:84 -4 06
Aoaé+AeoyAocaeAoUil oeA-
UﬂééUAEAUUéEEUUoU Ao a
exo0UA6aO0° Ai a- A6aAA- Uc
UeoOAaaagoEedéeAaaaldi a
e&ERa EUAEU AsxifilUany deé

Sudy on selected topics in computer and network
interest, analysis of applicable knowledge for the
- solving or applications for research and innovati
computand network engineering for enterprise, ¢
country
exoUoOadaAaaaAocalanaeaYe
Cloud Computing Architecture

A6 aé-= AeoonéééAOUAééUe
edoyAaoni cUaaloaAaefAGAE
A6ai i1 AADUaAaAUUUaoUOo0eAU
AéééyEzészTéC) AoaEoC(C
EoUedoEo0AaAAaeiUeo0OAaaa

Sudy of cloud computing and storage services, at
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*13 420,

*13 AP0¢

1S 4209

resource and policy management, analysis o
configuration, design the scaling and automation,
reliability, management software containers, and :
and innovation

eaeial 1 alhes

Software Engineering

éﬁiﬁiﬁ&U:é a-ao
Abaé+~AéeoyAvécaeAoUy U- o6i
edyAaoni cyAagéci Eaegi Aai
I1Ta0°Aea° Ab6a@lei U1 ac
AobaedoyAaoni AUUECO &1 E
ede ADEFAGD° Aea° Aoait .

OC6yUBUAGA AsxfiAoalUanau
Sudy of goals and practices of software engineerit
paradigms for specified data, design the sof
implementation of software, new paradigms pro
model checking, executable desigmsreesvgitukomrs
the automation test generation and execution,
research and innovation
ex6U000aAaaaliad°Aear
Software Architecture
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Aa0AUUAAGEA2AT 1O&6i Aaaa
Sudy of software architecture, design the softwar
of layered pattern,sgimet pattern, msistex pattern, |
pattern, peter peer pattern, madel controller pattel
interpreter pattern, analysis of real case studies f
sectors, and applications for research and innova
AbaUanaeaeYeéaaaxUneuEA
High Performance Computing and Cloud Comput
BB 2 8 - a 6
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Aoaé+AeoyAocaeAoUA6aUa4
yvac AocoaalUaAAaaAUUAUoOU

AYU@ocAeoaenyi 0a0 Aoatl
0E Ao6aAA-UolTi 6AcayAoa

A afi A 6AH)AABRIGAD® 6 E 0 & A sefi Ué
Sudy of high performance computing and C|OU(
programming, program design, partitioning, mapy
the high performance computing software, alte
paradigms, clmuaguting, and applications for reseal

1SRRIy AaUaaxeaoUaCi AyEU 3225
Blockchain Technology
BB 2 8 - a6
Aoaé+AeoyAocaeAoUA6ay A
EéUE@@@@-UOTucﬂZGeaEU°A
Eo0OA6aAaeiU-1T EA0UAe6AaU=
yaoaa eoll oi oEEas6an Ae

~

afyUoaUA-T UOEAOUAT EUaC
Sudy of cryptography, cryptocurrencies, bitco
consensus protocol, psobiieg of proof of work, pre
managing and protecting digital assets, network a
contracts, privacy on the blockchains, scaling b
aspects and regulatlon and appllcatlons for resec

*1S AR11 3225

HaQ00Eeo6éeeAaaalia
60EAAa EUuaEU AailUany@é
Sudy on selected topics in software engineering
current interest, analysis of applicable knowledge
problersolving or applications for research and inn
on software engineering and applications for
commuratyyd country
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Artificial Intelligence and Machine Learning

I BOU: 53 4 -4 6

Aoaé+AesyAocaeAoUUoTToO
yvaoauUaua- ADUaosyYu-eéi UAef
AUUyéaaaAééaeoE AoaAA-U
AxeffAoalUanauAO° AE- AUEG6 U

Sudy of artificial intelligence and machine Eawirigy
supervised and unsupervised learnsodangrobldos
and reinforcement learningsgviafideasing artificial,
neural networks and deep learning, and applicat

innovation

1S D13 A Eoeesai Aot o CiDE 25
Digital Image Processing and Computer Vision
B BN 8 4 -4 0
Aoaé+AeoyAocaeAoUAs6aUa
anUUUC6yA-06a6R auaUAUOU,
UaoUUauEAUOAORAT EAOR /
col T o0aoR Aoaxi Oai oeéc
ao6Radadht aRdeaY9DAe6aaoR
A6aAA-UoT160-¢eaydAUBARL

Sudy of digital image processing and computer Vit

image acquisition, digital image files format, ime
enhancement, image clustering, and segmenta

image decoding, image compressionpncomya
interpretation, pattern recognition and face -recbgr

using linear; hoear, and stochastic techniques, an
research and innovation

1SaR14y AalUaaxeadoAocaan- EC6auaUA 3225

Pattern Recognition Technology

N ARSI 1T v A A s
A B34 -4a0

Aoaé+AeoyAocaeAoUydAhAau
yUace OoeUT AUanyag@AUUYy
A+CUtT au-AoUUasU@ AoaUlUa
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A-1Ta0ae A6ai i1 AAUUiT 64a° OA
UandauAO° AE- AUEOUEGEOAA

Sudy of pattern recognition technology; analysis

Bayes decision theory, linearlinedr radassifiers; ci
dependent classification; evaluation of feature se
clustering; hardware and software designs for p

their applications for research and innovation

18ap1'y gAaUaaxedaoA-1 acaeAU0OAT T 3309
Big Data and Cloud Computing Technology

B B84 -a0

Abaé+AéoyAocaeAoUygAau
AoaeoyAaoni °A-1auaeAUo60
A-1Ta0aeAUUAaRAEOA aay Oeaf
Ael-ayaceousaon Ao acE oo
A-Uil 6AeiVanaeaYaeA-1au0aea

AUE6UeoEOAAxeiAUe00OAAaA

Sudy of big data and cloud computing teahablsigy

data statistics, big data databases, pistédasied, (
Reduce programming model, public cloud service:
cleaning, exploratory and big data computing, dat:
applications for research and innovation

|8 416 Aseihan & age 3225
Data Analytics
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A-14au
Axei AoaUanfa AO AE AUEO U
Sudy of data analytiah;vietadecisioaking, data preg
data cleaning, data organization and calculatic
presentation of data findings, data analysis with
applications for research and innovation
“1SAP1TA6GAEOOAGAA-T auaeAUOOAT T 3225
Big Data Management with Machine Learning
é‘dﬁfﬁ-&]:é a-ado
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Aoaé+AedoyAocaddayadapa
yi1Tacaaseée° A6ai i AAUUANR
AT EyAagéi E AoayA- 6AEAU
AxzfiAdalUanaeaeYxeaddéeoUaaa
AoalUanauAOadA&E- AUEOGUGGBE

Sudy of big data management, machine learni
machine learning systems design, production ma
image understanding; analysis of sequence mod
natural language processing, transforomeisyseons:
thelr appllcatlons for research and innovation

1S 4218 2%

3229
Selected Topics in Machine Learning Engineerinc

. AXNO OA Ve
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> a»
d

AbaAA-UolT161i asi A6alUana
Adbayaoauvau- Al EyRAa®KED EA:
Sudy on selected topics in machine learniogrrel
interest; analysis of applicable knowledge for the
- solving or applications for research and innov
machine learning engineering for enterprise, sc
country

1S 4219 3229

Instrumentation for Automatic Control System
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Sudy of instrumentation for automatic control
measurement metrology; evaluation of sensor anc
analysis of physical environment sensors; desi
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system, cloud system, recording, monitoring, and
internet network, internet of everything; compu
analysis, reporting system, measurerisTa, netifiaa
instrument calibrations, and their applications for |

1S 4220 eBefsal BElD 3225

Robotics Engineering

B B84 -a0

Aoaé+AesdsyAocaeAolUedeécel
edoyAaoni ° AocayAaesgéci Ui
edyvAaoni cAcayAaesgci UBOC
ioa° OAea° Aaeinl i ad° Aeac°ék
s Coi aoUiu-U&aUO0° AO6GAAE.
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Sudy of robotics engineering, robotics technoloc
movement analysis, position and direction contrc
analysis, robotics hardware, and software
communications design, robotic applicaipicsitian:
research and innovation

EEAOE BEUCA e RUAGY-N T GBLAGD 3225
Robotlc Applications for Automation Process

1S AP21

UO° AoaedyAha
AeiAbalanauAO° AE- AUEG U
Study and practice of robotic applications for autor
vision robotics operation, simulation software; inc
robotics design, programming, installation, and
improvement in the automsdioanprdbeir applice
research and innovation

1S AP22 | O e AAFEBeAAl BEUCPedr ReURaT GRLBGD 3225
Selected Topics in Robotics Engineering and
Automation Control Systems
bd B4 4 -4 0
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Aoaé+-AéeoyAocaeAoUi oeA-
T o0avaolddo@ocU-066UAEAUU
exo0UAO6&aOd° Al a-A6aAA- Uo]
UeoOAaaagoEedséeAaaai al

UanAi UA6a eoEAa EwUaEtU
Sudy on selected topics of current interest in rok
automation control systems; analysis of applicable
situations; preldeiaing or applications for researct
development on robotics engineering and autome
enterprise, social, community, and country

1S 4223 YA medihadioll iz BERBAGEAECR 3306

Electric and Electronics Technology for Agricultur

B BOMU: 4 84 -4 0
Abaé+AeoyAocaeAoUy @dAal
e6yAaoni caobaeogdaoAil EA
TTAAUU&AAUUYIT CUyI1 1 4a° 0Oa
Aeeh UaairalbleiYaed - 0y Bo ¢ Ad a
A6at i1 AADUanUOUE0OOAG6AaA-T
TTAAUUYy dAaUaxdaoyAéeOaA
UeoOAaaa

Sudy of electric and electronics technology for ag

analysis of measurement metrology, sensor, and

design of agricultural environment sensors, proce:

electric power system for agriculture, recording

design of the cloud system dath reanageroatrol; ¢

the precision agriculture technology; and their af

and innovation
1Sa24AoalanaunAO° AE- aaalAalAi U 3229

Applications of Microcontroller for Agriculture

HUBGH0: 2 8 - 4 0
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Study and practice of the applications of microco
programming and implementing of computer
agricultyyedblems; design of the agricultural datab
technolabgir applications for agriculture, research

1ISHp25y dAalVUaxadaoaaa- 6AUAanUeU

1S 4226

Electrical Technology in Agricultural Processing

AN OA Ve
~n

/
A)
/

O
Q: &; J O << QO Q:
d

Yot O Cr ™ = T D D
3

. >I Qn Qi >> =<\ >)

L™
-

— O\>°

x O
QW

ns ol \ hY

o O Ot O
oo~ O

O o an o O O

o< O >0
gy OB

> > > D > >
C O = = a: O -l- C
P O > > O D Q¢
: O/ Oy i i Dt o D

oy O A»

AxeiA6aUanauAO° AE- AUEGU
Sudy of electrical technology in agricultural prc
agricultural products of Thailand, seasonal produc
preservation, processing,- aadtledlder agricultural
desigyf electrical technology for upstream agricultt
husbandry; design of the technology for manac
fertilizemd soil for precision agriculture; design
technologyafomal sex change and seed improve
electricahteddodyr the agriculture mainstream, foc
processing, and exulastgm;of the electric tecl
downstream; and their appésatocis &md innovatior
eoelOuéededa°AxreieoeOuUda
Materials Science and Nanomaterials
é‘dﬁfﬁ-&]:é a-ado
UgUCo6yAvécaeAoUeoeQuéode
UAR&A-T EAUYa+AAT EAT EAA(
UDanyaoeoeOuUoalU Aa:iAoda
Introduction to materials science; atomic arrar
structure; imperfections in crystal solids; types of
classification of nanomaterials; and applications ¢
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Selected TOpICS inglligence Engineering
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Sudy on selected toplcs of current intendsliiger
engineering; analysis of applicable knowledge fi
problemsolving or applications iofediyence engine
researeimd innovation development for enterprise
and country
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Research and Development in Electrical
and Computer Engineering Education
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Sudy of principles and research methodolagympLe
engineering education; including choosingnalyzeg
problem and formulating hypotheses, data cialte
analysis, experiment result validation, and des&an
proposal and report writing, research ethics, an
electrical and computer engineering education

S 48302 Axi T ANETUAGS UsbAscazadledil aR80 28460 3225

Instructional System Design in Electrical
and Computer Engineering Education

N P o T o M} s v A A e
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é6+Aéo AocaesyAhAaoni °cAeéeoa
RoOUb6YeeoRU° AbdayaoalUa
TTAAUUA2AROOUOGAT e~ EAG ¢
Aedcaaun- goAénAsedn AuOUa4:é
yaoauau- AéaUé”AOUAUOé
AUAcaedEoOaA=iUeoOAsaaa

Sudy of instructional system design in electr
engineering education; stakeholder analysis; des
learning outcomes; design and development of
desigand development of learning technological re
skill, amdtitude developmental instructions, design
learningneasurement and evaluation; educatior
currlculenaluatlon and thelr appllcatlons for resec

Innovation and Technology Education in Electrica
and Computer Engineering

I B UJ: 3 a-4a06

Abaé+~AeéeodoANEAaRId QU orGsAadi A
é+Aéd6 AOAAE-EOUYyAagi A-
yO@AaUaesedaoesoaeUy @é Aaei a
2 5

a

6y eCA@ai UsAée°> Ao6aii Al
UeoOAaaaAeiy glNAdaa s We a
Study of trends, impacts, development of educ:
technology, social network and software utilizatior
and computer network management, electronic n
educational desigppkcations of innovation and mo
for mstructlon

% B

Selected Topics in Electrical and Computer Engin

B B84 -4a0
Aoaé+AeoyAocaeAoUil oeA-
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