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THANANEAT 2543 00211 00257

Yowdngnas

Awing HANGATIMINSSUAIANTULNA da1vivrisanssulni
AN Bachelor of Engineering Program in Electrical Engineering

1.2 YUy uazav1ivn

Foudu Anssumansiudia Gennssulia)
otlo 2m.u. (mnssuladn)
Rl Bachelor of Engineering (Electrical Engineering)
ot B.Eng. (Electrical Engineering)
1.3 3en

1) wruddy3emnssa iy sanms

Field of Integrative Electrical Engineering
2) WU A AR AL TEUUNE 41U

Field of Electric Power and Energy Systems
3) wrudyiemnssulnideasuazivaluladfdva

Field of Communications Engineering and Digital Technology
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Jrnamsdeduvesuus wagdvilunguivianzidendeiedluauianisiiney
wioaniafnw wazmevinlasesnuuavalaudmnssuliin Sedauadunmsysannis
AiuainuemunadninsSeuiseAunangnsynde
delhidonuasinuznswmiueudasnisuesmannusssuuasiualdunelulas
adltlul uagmavauesianussisvesiidnlddudevomdngns Wilnsde
sedvilvaluasivunfuseindiiuidanlundngasiesSo iwu Infifeades
Flggrusshvg uunlduuasiienisainndmnssulait nsussyndiszuuiled
prmUasndglunisufiiandumsdnin wadld@nnsdmunldfinsmumuuiudse
emsiwiuluvdngmstainduivdsduuasivudon uenaind dmadn
swividentvy wu Jveusuituindoussludd duszuudalusimluamulndi

o

nge NseenuUURAzUIENAsEUUdaRsey LTudu
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2.3.11 ansnuanen L donlseinnUssasAvamangasuaziaansnsissuissdundngns

InqUszasAvaIangns (PEO)

nagwsnnSuuiudnszaunangas (PLO)

4 5 6 T 8 9 10 11 12
PEO1: iWemdnUmsananuisausznauivdnluaisaudainssulwimsaavfitisates # for » y
Ieeghafivssdniaw waniivlaluivAwauusunvetasinsuasgnainngsy
PEO2: erdnTudinifinuanansnlunisiBeudiaziaunueseganeiiiog ieUiud 2 7 |
iusoaumainmamaluladuaznisdsusdaasdinuuaziasugialan
PEO3: iandnUmdiafidaiuluasserussndvidniming finusssy 9385553 uazay R,
SuRnwpURadny Fanday wazAuUanniua1s T
PEOY: wandnTudinfianursaviauswiudduldednaiivszdniam dearsluuium
Fuawlaotranunzau kAL UNUIMATIEE M aNTUTISTAN AU URAYaY v v v v v

TVOIAY
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3. IuIUNUILNA 1ATIETIVANEAT 51879 A195UNETIEAYT UaTUHUNITANED

3.1 I1UIUNUWANTAARDANANENAT Taifaandn 139 wiqefin

3.2 Inseaiandngns

1. wnedrdneialy luitdernidn 24 wiwhin
fAndouduseivlunineivdnwialuasuie 3 dw Kl
1.1 swdvdneiluitmunnudnuaedae un. 8 vihefin
1.2 s Ufiwmunaussougste 3 du laitlornin 5 nuhefe
- funIsABATSHATANS AU
- fnunTEEi
- inunsdugUsenaunis
1.3 sdu@nwialuiiiaunanssousmafissy  Taileundt 11 wiasfn
Mlunadwsnisnivuisedundngns Tavly
Suudeadouldinsuanssougsia 5 a1
- AUNIN®ENSAR
- ATUNITIANTITAULDS
- frupnudunaidias
- fUNTSTEUIREDATIN
- PUN TRIUSTY
2. BUINITUANIY laidonndn 109 wuawefin
2.1 Aunu 79 wehn
2.2 A naniz UsAY 12-21 wuEhs
2.2.1 wuinimnssulaiysannis 12 yureis
2.2.2 uuR A A S e sTUUNE s 21 wefn
2.2.3 wudvnimnisulwindeansuasimeluladfdva 19 wuawnn
2.3 Awanigiden laitiounan 9-18 wuaefina
2.3.1 wyusivniemnssdlwiysannis lutleenin 18 wuaefn
2.3.2 Wauu Wi i asla sEUUNa 99 litpenin 9 wuwhn
2.3.3 wudieimnssulnirdearsuazimaluladfdve lusfoanin 11 wuwin
3. UIRITILRNLES litfoendn 6 wiqefin

= G



3.3 5797990

1.

2.

wuRATIANwIN 21U lsiaundn 24 wiawin

8
=1

DEndnsSuusedulumnedndnwialuasuie 3 @ fd
1.1 edndnewihluiifuuiandnuuedan un. 8 wiin
01999111 LERTFNENSAS PR UMLK WAL 2(2-0-4)
(Kasetsart Creating Knowledge of the Land)
FunwEsUsema 1 A 6(--)
1.2 3mAnwi iR uanssaugie 3 F1y ludasnin 5 wuefin
- FUNITADATHAZATSALTA
- AuAMITH
- srunsdugusenaunis
1.3 s103unfnwwhlufifaunans sougsudisey iy lidpendt 11 wiiefn
waansNsieuseRunangns laglddnlusosdeuly
ASUANTSOUSTS 5 A
- AUYINYENISAR
- AIUNITIANITAULDS
- pupudunaies

- fumsiieuinanniin

- AU IS TN
YUINIYILANE lsiosndn 109 wuqefin
2.1 AN 79 A
01204111 ABNN MBI LALNSIU TIN5 3(2-3-6)

(Computers and Programming)

01205191*  winlduuazfianiedemnssuliia 1(1-0-2)
(Trends and Directions in Electrical Engineering)

01205211  NITBATIEHIDTINA | 3(3-0-6)
(Electric Circuit Analysis 1)

01205212**  Ruadadududwiviransini 3(3-0-6)

(Linear Algebra for Electrical Engineers)

* Yo Um vl

* Jgruiuuse
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01205213

01205215

01205216

01205218

01205219

01205231%*

01205241

01205242

01205251**

01205312

01205313%*

01205316*

01205317*

01205491**

* o Un vy

= JyUiulse

Uoimsimnssuluiiuazdidnvsedng
(Electronics and Electrical Engineering Laboratory)
msrulUsunsumanRumesdmiuiamnsiadi
(Computer Programming for Electrical Engineers)
GHTRINIIGEE AT

(Signals and Systems)
i3aedlothuaznsTanasind

(Electrical Measurements and Instruments)
muziludazadpdmsuianslaih
(Probability and Statistics for Electrical Engineers)
walulagnisdeansadylvs

(Modern Communication Technology)
NMSODNLULIATATNAUEEATING

(Digital Circuits and Logic Design)
AsLarsEUUBLENNSailng |

(Electronic Circuits and Systems 1)
nsuUaIRuNEssUnalwi |

(Electromechanical Energy Conversion 1)
SEUURIUALLTSLEL

(Linear Control Systems)
PAuLaraILLLmAN WA

(Electromagnetic Fields and Waves)
nsufjiRduauUasndendmnssulni
(Electrical Engineering Safety Practice)
nsUsrynaldussuuilwhdmsuimnssului
(Embedded System Applications for Electrical
Engineering)

lassuuavalnuidemnssulnd |

(Electrical Engineering Capstone Project 1)

-92 -

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

1(0-3-2)

2(1-2-4)

1(0-3-2)



01205499**

01208111

01208221

01213211

01403114

01403117

01417161

01417162

01417263

01417264

01420111

01420112

01420113

01420114

** Juuiuuse

lassnuupualaudmnssulwdi i

(Electrical Engineering Capstone Project 1)
NS g ULUUIPINTTY

(Engineering Drawing)

NaAIERTIMINTTY |

(Engineering Mechanics )
Tanmansdmsvimng

(Materials Science for Engineers)
UftRmsvanyataiivialy

(Laboratory in Fundamentals of General Chemistry)
wnyaLAsTvly

(Fundamental of General Chemistry)
wragaad mIvImnssy |

(Calculus for Engineering 1)
wraaaagmIvimngsy I

(Calculus for Engineering I1)
uAaRaad1niuImng sy i

(Calculus for Engineering IlI)
aunsideyRusdmivimnysy

(Differential Equations for Engineering)

(General Physics 1)
Handvialu I

(General Physics II)
UfURnsiaEng |
(Laboratory in Physics 1)
U URNSAENS Il

(Laboratory in Physics I1)

-02 -

3(0-9-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)



2.2 AP NaNIZUIAY 12-21 wiawAn

T AonN S sURUUIT IAWYUITINRLE REWVUSTTAE7970 3 s

saselud

2.2.1 wyusdrdenssuluihysanns 12 waefin

01205318*  Teyauazsrvudniurdmivimnssuluiysannis 2(2-0-4)
(Data and Intelligent Systems for Integrative
Electrical Engineering)

01205332  Buwesidnussassndsdmiviansind 3(3-0-6)
(Internet of Things for Electrical Engineering)

01205333  NMSYININITTEUUNIEAIN-lELuDs 3(2-3-4)
(Cyber-Physical System Integration)

01205397*  dununnseenuuuimnssuluiiysuinis 1

(Integrative Electrical Engineering Design Seminar)

01205423*  n1seanuuuvAlladyssynidwiunisdanlulanade  3(3-0-6)
(Applied Technology Design for Real-World
Implementation)

2.2.2 uuI T IAANIAA S uazsEUUNA Y 21 wiawhin

01205315%  nsiSuuiveaedasdmiuimnsludi 2(2-0-4)
(Machine Learning for Electrical Engineers)

01205351**  n1suUasduwassunalwin I 3(3-0-6)
(Electromechanical Energy Conversion II)

01205352  Asamsigvissuulwdaangs | 3(3-0-6)
(Electric Power System Analysis 1)

01205353  n1stesduszuulniinas 3(3-0-6)
(Power System Protection)

01205354  n1seonwuuszuUnHilueIATs 3(3-0-6)
(Electrical System Design in Buildings)

01205359  Biannseflndrinas 3(3-0-6)
(Power Electronics)

01205361*  sgUUfnAUNSas 2(2-0-4)

(Energy Storage Systems)

* Jo e lug

= JuuUsulse
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01205384  UjuRnisnmsuUasdundseunaluiy 1(0-3-2)
(Electromechanical Energy Conversion Laboratory)

01205487  UfURn1snsiesesissuulnfiamg 1(0-3-2)
(Electric Power System Analysis Laboratory)

2.2.3 uwrusirnisnsaulwihdeasuaznaluladnina 19 #uqefin

01205315  nsifuuivesiaiesdmsudmnsindi 2(2-0-4)
(Machine Learning for Electrical Engineers)

01205321%*  wdnnisdoans 3(3-0-6)
(Principles of Communications)

01205322**  Amnssululesiog 3(3-0-6)
(Microwave Engineering)

01205326  nisdeanstoyauazLAole 3(3-0-6)
(Data Communications and Networks)

01205327**  nrsdeansliany 3(3-0-6)
(Wireless Communications)

01205328  msAoansidulediuas 3(3-0-6)
(Optical Fiber Communications)

01205381  Ufvinsaninenssunazgunsaideans 1(0-3-2)
(Communication Architecture and Devices
Laboratory)

01205382  UfURMsszuuLaziATaT oS 1(0-3-2)
(Communication Systems and Networks Laboratory)

* JynUnlng

** JUTuUse

95



2.3 Jganiziaen lsidounin 9-18 wusefin

TdanSsunuiyudisnen sail

2.3.1 ususdrndaanssulniysnms lLiitioendn 18 wiefia
dwsuianiilaigsaulasinisaniadne
01205399  A15HAIY 1
(Internship)

wazliidonsourinsiedvanizidonvawuus onlutesnin
17 wigne

d1usuilaaiY1523lATIN15aUN AN

01205490  awAaAnw) 6
(Co-operative Education)
wazlidonSeuainsvivianzidonvoueus dnludesnin
12 videfin
Tnosedvamzidenvoaus J8wogsslud
01204162 wloUssynAdmiunuinIng sy 3(3-0-6)
(Applied Al for Engineering)
01205214  UftRntsiasesdnanalriiuazeuufoinidinii 1(0-3-2)
(Electrical Machines Laboeratory and Electrical
Practices)
01205311  lulpslwsiwaiaes 3(2-3-6)
(Microprocessor)
01205321%*  #dnN15A0aNS 3(3-0-6)
(Principles of Communications)
01205322**  Fennssululasian 3(3-0-6)
(Microwave Engineering)
01205323 nsUsyanadyIumYa 3(3-0-6)
(Digital Signal Processing)
01205324%  misAeanshavanunTousumelulad 3(2-1-6)
(Digital Communications with Quantum
Technology)
01205325 (30T uReansuaranyds 3(3-0-6)

(Communication Network and Transmission Lines)

** JUSUUse

i



01205326%*

01205327%*

01205328

QT205329**

01205331

01205334

01205335

01205341

01205342

01205343

01205345

01205346

01205347

01205348

01205349

** JuUiuse

ﬂﬁiﬁiaaniﬁagaLLazLﬂ%'aﬂjwu

(Data Communications and Networks)
nsdeasiiany

(Wireless Communications)
msfeanaiduluyiuas

(Optical Fiber Communications)
FINTTUAILDINA

(Antenna Engineering)
miﬂixmaé’cymmﬁﬁﬁaaﬂy’uﬁauasizwé’%a%w
(Advanced Digital Signal Processing and Intelligent
Systems)
Tnssadrsiuguuagnisiiunuausdoya
Data Center Infrastructure and Operations
nseanuuusEuUladfidmivaudveya

ICT Systems Design for Data Centers
199sharsruuBlanseling I

(Electronic Circuits and Systems 1)
Adnnsefndaniuzveuds

(Solid-State Electronics)
FYUUNITTINUUIALAGYHN

(VLS| Systems)
nTERNLULNATINDUIAENUWAlLlaBTuDE
(Design of Analog CMOS Integrated Circuits)
NISODNULUUTSUURIN

(Embedded System Design)
wlunelulafuazuludidnnsodnd e
(Introduction to Nanotechnology and
Nanoelctronics)

Tamyadenssulni

(Electrical Engineering Materials)
Inenmansgaumandusuisansinia

(Thermal Sciences for Electrical Engineers)

oy

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205351**

01205352

01205353

01205354

01205355

01205356

01205357**

01205358

01205359

01205361%*

01205362

01205363

01205371**

01205372

01205373

* JouTuuse

nsuUasrundssunalwi |
(Electromechanical Energy Conversion 1)
Meeseszuulnnmge |

(Electric Power System Analysis I)
mstasiuszuulwniings

(Power System Protection)
nsoanuuuszuUlnAluenms

(Electrical System Design in Buildings)
159dnsInfinias

(Electric Power Plants)

Amnssulniusege

(High-Voltage Engineering)
msduipdoudae i

(Electric Drives)

L GEER TN

(Renewable Energy)

Bianmsodndrind

(Power Electronics)

sEUUANAUNESIY

(Energy Storage Systems)

gIUUA LN

(Electric Vehicles)
nslduedsulasiumasluemdmnssalni
(Applications of Power Converters in Electrical
Engineering)
MsusnsEUIUMsSUaLRLUSE LI

(Process Sensors and Transducers)
SEUURIUANARYIA

(Digital Control Systems)

SEUUMIUANH ST

(Embedded Control Systems)

- 98-

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205374**

01205375

01205377**

01205378*

01205381

01205382**

01205383**

01205384

01205386

01205388

01205389

01205395

01205396

01205411

* Jynlvy

** vy

MIINTLUUBRLIRRALN1TAIUANTRAAIMNSTY
(Industrial Automation and Control)
Wnhedosdnsluinginsjueus

(Machine Vision in Robotics)
szuuduinsvususuarlynyiuseivg

(Robot Operating System and Artificial Intelligence)
grEuRTULAS oUSE LR

(Autonomous Vehicles)
UjtRnmsaninenssuuargunsafeas
(Communication Architecture and Devices
Laboratory)

UfTRnnsszuunagiaToviedoans

(Communication Systems and Networks Laboratory)
UHURNsUssuRadyy mdiia

(Digital Signal Processing Laboratory)

U iRnsnsuuasiundasunalwiy
(Electromechanical Energy Conversion Laboratory)
UdRmsBiannseling

(Electronics Engineering Laboratory)
UtRmsmseursuaziAsasiia’n

(Control and Measurement Laboratory)

U URNsNsmeseuudnluduaznisamunuds
DAFINNTTH

(Industrial Automation and Control Laboratory)
nsAnwludrsdseing

(Study Abroad)

a3AmuFIINNSAnElusinesUssve

(Body of Knowledge from Overseas Studies)
MFIATIERTouNn1eImnssulnd

(Complex Analysis in Electrical Engineering)

-9g =

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1{0-3-2)

1(0-3-2)

1(0-3-2)

1(0-3-2)

1(0-3-2)

1(0-3-2)



01205412%*

01205414%*

01205415

01205416

01205417

01205421

01205422*

01205432

01205433

01205435

01205437

01205439**

01205441

01205443

* FeuUnlvid

** JuUiuUse

Tulewusin
(Biometrics)
UUAN13NTUTELIBA MUEENITUDUAUY B

ADUNILFDS

(Image Processing and Computer Vision Laboratory)

msUsegnaldnsimseidygindunsdu

(Applications of Signal Processing in Finance)

sruvvienwulazanaliufdnead niuimnssulng

(Blockchain Systems and Cryptocurrentcy in
Electrical Engineering)

A duidvosgsindmiuiemnssulwily
(Electrical Engineering Entrepreneurship)
mMIAeaITLaUAINENTS

(Broadband Communications)
nsBouiveuriadmiunisdeansiiany
(Machine Learning for Wireless Communications)
N1598NLUVATANNDINYUUULNETY
(Passive Radio Frequency Circuit Design)
nsiinsaUszand

(Applied Coding)

mMsdeansamifies

(Satellite Communications)
A150ENKULIRSA LB INgLUULEATN

(Active Radio Frequency Circuit Design)
nsdeureseninurdatsuarenuUaondoleas
(Internetworking and Cyber Security)
N159NLUVITTaUNY

(Feedback Circuit Design)
wielulagudanssuvnslalasdidnnsednd

(Microelectronics Fabrication Technology)
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3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205444%*

01205445%*

- 01205446

01205451

01205452

01205453%

01205461

01205462

01205463

01205464

01205465

01205466

01205471

01205472

* g Tnluy

** U Tulse

Amnssuiaeed

(Laser Engineering)
e‘w’a%’uiaWiﬁaﬁqﬁwuLaxﬂ'iiL*Tj'amiaﬁ’fgzmm
(Semiconductor Sensors and Interfacing)
BdnnsedndTimsunngd

(Biomedical Electronics)
NIYTNBUALNITINNITHANY

(Energy Conservation and management)
lgasdulniwmesd miusruunan nfindsnu
e ing

(Solar Inverters for PV Power Systems)
sruusaludlussuulnsnmds

(Power System Automation)
nTiATIzAsruU A& Il

(Electric Power System Analysis II)
grsueiinlusyuulndinmas

(Harmonic in Power Systems)

Audatioliuasnisungednwssuuimdglnga

(Reliability and Maintenance of Power Distribution

Systems)
FTUUNISHAAARILUUNTED 1851
(Distributed Electric Generation System)
AMINTIUANTADIAIN

(Ilumination Engineering)

seuulniuazssuudyaadusians

(Electrical Systems and Signal Systems in Building)

STUUTUBUALUBISL
(Introduction to Robotic Systems)
nsPIvALNaInUawY

(Introduction to Dynamic Control)
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205473**  MISAIVANNTEUIUNIT 3(3-0-6)
(Process Control)

01205476  lasevieUseavifieuuasnIsnmaninguiA3olds 3(3-0-6)
Uszgnsl
(Applied Artificial Neural Networks and Fuzzy Logic)

01205477** ﬂﬂiﬂivﬂluﬂéaﬁﬁhiﬂauaxﬂﬁquuﬂﬂsﬁaaﬂauﬁ?Lmaﬁ 3(3-0-6)
(Computer Control of Machines and Processes)

01205478*  szuUNS¥UTMAUYDILY BLasiusUA 3(3-0-6)
(Human-Robot Collaboration System)

01205481**  A5UTEIIRANINAIYIR . 3(3-0-6)
(Digital Image Processing)

01205482*  UjTRn1smsiSoudvoseiosdmivimnsinih 1(0-3-2)
(Machine Learning Laboratory for Electrical
Engineers)

01205484  msiRuivesmeNiunetdmiunsUssyndldeu 3(3-0-6)
AIUAIN
(Machine Learning for Image Applications)

01205485**  MITUATILANINLALNIT3T 3(3-0-6)
(Image Analysis and Recognition)

01205486 UM sImnssulniusegs 1(0-3-2)
(High-Voltage Engineering Laboratory)

01205487  UfURMsmstieszvssuulnfiamge 1(0-3-2)
(Electric Power System Analysis Laboratory)

01205489  wannsiuuiledinuaznisUssend 3(3-0-6)
(Principles of Deep Learning and Applications)

01205492  Fasamiznimnssalniirdsuas ssuundesu 3(3-0-6)
(Selected Topics in Power Engineering and Energy
Systems)

01205493 ﬁ:aaLaw73‘w'lﬁmﬂ‘simwummmawjuauﬁ 3(3-0-6)
(Selected Topics in Control system and Robotic

Engineering)

* AU

** JyUulse
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01205494  Fouanizmimnssulnindoasuaswelulaiddva  3(3-0-6)
(Selected Topics in Communications Engineering
and Digital Technology)

01205495 Gesawemadmnssudidnnsefind 3(3-0-6)
(Selected Topics in Electronics Engineering)

01205496*  \Souawizvniedmnssulnii 3(3-0-6)

(Selected Topics in Electrical Engineering)

01205497 GHE 1
(Seminar)
01205498  dgywiiie 1-3

(Special Problems)

2.3.2 kAU INHIAIAILAETZUUNA 99T laidaendn 9 wiqefn
dmsuiaailuid1saulasenisaviafing
01205399 MSRNGIY 1

(Internship)
warl A ADNISEUIING LIV AN LA DNVDIYUI DNLUUDENTN
8 wu2efe

avsuilaning1siulasenrsaviafine

01205490  @wfiafn® 6
(Co-operative Education)
wagldoniduuainswivianeionasaaus Snludesnin
3 wuehn
Tngsedrnanedenvouaus Sfwhogweslud
01204162 ieladssgnddmiuauiamngss 3(3-0-6)

(Applied Al for Engineering)

01205214  UftAnisieTesdnsnalniuazamuufoinislngi 1(0-3-2)
(Electrical Machines Laboratory and Electrical
Practices)

01205311  lulpslwswaies 3(2-3-6)

(Microprocessor)

* FoUn vy

** JuUiuuse
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QIZ05321%*

01205322%*

01205323

01205324**

(1205325

01205326%*

01205327**

01205328

01205329**

01205331%*

01205332

01205333*

01205334

01205335

* Fo Ul

* JauTuse

wdnnsdoans

(Principles of Communications)
Franssulalasian

(Microwave Engineering)
nsUsEanadynuAIva

(Digital Signal Processing)
nsdeansidatumeusuimalulad

(Digital Communications with Quantum
Technology)

wiothedeansuazansds

(Communication Network and Transmission Lines)
m'iﬁ"aﬂ’l?ﬁagamﬁmﬂ%a‘dw

(Data Communications and Networks)
Ansdoansi¥any

(Wireless Communications)

nsdeansddleuas

(Optical Fiber Communications)
FINTIUABDINA

(Antenna Engineering)
ﬂﬂiﬂszmaﬁﬁgﬁmmﬁﬁﬁa‘fwgaLLasinﬁﬂﬁa:
(Advanced Digital Signal Processing and Intelligent
Systems)

Bumeiiinueassndsdmsudmnsind

(Internet of Things for Electrical Engineering)
NNSYSUINSTIEUUNEAN-lauas

(Cyber-Physical System Integration)
Tnssairefiugiuuas s dusnuguddoya

Data Center Infrastructure and Operations

mssanuuuszuulediidmivmuiveya

ICT Systems Design for Data Centers
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-1-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)



01205341

01205342

01205343

01205345

01205346

01205347

01205348

01205349

01205355

01205356

01205357**

01205358

01205362**

01205363**

01205371%*

** Juiuse

2993uazsruudidnnsednd |

(Electronic Circuits and Systems I}
Bidnvsefindaniusvoauds

(Solid-State Electronics)

SEUUNDTTTUIA RN

(VLS| Systems)
mMseanLuuIRsTIvswasnlualuladdues
(Design of Analog CMOS Integrated Circuits)
QUFRLRICRIC RN !

(Embedded System Design)
ulunelulabuasunludidnnseindifosdu
(Introduction to Nanotechnology and
Nanoelctronics)

Tanniienssaln

(Electrical Engineering Materials)
Weman g nsuieansinin
(Thermal Sciences for Electrical Engineers)
Tsadnslufinnngs

(Electric Power Plants)

Fennssulniiuseas

(High-Voltage Engineering)
nsduLAdoudg i

(Electric Drives)

WUy

(Renewable Energy)

TUUUR AR

(Electric Vehicles)

A5 huLAs aswdasiundsluadanssulun

(Applications of Power Converters in Electrical

Engineering)
fsuinszuiuntsuaediul sdygu

(Process Sensors and Transducers)
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)



01205372

01205373

01205374**

01205375

01205377**

01205378%

01205381

01205382**

01205383**

01205386

01205388

01205389

01205395

01205396

* AynUalngd

** Juuiulse

SZUUMIUANAIEA
(Digital Control Systems)
STUUAIUANRY

(Embedded Control Systems)
N157958UUBRLUSIRLAENTAIURALLTIEAAMNS Y
(Industrial Automation and Control)
Wimiiazesdnsluimensviugus

(Machine Vision in Robotics)
seuuUfuinisueuiuazJoausefivg

(Robot Operating System and Artificial Intelligence)
prusuidURA ousHlusR

(Autonomous Vehicles)
UftRnsanndnenssuuaraunsaidoans
(Communication Architecture and Devices
Laboratory)

JftRmssruuuaziafotnedoans

(Communication Systems and Networks Laboratory)
YR suseuady umIng

(Digital Signal Processing Laboratory)
UfURNsBidnnsetingd

(Electronics Engineering Laboratory)
UftRnsnsmunsuasiadesiodn

(Control and Measurement Laboratory)
UfjURn1sN1519sruUdnludAnasnisniunug
PREIANTTY

(Industrial Automation and Control Laboratory)
mMsfnwlunnslseing

(Study Abroad)

2R IINMTANILUAUTEWA

(Body of Knowledge from Overseas Studies)
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

1(0-3-2)

1(0-3-2)

1(0-3-2)

1(0-3-2)

1-6

1-15



01205397*

01205411

01205412

01205414%*

01205415

01205416

01205417

01205421

01205422

01205423%

01205432

01205433

01205435

01205437

* Fo el

= Jyuiuuss

dunuimseonuuuimnssuliiiysannis
(Integrative Electrical Engineering Design Seminar)
N33R oun19imnssulng

(Complex Analysis in Electrical Engineering)
Tulaiumsn

(Biometrics)
UHURN1I3NTUTENIRNNUEEN 1T DUTAUYEA
AOUALADS

(Image Processing and Computer Vision Laboratory)
nsUssenaldnsiwsevidyaalunisiu
(Applications of Signal Processing in Finance)
ssuuvoniulazanaduiinoadmiuimnssulni
(Blockchain Systems and Cryptocurrentcy in
Electrical Engineering)
amiudivasgsivdmsuimnssynih

(Electrical Engineering Entrepreneurship)
mMsfeansuauaaining

(Broadband Communications)
nsBeuiveaniesdmiunisiearsliae

(Machine Learning for Wireless Communications)
mssenuuuwaluladuszgnadmsunislidaululanads
(Applied Technology Design for Real-World
Implementation)
MseNUUUDIANDIVELUULHATH

(Passive Radio Frequency Circuit Design)
nMssvEUssyne

(Applied Coding)

mMsAeansnTiion

(Satellite Communications)
ﬂ’liaamwuw%ﬂmmﬁ’?mLLUULLSHﬁw

(Active Radio Frequency Circuit Design)
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3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205439

01205441

01205443

01205444

01205445%*

01205446

01205451

01205452

01205453%

01205461

01205462

01205463

01205464

01205465

* Foiumalud

** U TuUse

mMsdeurpseninuAiavisuazmlaondulaues
(Internetworking and Cyber Security)
N999ALUUNATTBUNAY

(Feedback Circuit Design)
wialulagudnnssunielalasdidnvseling
(Microelectronics Fabrication Technology)
Jrnssaes

(Laser Engineering)
frsuiansieiniuarnsidouredyyin
(Semiconductor Sensors and Interfacing)
ddnnsefnddanisunnd

(Biomedical Electronics)

MBS NERAZNISIANITNA LT

(Energy Conservation and management)
Tgansdunndwasdmsusruunaninfiandeauy
wasoving

(Solar Inverters for PV Power Systems)
sruUsmludR lusruulndida

(Power System Automation)
MeAsErsEuUlnAnings I

(Electric Power System Analysis II)
grsuaiinluszuulniiigs

(Harmonic in Power Systems)

a o o o ot o '
ruweialauaznsUssinwsruudmingln

(Reliability and Maintenance of Power Distribution

Systems)

sruuN AR IR L UUNSERTeR)
(Distributed Electric Generation System)
IFNTTUNITADIATNS

(Ilumination Engineering)
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205466 suulniuasssuudyalueinis 3(3-0-6)
(Electrical Systems and Signal Systems in Building)

01205471  seuusiugudifoy 3(3-0-6)
(Introduction to Robotic Systems)

01205472 msmuaunaindodu 3(3-0-6)
(Introduction to Dynamic Control)

01205473**  NIPIUANATEUIUATS 3(3-0-6)
(Process Control)

01205476  laseingUszamiiisunazassnmaninguinioda 3(3-0-6)
Uszand
(Applied Artificial Neural Networks and Fuzzy Logic)

01205477 mimus{]mm%ﬁﬂiﬂaLLasnizmum‘sﬁwaawﬁ'ma% 3(3-0-6)
(Computer Control of Machines and Processes)

01205478*  szyuMSYneusINiuvesyuduazyusun 3(3-0-6)
(Human-Robot Collaboration System)

01205481**  nsUTzUIRNMAING 3(3-0-6)
(Digital Image Processing)

01205482*  UfURnsn1sfeuivenmdosdmivimnglnd 1(0-3-2)
(Machine Learning Laboratory for Electrical
Engineers)

01205484  msBeuivesmouiumesdmiunisussyndldau 3(3-0-6)
ATUNTN
(Machine Learning for Image Applications)

01205485%  MTIATIEANINLEYNITITT 3(3-0-6)
(Image Analysis and Recognition)

01205486  UfUAMTImInssulniiuseas 1(0-3-2)
(High-Voltage Engineering Laboratory)

01205489  wanmsiSeuiiledinuaznisuszand 3(3-0-6)

(Principles of Deep Learning and Applications)

* FgUnlvid

** JeUSuds
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01205492%*

01205493

01205494

01205495

01205496

01205497

01205498

Fasamemdmnssulif g uazsruundeanuy
(Selected Topics in Power Engineering and Energy
Systems)
BoUaNIEYIINTIUTL U UALLAT UL LA
(Selected Topics in Control system and Robotic
Engineering)
Fosamzmsimnssulideasuasneluladdtia
(Selected Topics in Communications Engineering
and Digital Technology)
Fesanenmdmnssudidnnsednd

(Selected Topics in Electronics Engineering)
Sosanznieimnsulnd

(Selected Topics in Electrical Engineering)

fuaun

(Seminar)

Uywiiae

(Special Problems)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1-3

2.3.3 Wausrnidanssulnihdeasuaswalulagfdvia Litesndn 11 vdnehin

o ar A

grusuianiilaidrsaulasinisavnofne

01205399

ANSENeIY

(Internship)

warliidoniSouainsedvanizidonvasuaus anludssni

10 %1870
F19sULARIY15ulAsIN15auN AN

01205490

avnadne

(Co-operative Education)

wagliidaniSouainsedvianie@onvowus Snluteunia

5 wuLeAn

* Aol

** JUTuUR

=10



Trusedvanizidonuasiuus dnediat1esalu

01204162  ieleUszynAdmivansimnsssy 3(3-0-6)
(Applied Al for Engineering)

01205214  UfTRnsiedesdnsnalnfiuazauufdanidin 1(0-3-2)
(Electrical Machines Laboratory and Electrical
Practices)

01205311  lalpslwswaies 3(2-3-6)
(Microprocessor)

01205323 MsUsTLIREYNIURAYIA 3(3-0-6)
(Digital Signal Processing)

01205324**  nrseanshaviatumeudumalulad 3(2-1-6)
(Digital Communications with Quantum
Technology)

01205325  iATetigdeansuazatuds 3(3-0-6)
(Communication Network and Transmission Lines)

01205329**  FAINITUANLDINP 3(3-0-6)
(Antenna Engineering)

01205331** mwizmaé’mmmﬁ%ﬁaﬁuqqLLasiswé’m%az 3(3-0-6)
(Advanced Digital Signal Processing and Intelligent
Systems)

01205332  Suwmefiflnvatassndedmivdmnslni 3(3-0-6)
(Internet of Things for Electrical Engineering)

01205333*  ASYTUINTITIBUUMEAN-laiues 3(2-3-4)
(Cyber-Physical System Integration)

0120533¢  lassa¥eifugiuuasmariiuruguddoya 3(3-0-6)
Data Center Infrastructure and Operations

01205335  nseankuusruulediidwmiurudveys 3(3-0-6)
ICT Systems Design for Data Centers

01205341  19asuarsyuudanysedng I 3(3-0-6)

(Electronic Circuits and Systems )

* Agaluy

** JyUFulge



01205342

01205343

01205345

01205346

01205347

01205348

01205349

01205351**

01205352

01205353

01205354

01205355

01205356

01205357**

01205358

* uUiulse

dldnvsedndanuzvesuis

(Solid-State Electronics)

FEUUDITULIA AYUIN

(VLSI Systems)
n1sERNLULINRsTawaenlumAluladduea
(Design of Analog CMOS Integrated Circuits)
NN59DNKUUSTUUE R

(Embedded System Design)
wilumelulafuazunludidnnsedndidosdy
(Introduction to Nanotechnology and
Nanoelctronics)

Tanmdmnssalngi

(Electrical Engineering Materials)
WeeaRIRURnINERITUIRINT I
(Thermal Sciences for Electrical Engineers)
nsuUasiungssunalnia i
(Electromechanical Energy Conversion )
n9IAs sz UU IR |

(Electric Power System Analysis 1)
nstasiuseuulninings

(Power System Protection)
nseenuuusruulniilue1Ais

(Electrical System Design in Buildings)
15sdnsln#innngs

(Electric Power Plants)

Aminssulniiusegs

(High-Voltage Engineering)
mstuiedoudelni

(Electric Drives)

AUV UL T

(Renewable Energy)
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205359  BiEinnsedndriga 3(3-0-6)
(Power Electronics)

01205361%  sruufnfiundsay 2(2-0-8)
(Energy Storage Systems)

01205362**  g1ubuAlW 3(3-0-6)
(Electric Vehicles)

01205363*  msldnuniosuvamiumdslueiemnssylni 1(0-3-2)
(Applications of Power Converters in Electrical
Engineering)

01205371%*  Ffuinszurunisuaziuwdsdyyio 3(3-0-6)
(Process Sensors and Transducers)

01205372  SLUUAIUANAIVA 3(3-0-6)
(Digital Control Systems)

01205373 ANIGMGIART B 3(3-0-6)
(Embedded Control Systems)

01205374**  N153458UURlULTALAENSAIURALLTIgRAIMNTTY 3(3-0-6)
(Industrial Automation and Control)

01205375  Fimdiedosdnsludneinisviusus 3(3-0-6)
(Machine Vision in Robotics)

01205377**  szuulfuinisvusuiuasilynuseivg 3(3-0-6)
(Robot Operating System and Artificial Intelligence)

01205378*  srususiduiAdousmlus? 3(3-0-6)
(Autonomous Vehicles)

01205383*  JfURnIsUsEaadngy1uRIva 1(0-3-2)
(Digital Signal Processing Laboratory)

01205384  UfuAnIsNsuUasdundssunalwii 1(0-3-2)
(Electromechanical Energy Conversion Laboratory)

01205386  UjURnsBidnwseiing 1(0-3-2)
(Electronics Engineering Laboratory)

01205388  UfTRnsmsmuAsuaziAzasiain 1(0-3-2)

(Control and Measurement Laboratory)

* Ay nUa b

* JydFulge

=113



01205389

01205395

01205396

01205397

01205411

01205412**

01205414%*

01205415

01205416

01205417

01205421

01205422*

01205423%

* g unlny

** uiudse

JuRnsnsaeszuudnluifuaznisamunuiis
PHEANMNTTU

(Industrial Automation and Control Laboratory)
nsAnwlusslseing

(Study Abroad)

84ARINFINNISANILUANUTENA

(Body of Knowledge from Overseas Studies)
fuvuniseanuuuimnssulnfiysannis
(Integrative Electrical Engineering Design Seminar)
NTIATIEiddoun1gianssulnd

(Complex Analysis in Electrical Engineering)
Tulalumdn

(Biometrics)
UuRn1snIsUszaanTMLAZNITUBILAUT B

BRI IH

(Image Processing and Computer Vision Laboratory)
nsUsEgnAlTN TR ssidyaalun st
(Applications of Signal Processing in Finance)
syuvvdenuuaranaiiufiinead mivimnssulndh
(Blockchain Systems and Cryptocurrentcy in
Electrical Engineering)
Auduvesgsisdmsvimnssulni

(Electrical Engineering Entrepreneurship)
nsdeansuauewiniig

(Broadband Communications)
msi3ouiueaiasdmiunisdoanslians

(Machine Learning for Wireless Communications)
nseenuuumalulagussynadimsunisidaululanass
(Applied Technology Design for Real-World

Implementation)
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1(0-3-2)

1-6

1-15

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205432

01205433

01205435

01205437

01205439**

01205441

01205443

01205444%*

01205445%*

01205446

01205451

01205452

01205453

01205461

01205462

* FonUn by

#* Juiudse

N5BENKUUATATWIAINGUUUUNADH
(Passive Radio Frequency Circuit Design)
nsdnsviaUsEyne

(Applied Coding)

nsdeansaTifiey

(Satellite Communications)
miaamwmwsmmﬁ%qmwuéﬂ‘ﬁw

(Active Radio Frequency Circuit Design)

AISDNABTEHRINNLAS DU LAEALURDRN Y 9L UD S

(Internetworking and Cyber Security)
N159DNLUVIATUBUNEY

(Feedback Circuit Design)
wialulaBndnnssumelulasdidnnsefingd
(Microelectronics Fabrication Technology)
Ansawes

(Laser Engineering)
frsuiansiviniuasnsdousedyqya
(Semiconductor Sensors and Interfacing)
Sidnnsednddanisunnd

(Biomedical Electronics)
MIDUINHILASNITINNTITHA I

(Energy Conservation and management)
lgaspunosimesdvsussuunan iingsnu
wae19ime

(Solar Inverters for PV Power Systems)
szuusnlusiilusyuulnfnigs

(Power System Automation)
nsIAsIAsEUUINANAES |l

(Electric Power System Analysis 1)
g1sueRnlusruulnfigs

(Harmonic in Power Systems)
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205463

01205464

01205465

01205466

01205471

01205472

01205473

01205476

01205477**

01205478**

01205481%*

01205482%

01205484

* o luyd

** JeU5use

mmidefieldlaznisiigednunszuudiinglni
(Reliability and Maintenance of Power Distribution
Systems)

STUUNSNAR A UUUNTZAUR

(Distributed Electric Generation System)
NN TEDIATN

(Illumination Engineering)
seuulwiuazszuvdggraluotais

(Electrical Systems and Signal Systems in Building)
ssuuvusudidasiy

(Introduction to Robotic Systems)
nsmuRuwatmdasdy

(Introduction to Dynamic Control)
NIAIUANNTEUIUNTS

(Process Control)
lassneUsramifiudiasnssneansAguLA3 oLl
Ussyns

(Applied Artificial Neural Networks and Fuzzy Logic)
ﬂ'ﬁﬂfmqum%ﬁﬂiﬂmmsﬂismumiﬁwﬂauﬁama%
(Computer Control of Machines and Processes)
FEUUMSVNOUS ALY uas iU Us
(Human-Robot Collaboration System)
MsUsENIaNWARYA

(Digital Image Processing)
UfRn1snsieuivosatasdmivimnsing
(Machine Learning Laboratory for Electrical
Engineers)
nsleuivesreuinesdmiumsysegndlden
ATUNIN

(Machine Learning for Image Applications)
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)



01205485**  MFAATIRVATAUALNITIN 3(3-0-6)
(Image Analysis and Recognition)

01205486  UfURnsimnssuluiusege 1(0-3-2)
(High-Voltage Engineering Laboratory)

01205487  UfuRnismsiiesizviszuulninmds 1(0-3-2)
(Electric Power System Analysis Laboratory)

01205489  winnsieuiidsdnuasnisussend 3(3-0-6)
(Principles of Deep Learning and Applications)

01205492*  \Fesawizmimnssulnfimduasssuunday 3(3-0-6)
(Selected Topics in Power Engineering and Energy
Systems)

01205493 L%aLawwmﬁmmimswmuauLLawjuawi 3(3-0-6)
(Selected Topics in Control system and Robotic
Engineering)

01205490  Zauawigyeimnssuliindoasuavimelladidia  3(3-0-6)
(Selected Topics in Communications Engineering
and Digital Technology)

01205495 Fesameniimnssudidnvsoind 3(3-0-6)
(Selected Topics in Electronics Engineering)

01205496*  13asawignaiFnnssulndi (3-0-6)
(Selected Topics in Electrical Engineering)

01205497  duuun 1
(Seminar)

01205498  Uguniiew 1-3

(Special Problems)

3. AN WADNLET ldtipendn 6 wuqefn

* Ay nUnlyd

** e uiuuse

o



3.4 AnudunusiundngasduiiUasaulunmz/nmaignduvesdntu

3.4.1 wuan3/nguiv/sedvilundngns ilageulas anz/aady/mdngnsdy
o wnadnAnwvill Unaeulnoangimnssuamand Inemand danueans
UYWEANERT wasfnyeans
o ﬂ?jﬁmﬁugmwwﬁmmmam%x,l,azﬂd‘mmam% \UnasulnenuzInemans

o nalvTuguMImNTsN [Waasulaenindumiee luruimnssueans

3.4.2 w3y /ngudvy/seivnluvangas ilasauli anz/n1adviunangnsdu
o nauivfdeaeulriulEnlundngrsimnssumanstndinanainnaug laun

01205201 3rnssulwidosiu

01205202 Y{URNsImnssulni |

01205211 N153LATIZH9As AN |

01205212 Waglaldaidudmsuiennsinii
01205213 YftRmsimnssulnfiuardidnnsednd
01205216 &y IndasszuU

01205218 s asdiotauaznisTavasingiy
01205219 muunazidunazatind1msuismngwin
01205241 NTDDNLUUNIIAIVALAZATINY
01205242 2995uazseUUdldnnsedng |

01205301 2sashavauazlulaspeulnsians
01205302 UfURnswesidviauazlulpsaoulnsians
01205312 SLUUAIUANLTUEY

01205313 pAuNAZAULLAEN N

01205321 nénnsdoans

01205332 Buwesilrunsassnasdmsuimnsing

01205346 A1SDDALUUITEUURHN
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3.5 A195ULS18391

3.5.1 MeAniidusiaigneemangns

- A lundngns

01205191*  wudluuuaziANsIAINTsUINHN 1(1-0-2)

(Trends and Directions in Electrical Engineering)

wauinsveamalulagimnssulninlugefdva wunlduuasiirmaosmdeu
MsAoans seuUdaasey wauwelulaBRdva unuivwaraussousvasimns i luuiunvesans
nuuazairindn msvdsuudawesvaluladuasaatnussenlusunan fnveisndugvmiu
nsusEnavividin

Evolution of electrical engineering technologies in the digital era. Trends
and directions in energy, communications, intelligent systems, and digital technologies.
Roles and competencies of electrical engineers in the context of career paths and

professional fields. Changes in technology and the future labor market. Essential skills for

professional practice. /

01205211 N1931A912R2995 LA | 3(3-0-6)

(Electric Circuit Analysis 1)

010 uwnReiugiuuaevag 93FUsEnauIees aeesasEuYY uasiuileld
dase MU NITUAZNTIATIZY MIIATIEAlUALALILY VIOu]j2933978 NgunTIW BerUszsnay
Avaund ey 29958 uduni suasduiuaes doyaugUled unuainiged nsTiasien
oy ralwihnszuaaduluaniugasii 2ashdsnssuaady 29sanuwa

Definitions. Basic concepts and units. Circuit elements. Resistive circuits.
Dependent sources. Circuit theorem and analysis. Node and mesh analysis. Network
theorem. Graph theory. Energy storage elements. First order and second order circuits.
Sinusoidal signal. Phasor diagram. Alternating current steady-state analysis. AC power circuits.

Three-phase circuits.

Filaivg
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01205212**  Wyafadadudusuiaansinia 3(3-0-6)

(Linear Algebra for Electrical Engineers)

InfideaSouinnew : 01417161

wpSnduazszuvaumadadu Uiglionwes Lnwesgusin Yiginanuniely
nsvilindudeann nsudaandsdu Adnuuzlanzuasinmesdnungiane nsvhuadndidu
wumgay nsusegnalsivatingadulutymnisianssaluih

Matrices and systems of linear equations. Vector spaces. Basis vectors. Inner

product spaces. Orthogonalization. Linear transformation. Eigenvalues and eigenvectors.

Matrix diagonalization. Applications of linear algebra in electrical engineering problems.

01205213 Ufjuiinsianssulniiuazdidnnsaing 1(0-3-2)
(Electronics and Electrical Engineering Laboratory)
Yiuinnsiierfunguesleviy nguasmoivend 2sasauya fdelnin nns

noUAUBITIAg NsmavauDIEnILEA) 29a3nsas Talen 2easidenseua 2asinu LSl

NIUTARDS 2WITVLINTUTARDS 29950 UuDNT
Laboratory experiments abcut Ohms’ law. Kirchhoff’s law. Eguivalent

circuit. Electrical power. Transient response. Steady state response. Filter. Diode. Rectifier.

Voltage regulator. Transistor. Transistor amplifier. Op-amp circuit.

01205214 Ujiansietasdnsnaluituazarud foanslniia 1(0-3-2)
(Electrical Machines Laboratory and Electrical Practices)
JfRnsfvafuieiesiudalnia uowes ndoudas 21993 3 wla n1shndanis

T nsmoasiu muvaondenieldi
Laboratory on electric generators. Motors. Transformers. 3-phase circuits.

Electrical installation. Grounding. Electrical safety.

01205215 nsileulusunsunauianasdmiudaanslni 3(3-0-6)
(Computer Programming for Electrical Engineers)
wAANTISAUIN Ufdunusseunineendauiiuaraanauas AU NSWRIL
Tusunsudalpseadne msmunuane ferduumaiy fd Shussuazansdnusy maUszanana
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Computing concepts. Hardware and software interactions. Flow charts.
Structured program development. Flows control. Functions. Arrays. Pointers. Characters and
strings. File processing. Stacks. Queues. Linked lists. Tree structures. Searching. Sorting.
Complexity analysis. Applications of computer programming for solving electrical

engineering problems.

01205216 TR IIGEERTY 3(3-0-6)

(Signals and Systems)

Fyanmnaweiiles ssuudadunazlivsniunm synsuides nsudasy
3o$ muvuintuaUnesuduaziuuInYivo st msnandun A Sy ynaLauAYE
W msdafindnduuuudsrud deddudrelouvestosmnenisdoans Faqrarailisdeifias
noun1stndaeg1s msdafiwdnduuundsaan nsulatardateiazd HalRasvesauniIsids
syiuduaraumswasineduiodagldnisudas

Continuous-time signals. Linear and time-invariant systems. Fourier series.
Fourier transform. Power spectral density and signal bandwidths. Modulations and
bandpass signals. Frequency division multiplexing. Transfer functions of communication
channels. Discrete-time signals. Sampling theorem. Time division multiplexing. Laplace and

Z transform. Solutions of differential and difference equations using transforms.

01205218 w3asdiotauaznisianadliiia 3(3-0-6)
(Electrical Measurements and Instruments)
wihgkaransgIunsianslni msduunuasdnvazlanzvosaieslon

Asaszsinsin nsianssuaazusiuLuLUNIsLaRsILaznsuaadulaeldiAIasloTaLuULe
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N1sUULHEU
Units and standards of electrical measurements. Instrument classifications

and characteristics. Measurement analysis. Measurement of DC and AC current and voltage

using analog and digital instruments. Power, power factor and energy measurements.

Measurements of resistance, inductance, and capacitance. Frequency and period/time-

interval measurements. Noises. Transducers. Calibration.
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01205219**  anuunazidunazaindmsuIAINsIWHN 3(3-0-6)
(Probability and Statistics for Electrical Engineers)
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Axioms of probability. Conditional probability. Independent. Discrete
random variables. Continuous random variables. Expectation. Joint probability distribution.
Functions of random variables. Conditional distribution. Sum of Random Variables. The

Central Limit Theorem. Sample mean. Law of large number. Parameter estimation.

Confidence interval. Hypothesis testing. Analysis of Variance. Regression.

01205231**  weluladnsdeansadelus 2(2-0-4)
(Modern Communication Technology)
amaweluladnnsdeasadelvduazuunldunswaunluowiag wwndauay

wannsiuYossruLEemsiiaegalus Sumesidnvosasands nsfeanssitumufisuuadl

uiashuas szuufearslunirgraivnssy waluladeandiaznisuszuananvuionddmiy
szuvdeans arudunsUaondulaveslussuuinior s 1dot usaaiesdiduindoudne

Uy seing waluladdeasifnlulluounan
Overview of modern communication technologies and future development

trends. Concepts and operating principles of next-generation wireless communications.

Internet of Things. Satellite and optical communication systems. Industrial communication

systems. Cloud and edee computing technologies for communication systems.

Cybersecurity in communication networks. Al-driven intelligent communication networks.

Emerging communication technologies of the future.

01205241 N15DANUUUNATAINALALATING 3(3-0-6)
(Digital Circuits and Logic Design)
seUUIIUILLAYSHE Used g 1nmssne 1RsTued NuRNALUUYAY ¥aNNTS
LagnsldemvenisesniuuIaIassneledany uanduasniunasy ninnisuasnsldaunes
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Number systems and codes. Logic gate. CMOS circuit. Boolean algebra.
Combinational logic design principles and practices. Latch and flip-flop. Sequential logic

design principles and practices. Computer-aided design (CAD) for digital circuit design.

01205242 299suarsruudidnnsedng | 3(3-0-6)

(Electronic Circuits and Systems I)

Snfideaiuunnneu : 01205211

gunsalansfedni dnvazianiznseuaussiulaz e wivegUnsaidiinnsednd
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niufamesaosdanasniufanednaauindssinnuea Fusa uarluduea 29asluuea
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Semiconductor devices. Current-voltage and freguency characteristics of
electronic devices. Analysis and design of diodes circuits. Bipolar junction transistors (BJT)
and field-effect transistors including MOS, CMOS, and BICMOS. Transistor bias circuits and
transistor small signal analysis. Analog transistor circuits and basic amplifiers. Digital CMOS

circuits and basic logic gates. Operational amplifiers and its applications in linear and

nonlinear circuits. Multistage transistor amplifiers.

01205251**  nrsulasiunassIunalnii | 2(2-0-4)

(Electromechanical Energy Conversion 1)

AifoaiFounney | 01205211

Jasudivin Tanusdivdn wannisuuadundsaunalaf ndsuuasnd ey
Taulussuuuiivén ﬁugwwawﬁauﬂauﬂmﬁ'mu,amwmm@ NMSSAITEAULSIAULAY
UsedvSnmussmdouuas

Magnetic circuits. Magnetic materials. Principles of electromechanical
energy conversion. Energy and coenergy in magnetic systems. Fundamentals of single-phase

transformers and their equivalent circuits. Voltage regulation and efficiency of transformers.

* ok = o
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01205311 lulasTwsiwaigas 3(2-3-6)

(Microprocessor)

JyiiFeaiuuannou : 01205215 uay 01205241

unirweslulasinsiwawes laswaisveslulasinsiwawed n1sideulusunsy
Usenou nAldediuneuseay viieawdl diuseuszarudididisen nmsUszgnald lulps
Inswawwaslussuuiatasile nsuszyndldlilasTnsiwaeslussuudilui® msmurunisviay
rasp1insaTherendsifous Uymmadmnssulwih fidudounazoanuuuiue

Introduction to microprocessors. Structure of microprocessors. Assembly
programming. Interface techniques. Memories. Input-output interfaces. Applications of
microprocessors in instrumentation systems. Applications of microprocessors in automation

systems. Hardware and software interactions to solve complex electrical engineering

problems and parts design.

01205312 STUUAUANIT LAY 3(3-0-6)

(Linear Control Systems)

TfiFonuuanion ; 01205211

wuudnasanendamansveasruy Hedunglaunasnisunuligianius
wuusanssruvudlalLuaIa LA InwLYeeAILd WL wUEeNWaENIINNT IMave s ity
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Joundu uinfnuazfouluvesadssninuessyuy J5vesmsvedeuatiosnIn Maduressn ms
Ansgiuareaniuuszuumuntlulauuvesial msagalun n1sasgaluaie Msieseiles
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Mathematical models of system. Transfer function and state-space
representations. System models on time domain and frequency domain. Block diagram and
signal flow graphs. Dynamic models and dynamic responses of systems. First and second
order systems. Open-loop and closed-loop control. Feedback control and sensitivity.
Steady-state error. Types of feedback control. Concepts and conditions of system stability.

Methods of stability test. Root locus. Time domain analysis and design of control systems.

Bode plots. Nyquist plots. Frequency domain analysis and design of control systems.
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01205313**  AAuuAzALILLIWMANLWRA 3(3-0-6)
(Electromagnetic Fields and Waves)
A iseaSsuNnio : 01417263
Meinnmes auwlniadn Anduasndanu suadladidnninaaug
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waiwidn pnuwdeni nszuanisnsedn ausudwdnlwdihfusniunan aunsuandiia

Vector analysis. Electrostatic fields. Potential and energy. Conductors and
dielectric. Capacitance. Convection and conduction currents. Resistance. Solution of
Laplace’s and Poisson’s equations. Magneto static fields. Magnetic materials. Inductance.

Displacement current. Time-varying electromagnetic fields. Maxwell’s eguations.

01205315%  msBeuiveuaiasdmiuiaansini 2(2-0-4)
(Machine Learning for Electrical Engineers)
wénmsiuguLasiAnrassdsuivoneias aruduiusseminniaious

youndotuarilynUseivg wensoenuuumaluladmsiouivediaes ﬁugwummmﬁauif
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Fundamental principles and concepts of machine learning. Relationship
between machine learning and artificial intelligence. Design approaches for machine learning
technologies. Foundations of machine learning and neural networks. Overview of current
machine learning technologies. Applications of machine learning in solving electrical

engineering problems. Ethical guidelines and requirements for artificial intelligence

technologies.

* . . .
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01205316*  n1sufURauANuUasadenIsIAanssulvin 1(0-3-2)

(Electrical Engineering Safety Practice)

29AAN A UANATEIUR ML YARASEdmnssUlnin msTiasizuazaiun
Ao szuvtosiudunsouargunsailiastudruyana nsufoRduaudasnsdelunis
vihenfuszuulninmas ssudlifiieauny szudlwindidnnsedng uazszuueans nisdanis
wRanidu MsUsunetuaidasdy

Knowledge of electrical engineering safety standards. Risk analysis and
control. Protective systems and personal protective equipment. Safety practices in working
with electrical power systems, control systems, electronic systems, and communication

systems. Emergency management. First aid.

01205317*  nsUszendldeussuuieiadmsudaanssuluin 2(1-2-4)
(Embedded System Applications for Electrical Engineering)
JiiFeaTuuaniou | 01205215 uaz 01205261
aonUnonssululasmeulnsaines lassadevdrsaudr nstvunauaznisld

UVBUNAUAZLDIWNA AT FadunaT wazn1stadamie MIwlasdyaruuousdsnidudde
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ﬂaamﬁaawﬁaaa n1smuANgUnsallwiuTena nisesnuuLLATTAIUNTYUUAL DINailesT
awsoidaudarieteld

Microcontroller architecture. Memory structure. Configuration and use of
input and output pins. Timers, counters, and interrupts. Analog-to-digital conversion. Serial
communication. Object-oriented programming on embedded systems. Wireless connectivity

and data communication protocols. Control of electromechanical devices. Design and

development of network-enabled embedded systems.

* - - 1
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01205318*  dayauarszuudaaiuzdmiuiaanssulniysannis 2(2-0-4)

(Data and Intelligent Systems for Integrative Electrical

Engineering) _

wrfndmneaudeyauarssuudaniszdmivianssulniaysannis
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Theoretical concepts of data and intelligent systems for integrative
electrical engineering. Roles of data in electrical systems and control systems. Types and
quality of data in engineering systems. Data representation and data features. Concepts of
intelligent systems and decision-making in engineering systems. Fundamental concepts of
machine leaming for engineering applications. Regression and classification in a conceptual
framework. Model evaluation and practical applicability. Fundamental concepts of neural
networks from a system perspective. Sensing and data processing for intelligent systems.
Applications of intelligent systems in control systems and embedded systems. System-level
data integration in electrical engineering systems. Case studies of intellicent electrical
engineering systems. Ethical guidelines and responsibilities in the development and use of

intelligent systems.
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01205321**  udnn1sdeans 3(3-0-6)
(Principles of Communications)
wuSansszuudeans Ay nuazaneiuvesdyyin msldaunsumifosuay
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Communication system models. Signal representations and spectra.
Applications of Fourier series and Fourier transform. Analog modulation and the effects of
noise on system performance. Sampling and guantization. Baseband and passband digital
transmission. Constellation representation and bit-error-rate evaluation. Fundamental digital
receiver concepts and synchronization. Basic principles of information theory. Multiple-
access technigues and spread-spectrum systems. Fundamentals of transmission lines and

radio-wave propagation. Overview of physical-layer technologies and integrated

communication systems.

01205322**  Faanssululasiaw 3(3-0-6)

(Microwave Engineering)

nfideuSeunnneu ; 01417263
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Plane waves. Transmission line theory. Impedance matching between
source and load. Coaxial lines, striplines, microstriplines and waveguides. Microwave network

analysis. Power dividers and directional couplers. Microwave filters. Characteristics of

antennas.
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01205323 N15UsEaadyYIuAINa 3(3-0-6)

(Digital Signal Processing)
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Introduction to digital signal processing (DSP). Continuous-time and
discrete-time signals. Discrete-time systems. Discrete-time Fourier transform (DTFT) and
discrete Fourier transform (DFT). Z-transform. Sampling theory and sampling rate conversion.
Multi-rate systems and filter banks. Discrete wavelet transform (DWT). Spectral analysis of
linear-time Invariance (LTI) system. Finite impulse response (FIR) filter design and infinite

impulse response (IIR) filter design. Probabilistic methods in DSP. Introduction to current DSP

applications.

01205324**  psHed1sAsanualausumalulad 3(2-1-6)

(Digital Communications with Quantum Technology)
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Digital communication system model. Digital to Analog Conversion. Digital
modulation technigues. Introduction to information theory. Source and channel coding.
Quantum principle for communication. Quantum information. Quantum states and
encoding. Quantum channel. Quantum key distribution. Security analysis. Quantum bit error

rate computation. Simulaticn and laboratory practice.
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01205325 \3etefansuazanuds 3(3-0-6)
(Communication Network and Transmission Lines)
nsfeasuuuiiansuarldany inietreuvulians wedndwisndnes 1 @ v
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Fynns aeilaifinisviery aslaudndidauazunsgruvesansln
Wire and wireless communication. Wire communication network. Y, Z, F, G,

H matrix. Relation. Connection and basic circuits. Network transformation. Transmission

guantities. Signal transmission circuit technigues. Wave filters. Attenuator. Impedance

matching. Transmission line theory. Equation. Solution for low, medium, high frequencies.

Primary and secondary constant. Incident and reflected waves. Standing wave ratio. Line

characteristics for open, short, terminated load. Lossless and lossy lines. Reflections in time

domain. Bounce diagrams. Near-end and far-end crosstalk. Differential signaling. Composite

line, types of cable, unshielded twisted pair, coaxial cable and current cable standards.

01205326**  msdeansdayauaziaiadine 3(3-0-6)
(Data Communications and Networks)
nsdoanstayauazindoteidesdu andnonssuiaioriouuudu nsdush
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Uasasivveunseiowilvuwaluladlivsl
Introduction to data communications and networks. Layered network

architectures. Introduction to data compression. Introduction to Channel coding.

Multiplexing. Data-link control. Error detection and correction. Wide Area Network. Local

Area Network. Medium-access control protocols. Routing in data networks. Flow control.

Internet. Cryptography and Network Security. Trends in new technologies.
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01205327**  msdeaslians 3(3-0-6)
(Wireless Communications)
nowiuazndnn1svassruudeansliany SnunLlaNnILuALNANSENUTDINS
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Theory and principle of mobile communication system. Characteristics and
impact of radio propagation. Cellular systems. Multiple access and interference
management. Wireless channel models. Diversity techniques. MIMO. OFDM. Wi-Fi. Emerging

wireless technology.

01205328 nsaeaaduleiiuas 3(3-0-6)

(Optical Fiber Communications)
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Cylindrical dielectric waveguides and propagating conditions. Structure and
types of optical fiber. Optical fiber parameters. Optical fiber production. Optical cable types.
Optical transmitters. Optical receivers. Signal degradations, attenuation and dispersion in
fiber link. Optical repeaters and amplifiers. Link budget calculation. Multiplexing in optical

link system. Introduction to FTTx.

01205329**  FANTINAWBINA 3(3-0-6)

(Antenna Engineering)
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Basic definitions and theory. Isotropic point source. Power and field
patterns. Directivity and gain. Efficiency. Polarization. Input impedance and bandwidth. Friis
transmission equation. Radiation from current elements. Ground effects. Radiation
properties of wire antenna. Array antenna. Yagi-Uda antenna and log-periodic antenna.
Aperture antenna. Microstrip antenna. Modern antenna for current applications. Antenna

characteristics measurement.

01205331** m'sﬂ's:ma“mvzgmﬁﬁﬁa{?uqaLLazizuuﬁma‘%ﬂz 3(3-0-6)
(Advanced Digital Signal Processing and Intelligent
Systems)
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Advanced digital signal processing systems and practical considerations.
Sampling and analog-digital conversion. Real-time processing. Implementation and
architectural aspects of digital signal processing systems. Practical filter design. Finite word-
length effects. Fast Fourier transform and practical issues in spectral analysis. Applications
of Fourier transform. Introduction to discrete-time random signals for adaptive filtering.

Wiener filtering. Steepest Descent algorithm. Least Mean Square algorithm. Artificial neural

networks. Introduction to deep learning from a digital signal processing perspectives.
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01205332 Buwmesilinvasassndsdmiudaansluii 3(3-0-6)
(Internet of Things for Electrical Engineering)
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Basic data communication. Computer network. Short-range wireless
communication engineering. Personal area network and cloud computing. Internet of Things
architecture and protocol. Smart sensor. Smart Actuator. Electronic circuit and radio
frequency circuit for Internet of Things devices. Embedded systems for Internet of Things

devices. Application of Internet of Things in electronic engineering, control system

engineering, power system engineering and communication engineering.

01205333*  NISYIUINITTZUUNIBNN-l9LUDS 3(2-3-4)

(Cyber-Physical System Integration)

FJuidesFeunniey : 01205317
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Principles and architecture of cyber-physical systems. Integration of
hardware, embedded systems, communication networks, and software platforms in
industrial environments. Concepts of integration between operational technology and
information technology systems. Communication protocols and interoperability standards
in industrial systems. Real-time constraints, latency, and signal stability in integrated system:s.
Fundamental principles of reliability, fault management, and field-level cybersecurity.
System-level verification and validation. Systems engineering concepts for integration. Case

studies and laboratory practices in smart electrical system integration.

01205334 Tssadeitugiunazmssnidusuguddoya 3(3-0-6)

Data Center Infrastructure and Operations
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Physical infrastructure and engineering support systems of data centers.
Principles of space planning and equipment layout. Primary and redundant power systems.
Mechanical, cooling and ventilation systems. Energy efficiency management. Security and
monitoring systems. International standards and best practices for data centers.

Commissioning. Preventive maintenance. Case studies.

01205335 nseanuuuszulediidmivguddoya 3(3-0-6)
ICT Systems Design for Data Centers
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Role of ICT systems in data centers. International design standards and
guidelines. Space planning and cabling pathways. Network architecture and system
reliability. Fiber optic media and high-speed data transmission technologies. Rack
management and network equipment integration. Connectivity and performance testing of
ICT systems. Physical and logical ICT systems management and monitoring. Real-world

challenges and data center case studies.

01205341 1995uazszUUdannTafing | 3(3-0-6)
(Electronic Circuits and Systems II)
Fdidaadeuunnen : 01205242
Asmavausdmaivesdiof iy uazeesusevatsty nalaiaos1eas
agviounszianazvasnilanszua 2easveanasswuulumnluneanasluduea Snwausianiy

L1

vpspaUiond 'Nfﬂ‘iﬂﬁ’e)\“l@@‘dLL@NULL‘UULLSTT%W N3RS RIEULTRUNAUNIIAY 199500ATALALFDS
wuudSuusie gUnsalBidnnsadndingda

Frequency responses of BJT, JFET and multistage amplifiers. Miller effect.
Current mirror and current source circuits. BiFET, BIMOS and BICMOS differential amplifiers.
Op amp characteristics. Op amp active filters. Negative feedback system analysis. Tuned-

oscillator circuits. Power electronic devices.

01205342 Sidnnselindanuzveds 3(3-0-6)
(Solid-State Electronics)
Jriidoaisuninou : 01205242
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Introduction to semiconductor devices. Energy band structure of crystals.
Introduction to quantum theory of semiconductors in equilibrium. Transport of carriers in
semiconductors. Introduction to semiconductor junctions. Bipolar junction transistor.

Unipolar field-effect transistor.



01205343 LUUIITTUIUIN AN 3(3-0-6)
(VLSI Systems)
AfidionTuuaniiou : 01205242
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Theories and models of MOS transistor. CMOS gate construction. Integrated
circuit technology and fabrication process. Techniques and rules for IC design. Performance
estimation using CAD and simulation tools. Optimizing the performance of CMOS circuits.
Theories of FPGA and related technologies. Prototyping VLSI circuits using VHDL. Testing and

optimizing.

01205345 N1599NLUUNRTTWaUaanlumaluladfuod 3(3-0-6)

(Design of Analog CMOS Integrated Circuits)
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Basic knowledge in analog circuit design. Physics of MOS transistors. Single-
stage/multistage ampliﬁérs. Current mirrors. Differential amplifiers. Feedback in analog

circuits. Physics of noise. Low-noise design techniques. Operational amplifiers. Stability and

frequency compensation. Computer-aided desien (CAD).

01205346 N500NLUUSZUUEIA2 3(3-0-6)
(Embedded System Design)
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Embedded hardware concept. Embedded software concept. Principle of
embedded system design. Principle of embedded system development and testing.

Principle and application of real-time operating system for embedded system.

01205347 ulumaluladuazunluddnnseindide iy 3(3-0-6)
(Introduction to Nanotechnology and Nanoelctronics)
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Introduction to nanotechnology. Nanoscale fabrication. Nanoscale

characterisations. 0D quantum structure, 10 quantum structure, and 2D quantum structure.

Single electron devices. Carbon nanoctubes. Graphene electronics. DNA chips. Quantum dot.

MEMS/NEMS. Spintronics.

01205348 Taan1edanssulnin 3(3-0-6)

(Electrical Engineering Materials)
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Structure of materials. Electrical properties of materials. Magnetic properties
of materials. Optical properties of materials. Electrical conductors. Introduction to
semiconductor devices. Superconductivity. Solid, liquid and gas dielectrics. Applications of

materials in electrical power devices.

01205349 WrenanTauRA WEIRTUIAINTINHA 3(3-0-6)

(Thermal Sciences for Electrical Engineers)
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Fundamental concepts of thermodynamics. Law of thermodynamics. Ideal

gas law. Fluid mechanics. Combustion. Heat transfer. Steady flow devices. Refrigeration

cycles. Internal and external flows. Heat management in electrical and electronic systems.
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01205351**  AsuUAIHUWASSIUNATWAN 1I 3(3-0-6)
(Electromechanical Energy Conversion 1)
Ffideadusnnew ; 01205251
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Three-phase transformers, structure, winding connections, and applications
in power systems. Principles of rotating electrical machines. Direct-current machines,
armature winding, operating principles, starting, and speed control. induction and
synchronous machines, structure, operating principles, steady-state performance, and

testine.

01205352 n15AAszAsEuU AN | 3(3-0-6)
(Electric Power System Analysis 1)
Jynfisieaiounnnen ; 01205211
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Electrical power generation systems. Electrical power transmission and
distribution systems. Electric power utilization. Fundamental of energy storage systems.
Fundamental of electric power systems calculation and analysis. Generator characteristics
and models. Power transformer characteristics and models. Transmission line parameters

and models. Fundamental of fault calculation.
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01205353 nstasiuszuulniinds 3(3-0-6)
(Power System Protection)
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Fundamental of protection practices. Instrument transformer and
transducers. Protection devices and protection systems. Overcurrent and earth fault
protection. Differential protection. Transmission line protection by distance relaying.
Transmission line protection by pilot relaying. Motor protection. Transformer protection.

Generator protection. Bus zone protection. Introduction to digital protection devices.

01205354 nnseaniuuszuulnAnlustans 3(3-0-6)

(Electrical System Design in Buildings)

ApfifeaSsuunnou ; 01205211

LUUUHUNSTeds insgrunisinaessuu i defsfRiiermnuasn i
Tunnsssisssuulain gunsolussiedosiiomclniy msduauesnsUssanulvan anslifiuas
wida sruumseeasiudmsunsiansssuulnia S1afuan nsoenLuUIsesLAETI LAY
9UNSal N1T0BNULUUNATUDLABS NITAIUIUNTELATADT M5 IVEA A1T1eaedoulaznIse
wan MsUfuUsiUsEnaumMAuasMIoaNKUUIRIRAAUUTYY

Power distribution schemes. Standards for electrical installation. Codes of
conduct for safety in electrical installation. Electrical equipment and apparatus. Load
calculation and estimation. Electrical wires and cables. Grounding system for electrical
installation. Raceway. Lighting and appliances circuit design. Motor circuit design. Short-
circuit calculation. Load, feeder and main schedules. Power factor improvement and

capacitor bank circuit design.
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01205355 T5ednslWRninas 3(3-0-6)

(Electric Power Plants)

Jedoasuunen : 01205251
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Load curve. Diesel power plant. Steam power plant. Gas turbine power plant.

Combined cycle power plant. Hydro power plant. Nuclear power plant. Renewable energy
resources. Type of substation. Substation equipment. Substation layout. Substation

automation. Lightning protection for substation. Grounding systems.

01205356 ArnssulR LT eEs 3(3-0-6)

(High-Voltage Engineering)
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Generation and uses of high-voltage. High-voltage measurement
techniques. Electric field and insulation techniques. Breakdown of gas, liquid and solid

dielectrics. Test of high-voltage material and equipment. Lightning protection. Insulation

coordination.

01205357**  msduiadaudaelnin 3(3-0-6)
(Electric Drives)
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Applications of electric drives in industrial automation. Components of
electric drives. Load characteristics. The four-quadrant operations of electric drives. Torgue-
speed characteristics of various types of electric motors. Power electronic converters in
electric drive applications. Design of speed control systems for DC motors and AC motors.

Servo drive systems.

01205358 WL UL 3(3-0-6)

(Renewable Energy)
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Introduction to energy systems and renewable energy resources. Potential
of renewable resources in Thailand. Difference of conventional and renewable energy
technologies. Renewable technologies such as solar, wind, biomass, geothermal, biogas,
municipal solid waste, wave energy, fuel cell. Energy storages. Laws, regulations, and policies

of renewable energy. Economics aspects.

01205359 Biannsaindids 3(3-0-6)

(Power Electronics)
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Characteristics of power electronics devices. Principles of power converters.

AC to DC converter. DC to DC converter. AC to AC converter. DC to AC converter.
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01205361**  szUUANNUNATITY 2(2-0-4)

(Energy Storage Systems)
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Principles and technologies of energy storage systems. Mechanical,
chemical, electrical, and hydrogen energy storage systems. Integration of energy storage
systems with power and renewable energy systems. Battery management system.
Applications in smart grids and electric vehicles.

y

01205362**  wIUBURLATN 3(3-0-6)

(Electric Vehicles)
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Components of electric vehicles, hybrid electric vehicles, and plug-in hybrid
electric vehicles. Fundamentals of vehicle dynamics. Evaluation of energy consumption
according to international standard driving cycles. Electric vehicle drive-train systems. Motors
for electric vehicles. Converters. Electrical energy storage systems. Fundamentals of
chargers. Standards and technologies for Vehicle-to-Grid interface and electrical

infrastructure. ./

kk i
1UTUUTe
-142 -



01205363**  msldeuaissudasduidsluauianssulni 1(0-3-2)
(Applications of Power Converters in Electrical Engineering)
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Operating power electronics devices in power converters. Experiments on
AC to DC converters, DC to DC converter, single-phase DC to AC converter, and three-phase

DC to AC converter. Electromagnetic interference and filters.

01205371**  @afuinszurUMIUaAuUTaYyINM 3(3-0-6)
(Process Sensors and Transducers)
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Introduction to measurement and control devices. Analog and digital
transducers. Distance, velocity, and acceleration sensors. Pressure measurement. Fluid flow
measurement. Temperature measurement. Fluid level measurement. Optical and acoustic

sensing techniques. Laser ranging and LIDAR. Fiber optic sensors and applications in

automation systems.

01205372 FTUURAIUANATNG 3(3-0-6)
(Digital Control Systems)
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Linear discrete systems and the Z-transform. Discrete simulation of
continuous systems. Sampled data systems. Digital controller design using transform

methods. Digital controller design using state space methods.
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01205373 FZUUAUANR 9A7 3(3-0-6)

(Embedded Control Systems)

InfiFeaousnieu : 01205311
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Introduction to embedded control systems. Programming language. Real-
time operating systems. Interfaces between sensors, actuators, and embedded controliers.

Applied control theory. Algorithms and implementations in embedded control systems.

01205374**  A19219szUUERlURLAZNISAUAILTSAREMNTSY 3(3-0-6)
(Industrial Automation and Control)
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Fundamental concepts and technologies of automation systems. Industrial
sensors.  Industrial actuators. Relays. Time-delay relays. Counter relays. Relay circuits.
Programmable logic controllers. Basic, timer, counter, and numerical data operation
instructions of programmable logic controllers. Design techniques and programmable logic

controller programming for industrial automation controls. Supervisory control and data

acquisition systems. Industrial communication networks.

01205375  Avieiliadosdnsluinenisviuoud 3(3-0-6)
(Machine Vision in Robotics)
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Fundamental image processing. Homogeneous transformation. Kinematics.
Sensors related to machine vision. Homography. Image warping. Kinematic relationships
between cameras and robots, objects, and sensors. Machine vision programming.

3

01205377**  szuvUfuinisiueusiuaclnyyussivg 3(3-0-6)

a3

(Robot Operating System and Artificial Intelligence)
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Autonomous robot systems. Sensors and actuators. Concepts of rationality.
Intelligent robot agents. Finite state machines. Search algorithms. Robot operating systems.
Management of nodes, topics, services, messages and simulators in robot operating system.
Image and audio acquisition. Image and audio analysis. Machine vision. 3D image
management. Natural language processing. Machine learning. Decision trees. Artificial neural

networks. Applications of artificial intelligence for industrial and service robots using robot

operating system.

01205378*  eubudduIAABUSAIULR 3(3-0-6)
(Autonomous Vehicles)
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Fundamental principles and technologies of autonomous vehicles used in
land, aerial, and underwater applications. Vehicle dynamics. Sensors and perception
systems. Localization, mapping, path planning, and basic control algorithms for autonomous
navigation. Sensors, microcontrollers, and software interaction for autonomous systems.
Simulation and project for self-driving cars, drones, and autonomous underwater vehicles

(AUVs).

01205381 UftAnnsanndnenssuuazgunsaifanns 1(0-3-2)
(Communication Architecture and Devices Laboratory)
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Laboratery on analog and digital communication architecture. Source

coding. Modulation techniques. Channel coding. Microwave devices. Antennas and

parameter measurement.

01205382** ﬂﬁﬁ'ﬁmﬁwuLLazLﬂ'%aﬂzhﬂﬁ'am'i 1(0-3-2)

(Communication Systems and Networks Laboratory)

aeBmedidn mstmundiogluleforiodufugiu ssuuidiseY@dva nos
USuusiegunsalliany gunsaliafotne frdaedaiers madeudanietistuiiugiu Ay
Uneassvasnesn Tuautuiiugiu vewdurfiafeveduiiugiu nsdessessnineduau i
ARTIERLIRs§IUATEUY SeYeduRualou nisasumTetisdIudElouuuBuImes LR
WHUNS3UTRINEINTaTR BT e e

Ethernet cable. Basic network addressing. Digital surveillance systems. Wi-Fi
configuration. Networking devices. Network simulator. Basic network connectivity. Port
security. Basic VLAN. Basic networking software. Inter-VLAN routing. Network protocol

analyzer. Virtual private network. Create a virtual private network on the Internet. Network

certification roadmap.
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01205383**  UJUANITUsENIAT Y QYIRS 1(0-3-2)
(Digital Signal Processing Laboratory)
Fdidipadaunnniou : 01205323
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Digital signal processing tool and operational environment. Linear time-
invariant system synthesis. Finite impulse response and infinite impulse response filter
design and analysis. Fast Fourier transform and spectral analysis. Short-time Fourier
transform and spectrograms. Multirate processing and sampling rate conversion. Filter bank

principles and applications. Random signals and power spectrum density estimation.

Adaptive filter creation. Integration of digital signal processing components into application

projects.

01205384 Ufuinisnisudasiunaseunalnia 1(0-3-2)
(Electromechanical Energy Conversion Laboratory)
Jfigeuduusnnau ; 01205251 wiewdauiy
UftEmsiferfuFesdieuludnnisudasiundanunalnii | wazdasdug 7

Aedas

Laboratory experiments on topics in Electromechanical Energy Conversion

| and other related topics.

01205386 UfURnsBiannseding 1(0-3-2)
(Electronics Engineering Laboratory)
JyiidisBeunnnon : 01205241 Lz 01205242
1 ImudanesUsznd 199Teaduaudussyns 299sBidnvsedndings nns
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Applied transistor circuit. Applied op-amp circuit. Power electronics circuit.
Combinational and sequential logic circuit implementation by programmable logic device.

CAD for printed circuit board. CAD for analog and digital circuit.

01205388 UftAn1snnsaauauuaziniasiiadn 1(0-3-2)
(Control and Measurement Laboratory)
JiiFeaioumnoy : 01205312 viewieuiy
UftRmsdmiuiviesesdietauazmstamidlaiuasivseuumunudady

Laboratery for Electrical Measurements and Instruments, and Linear Control

Systems.

01205389 Ufun1sn1529ssuLdnludiiuaznisAuRusan N Ty 1(0-3-2)
(Industrial Automation and Control Laboratory)
Afidosduuunnen ; 01205374 wiondoudy
UfURnsdmiuinnsaessuudnludfuaznsmuaudegeamn s
Laboratory for Industrial Automation and Control.

01205395 nsAnElUA1SUSEINA 1-6

(Study Abroad)

nssuduarinuinuesn sl fiamaoulugmine dosnsssma ms
WeuRsenheindulunuinusivesvningduinenseans

Learning and self development from courses taken in oversea university.

Credit equivalence according to Kasetsart University regulation.

01205396 asAudINNsANwT ludsUssmne 1-15
(Body of Knowledge from Overseas Studies)
A1us waun g imnssulndy Tusedudigaies Mddnamafouiouly
=y s = @ 1 =l =l i = L
um1inerdy wiean1vulum1elseina nmsisuiAseawu A sl wlusuinuyives
UAINYIBUNWRSAERS
Knowledge in Electrical Engineering at the bachelor’s degree level taken in

overseas universities or institutes. Credit equivalence according to Kasetsart University

regulation.
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01205397*  duuuinisaanuuulANssulndIysInig 1
(Integrative Electrical Engineering Design Seminar)
wuRenseaniuuImnssulniysanns nsAnBessuuludmnssulafi ns

Fonandgwmadmnssulafiilusefuseuu mawenlosesdrmmsuaginisannvatedunes

Amnssulai n1stieseilanduaznismmuanseudanudedmingsy msfasamadanuas

msfnfuladdimnssudmiunmsosnuuuidysannis mawieauanunioudmivlnsinuuava

laueysanns
Concepts of integrative electrical engineering design. Systems thinking in
electrical engineering. Consideration of electrical engineering problems at the system level.

Integration of knowledge and methods from multiple aspects of electrical engineering.

Problem analysis and formulation of engineering problem frameworks. Consideration of

alternatives and engineering decision-making for integrative design. Preparation for

integrative capstone projects.

01205399 NSHNIWY 1

(Internship)

n1sRnuaIe I v imnssulii luanuUseneunisienty wiieunasy
wiheusgiavie wie anufne Tnadssoznandudwadlidesniy 240 drlus uarlitosnda
30 Juviinns wWeldldusraunisaiannsluiRnuilésusoumne

Internship for Electrical Engineering in private enterprises, government
agencies, government enterprises or academic places at least 240 hours and at least 30

workdays in order to get experiences from the assignment.

01205411 nsAaszidsdounisinanssuluin 3(3-0-6)
(Complex Analysis in Electrical Engineering)
FuIuliounasilanduilistau aunislafi-Sdud Henduilaset feddussue

in nouwiunduiindavadaleynsundiaoiuarlasad nouiunsdia nswusausiBedou ns

densgU MsUszenaniienssuln
Complex number and complex functions. Cauchy-Riemann eguation.
Analytic functions. Harmonic function. Cauchy integral theorem. Taylor and Laurent series.

Residue theorem. Complex integration. Conformal mapping. Applications in electrical

engineering.

* < - 1
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01205412**  lulawun3n 3(3-0-6)

(Biometrics)

Useifmansvotlulownin dnvazanizlulawninuaznsldeu szuulule
wasniaznsandums mafudeyalulewnin nmsuszinadeyalulewsdndasiu nsUssdy
Aunwdregtlulawnin maadadnuusiaululawain nisfuglulowain nsveaaunaznis
Uszifluanssourvosszuululownin lulawninuasluma nrslaufaindionsedu nqvsned
Aedesuazyssduamuuaius araimvivediulawesnluagdu

History of biometrics. Biometric characteristics and usages. Biometric
systems and operations. Biometric data acquisition. Preprocessing for biometric data.
Biometric sample guality assessment. Biometric feature extraction. Biometric matching.
Biometric system performance testing and evaluation. Multi-model biometrics. Adversarial

attacks. Related laws and privacy issues. Current advancements in biometrics.

01205414**  UfURn1sN1sUsTEnanm wuasnTlaufiuYasnouimes 1(0-3-2)
(Image Processing and Computer Vision Laboratory)

'
- =

AfeaTuNneY : 01205481

JfUAnsUsznanwuaznisusuiuvosraufianodid swu wogaINFAduAL
seuuUfiRms msderwegauaznislusunsy msmuRundasiarnisiusungy nskUasady
uaswarmsUsuhBalaunsy NsnsesnmuARNIsRRLENA NI MIRT9TuTeY NsuUaeEW
uaznisaseduiduseusy msfeudiadnidesiu meduunam msFansnaim msisiing

Introduction to image processing and computer vision laboratory. Vision
module and operating system. Vision module set up and programming. Camera control and
programming. Intensity transformation and histogram equalization. Image filtering and basic

segmentation. Edge detection, Hough transform, and contour detection. Introduction to

deep learning. Image classification. Image segmentation. Object recognition.

*k
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01205415 nsUszgnaldmstmsisideygyrnlunisidu 3(3-0-6)

(Applications of Signal Processing in Finance)

pynsunamensiy lumalasadawuuialy nsiesedyyinmnianisdu
selumamedmnssulni Tunarindurdeuiiiuuannssdnludd Tumanisy nswieufivuuy
3179 Tamasiaineansdng nsdaniseds mansevuiunatn nsduudadiunisamudi i
NaRDUUNURRANEDIATIgN

Financial time-series. General structure model. Financial signal analysis with
Electrical Engineering models. Autoregressive-moving-average model. GARCH model.
Brownian motion. Option pricing model. Order execution. Market impact. Portfolio

optimization.

01205416 ﬁxuuuﬁanmuua:aqaﬁuﬁ%maaﬁw%’u%mns'sulwﬁﬂ 3(3-0-6)
(Blockchain Systems and Cryptocurrentcy in Electrical
Engineering)

a =

LUIAANIUNANAYDISEUUUEONITUY ANUINTISUISHARY TATIR8uaaniay
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duninALuunseay analluAdvia demeetd dmgideaivy asmdvanallufdva nns
Usegnildauudonaunsdmnsslnin msdereliiinndinuuaenfindsewinenty
Technical concepts of blockchain systems. Cryptography. Blockchain
network. Distributed consensus. Cryptocurrency. Bitcoin. Smart contract. Cryptocurrency
regulation. Blockchain applications in electrical engineering. Transacting local solar energy

between private sectors.

01205417 anuduvosgsiedmiudaanssulni 3(3-0-6)
(Electrical Engineering Entrepreneurship)

il eaiusatandsulnwiuasssAalun dddwlddudslunana

9 U
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General introduction to the power system. Stakeholders on the power
market. Electricity price structure. Technological inventions and development related to
power engineers. Entrepreneurship, business plan and its strategies. Investment. Information

and decision thinking. Ethical behavior and social responsibility.
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01205421 msAeasunuauindn 3(3-0-6)

(Broadband Communications)

IrfideaFenunnon : 01205326

vannnsveanisdoasuauauiniedmiussuuInsfniuuuaduany Tnsdned
wuuileled Tassadieiugiuroau vinnisveeilidy TRy endile Moausa uazinaia
Ja90u vinnsvesduwmedide Bunsude wafiey TmnssuasiisuavAilowns wiovewled
1oy Newaanay Rlatdu fdudagiidy nguinsdearsiduindsdmiumsearsuournuiuay
nsdeasuoumuiining wasgiuvenmieteuuiuguiead

Principles of broadband communication networks for switching telephone
system. VolP telephone. WAN infrastructure. Principles of ATM, VPN, FDDI, DSL and current
techniques. Principles of internet, intranet, SDH, traffic engineering and QoS. FITH, WLANS,
PON DWDM network. Theory of power line communications (PLC) for narrowband.

Broadband communications. Standards of PLC-based networking.

01205422*  msiieuivouniesdmiunsieaisiiaie 3(3-0-6)
(Machine Learning for Wireless Communications)
srvumsdeanslianuazaiuyiinig daneifiunisisous nsaiawuuinaes

[

dosdgnliasuasnisussuianadyyiu miL%aui’maéum%aqiu?}zuﬂﬂaﬂww mememangiige
Fuirdotns medeufuuuaiuuse nsfouiiutionduasiuunszay

Wireless communication systems and challenges. Learning algorithms.
Wireless channel modeling and signal processing. Machine learning in physical layer. Network

layer optimization. Reinforcement learning. Edge and distributed learning.

01205423*  msesnuuumalulaguszanddmiunisldaululanads 3(3-0-6)

(Applied Technology Design for Real-World

Implementation)

wnnsuaznszuaunsesnuuumeluladuszand annonssuvesszuuilday
953 nseenuuvausaUsraulUsunsuUsEynd nsifeusauazviausiniuressEuy N3
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Principles and processes of applied technology design. Real-world system
architecture. Application Programming Interface (APl) design. System connection and
interoperability. Cloud platform application. Data management, processing, and system
scaling. Client-Server application development and real-time communication. System

performance and security analysis.

01205432 NM59BNUUUIRIAMUAINGUUULNATH 3(3-0-6)
(Passive Radio Frequency Circuit Design)
peAUsEnauLUUNguT AL Ing noufaisds ununiduRunuduarainud

Wedou W151EnesueeasYneitieanvatenIe ganalasTaslwaniningauwn gunsaluuy

uwadivl feee dInsas 2RTUBnYR AU LaEAUDRNEMIUIRTVENE MIIANISTn DS

LDakaY NI esvaEEs
Lumped elements at radio frequency. Transmission line theory. Impedance

and admittance charts. N-port network parameters. Sonnet electromagnetic simulation

software. Passive devices, couplers, filters. Input and output matching networks for amplifier.

Measurements of S-parameters and transmission-line parameters.

01205433 nsidsiaUszene 3(3-0-6)
(Applied Coding)

s 2/ 8/

fugrungefasaune nsfudadeyauasnisitnsiarunnila muldessia
Auflupuemdiie siauiruianainLuuuienladu ey sarsulgtu n1snaN&eyE 0L
sHawsaa e iEay neunsitnsviarssisuLeu

Fundamentals of information theory. Data compression and source coding.
Channel capacity. Run-length-limited codes. Linear block error correcting codes. Cyclic
codes. Convolutional codes. Trellis-coded modulation. Cryptography. Shannon’s coding

thecrems.

01205435 nsaeaNsANIigy 3(3-0-6)
(Satellite Communications)
noefwaznialifvesnisdearsaiiisy anwueveelAs MIna1dmyiu

WALNISIARNANTG NI5IUNSWE WANANTISIMNTMa18919 N1seanwUUNTSI T auleanLTiey NauDs
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Theory and practice of satellite communications. Orbital aspects.
Modulation and multiplexing. Coding. Multiple access techniques. Satellite link design.

Propagation effects. Earth terminals and very small aperture terminal networks.

01205437 miaanLLUU'Na)‘smﬂs.lﬁ'?quLUULLﬁnﬁw 3(3-0-6)

(Active Radio Frequency Circuit Design)

nMslinsgiaeds unugiveadiv vsestiedheenvatenis dwseneuniiud
Inguuuusnfinuaznnssiass 29s9818ANUAIVY oadaianes Fanay M¥unazdnuiing
mseenuuuldreniiamestrsveniasauiing madanisia

Transmission line analysis. Smith charts. N-port networks. Active
radiofrequency components and modeling. Radio frequency amplifiers. Oscillators. Mixers.
Radio frequency receivers and transmitters. Computer-aided design of radio frequency

circuits. Measurement techniques.

01205439**  msideudeszuinuniatsuazauUasndieleiues 3(3-0-6)

(Internetworking and Cyber Security)

wwrRaNUg WIBssE LAt Y MITUTBIMIWAUTOFAUALATEYIE NSHIMUA
foguatlnseairanfotne sdasaarnisusuussgunsaiinietny Tuslamaanisivundunis
wazn1sIAsIzlUsienoa nsualadgyriaserie AwsiamuUaeniurauAs U YaNN1TWaY
waluladenummlasasiy N1sasI9asUsTEUUletessI WTeneuuUnsraneAud ssuunIotne
YIINg

Fundamental concepts of computer networks. Network administration
certification. Network addressing and network architecture. Network simulator and network
device configuration. Network routing protocols and protocol analysis. Network
troubleshooting. Overview of network security. Network security principles and technologies.

Ethical system auditing. Decentralized networks. Integrated network systems.

* %
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01205441 N1508NLUU9UIUNAY 3(3-0-6)

(Feedback Circuit Design)

dsglogtvenistounduluaeasdidnnselindg n1591a9uaen1sAOUALDIVRS
sTUUladY ldesnwansszuutoundu walaniadusin inasiniaadesnmueslunis aila
Towupud mssasauilunsdoundu feitusdute 1wsshunsefuussunsAuuuBady
199NEADARY 2ATUUAITEAULSIAUAIALUUEINY 299500aTaiaiInDs nﬁﬂianﬁ%’ugwama%
RRRYIHN

Benefits of feedback in electronic circuits. Modeling and responses of linear
systems. Stability of feedback systems. Root locus technigue. Nyquist stability criterion.
Frequency domain technique. Compensation of feedback circuits. Describing function. Linear
regulator circuit. Phase lock loop circuit. Switching DC-DC converter. Oscillators. Advanced

applications of op-amp circuits.

01205443 walulagndanssunielulasdidnnsaiing 3(3-0-6)
(Microelectronics Fabrication Technology)
SefideaSuuninou : 01205242

nsiulevawdn waluladdazonn NadsALWAY N15AA 9onTATU N1SUNS NS
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Crystal growth. Cleanroom technology. Lithography. Etching. Oxidation.
Diffusion. lon implantation. Thin film deposition. Device isolation and metal contacts.

Packaging. CMOS technology. Si bipolar device technology. Micromachined technology.

01205444**  FANTTUALYDS 3(3-0-6)
(Laser Engineering)
fugumsiauresuaaznsEuas rinnsvhulalasaiweawes
silnvaaaiweiildlugnamnisy msueganLaznIsaunuELaLALes pUNTainTIITULES N3
Uszgndldialasluningraimnssy nsinuazaruau nsudssuianuaznisussyndldnig

Asunnd Aulasnnelunsidaeuawes lasenulemnssuaees
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Fundamentals of light and optical amplification. Principles and structures
of lasers. Types of industrial lasers. Modulation and scanning of laser beams.
Photodetectors. Applications of lasers in industry, measurement, and control. Material

processing and medical applications. Laser safety. Laser engineering project.

01205445**  f¥ufanssdaiuaznisidoudadymin 3(3-0-6)

(Semiconductor Sensors and Interfacing)

Jndisouunnriou : 01205242

NANNITNITYINUY m‘{ﬁmul,t.azﬂ’:iwémﬁa'%‘u%’miﬁ!aﬁ’sﬁmamwuaamﬂlw%-
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W vidnmaneauiou Ynngnisallwladidnnin wannisnieudvan wagvanmaeillni nis
DRNKUUIATUTULS @y snazn1sa U mIsif s anaiinnisandygyiusuniu s
Ansiedinduiseater suwuunslousauuuRfa msUszyndldiuimeuianisund e
gus Larseuudumesidnussanuassnds

Operating principles, applications, and fabrication of semiconductor sensors
and Micro-electromechanical systems. Theories of physical-to-electrical transduction,
piezoresistive, capacitive, thermal, photoelectric, magnetic, and electrochemica! effects.
Design of signal conditioning circuits and electrical readout methods, including noise
reduction techniques. Analysis of smart sensors, digital interfacing protocols, applications in

biomedical, automotive, and loT systems.

01205446 dlannsedind¥an1sunnd 3(3-0-6)
(Biomedical Electronics)
FnrURensmeumeiniananiuarassine ey nisvheuvesile

aussuaznANLile Usngnisadlii1danm i uarsulsdyaradindunsianidfand

nsveredyaadlaindanm nsidedyyinsuniy nstuiinedulniile nstaeusulade
wsosnsernilalniln seudoneidla nmslesfudorudaondovosauld neinfuaduidos
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Introduction to the fundamental and terminology in anatocmy and
physiology. Operation of heart, brain and muscle. Bioelectric phenomena. Electrode and
transducer for biophysical measurements. Bioelectric signal amplification. Noise elimination.
Electrocardiography. Blood pressure measurement. Defibrillator. Pace maker. Protection for

patient safety.Ultrasonic measurement.

01205451 n1souinYLazNITIANITHALUY 3(3-0-6)
(Energy Conservation and management)

AU NUGIUDIUTEANTA NN 191U MENNTSVBIUTEANEA MRS 1 ulueANg

w A A v w o ¢ W o

LREDFAFTVNTTA SIANISIAAR ﬂQ‘VEQJWE‘ILLaB%E} WU AYIVBINUNTTBUINEWAINIU NTTIANTT
wardinsevindsnulueinisuazanavnisy nsaidnwugmanadad oldndsuoyed
UseAnSnnlussuuaudnadng ssuussuIemIusoulasssuuUsuaInie (1eeldied) uaines
PRAMNTIN NITHARTIN LIATNITNTBYINBUALNITIANTINA N TUNAZNITIATIEINIULATUZATERS

Fundamental of energy efficiency. Principle of energy efficiency in building
and industry. Load management. Laws and regulations of energy conservation. Energy
Management and analysis in building and industrial. Technical aspects to use energy
efficiently in lighting system, heating ventilating and air-conditioning (HVAC) systems.
industrial motor. Cogeneration. Energy Conservations and management measures and

economics analysis.

01205452 lga1sduesinasdniussuunan Wi indssuuaseniing 3(3-0-6)
(Solar Inverters for PV Power Systems)
gunsaindnlussuundnlwiindunasonfing nannisvinaueasieans

funeines miduawalarmadenliruleaituneiines nsmuaumddlwiuuuinniu

fdsgeanuazuuudaveu ngsudoulazanasguiifedesulsaidunodines nansenuesms

Tgulearsduneiimessornmun i
Photovoltaic system key components. Solar inverter fundamentals. Solar

inverter sizing and selection. Maximum Power Point Tracking and flexible power control.

Regulations and standards related to solar inverters. Impact of solar inverters on power

quality.
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01205453* sruudnludilussuulainfids 3(3-0-6)
(Power System Automation)
wwIRRKaLUNUMTRITEUUsAluLRluszUUIWHAASY aodnenssuuazlasedsns

yossruusnludalussuuliamds ssuunmate nisldunvesteya uadlasadisiugiudiunis

foas gUnsnididnnselindSaniozuarmstsrnanaifwmssny mseuan n1siadle uavdsy
n19vuluszuulnAaigs arsuszanunusewitenstesiunayseuudmlud® seuusmuely
grugnsddnudmiussuusaludd nsiuenudofolduarUszdviaiwkuszuudaluda

Jodnnadvfifuasnasfidianidmnssulunsoanuuuszuusnludf

Concepts and roles of automation in power systems. Architecture and
structure of power system automation. Measurement systems, data acquisition, and
communication infrastructure. Intelligent electronic devices and logic processing. Control,
decision-making, and operational sequencing in power systems. Coordination beméen
protection and automation. Distribution systems as a case study for automation. Reliability
and efficiency improvement through automation. Practical constraints and engineering

judeement in automation design.

01205461 n153tAsnzazuuInAnIas | 3(3-0-6)
(Electric Power System Analysis II)
Afidaaiuunineu : 01205352
NISAUINNRTINEYRISEUUAIIIBuaEsEUUT MUY Nslvavadivan nsAIuAL
nsiavedlvan iesygmaninsdemaslii mslreinisdmeasuuvasaasuasliaung
LAtyTNINUBITEUUMIAS
Transmission and distribution networks calculation. Load flow. Load flow

control. Economic dispatch. Symmetrical and unsymmetrical short circuit analysis. Power

system stability.

01205462 grsuetinlussuulniamgs 3(3-0-6)
(Harmonic in Power Systems)
Aunnuazsafiwluszuulnirings unasiudeensueiin nanszvuaingisuedn
nmsingnsuein wwsgiusedvensuelin mskiunzguesansuednluszuulniaids asidnens
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Quality and pollution in power systems. Harmonic sources. Harmonic
effects. Harmonic measurements. Standard of harmonic level. Harmonic penetration in

power systems. Harmonic elimination.

01205463 Anudafialfuazmstigednuszuudmnglnin 3(3-0-6)
(Reliability and Maintenance of Power Distribution

Systems)
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Power distribution systems and reliability. Reliability basics. Availability and
reliability indices. Failure rate. Reliability evaluation of distribution systems. Power
interruption causes. Outage costs. Principles of maintenance. Reliability centered

maintenance.

01205464 FEUUMTHAR IR UUNTZ AR 3(3-0-6)
(Distributed Electric Generation System)
nsudninfuuunszaredaewdu welulafvesnisranlnfiawuunseaiein

waluladndudydosuasndinumguiou nsifeurionin nansEMUMEATAYDINISHER

IWfuvunsvaemnessuudminelifi nsggdednuazianizusiuladia mududofie

aunmidaliih nistestu nisluavetlvan n3ndaadve nsaldnvaemaAsegmans
Introduction to distributed generation. Technologies of distributed

generation. Conventional and renewable energy technologies. Grid interconnection.

Technical impact of distributed generation on distribution system. Loss. Voltage profile.

Reliability. Electric power quality. Protection. Load flow. Smart grids. Economics aspects.
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01205465 AANITTUNTAD AT 3(3-0-6)

(Ilumination Engineering)

wraeiifiauas uasuazd aaglay n1sdesadnyagiu I8qiu A590-90 nedle
mstiuasainenigluoinns wu fegends dvinau Tsadou Tsausu Tssaou Wusu medeanisle
WasaI19MEUeNeIATS WU Inandes nislilasainaduusinu wedanislilasainnuu made
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Light sources. Light and color. Luminaries. Basic illumination. Lumen
method. Point-point method. Interior lighting techniques, resident, office, school, hotel,

industry, etc. Exterior lighting techniques, floodlight. Area lighting. Street lighting techniques.
Sport lighting techniques.

01205466 szuuliuazszuudyyiluainis 3(3-0-6)
(Electrical Systems and Signal Systems in Building)
TPUULTUMRnATIAL seuulnadwd szuuides ssuuiduedd ssuuteasiufinn
winsrudalniindsos seuudug dwivoresaiyln
Fire alarm systems. Telephone systems. Sound systems. MATV systems.

Lightning protection systems. Standby generators. Other systems for modern buildings.

01205471 sruujusudibosdu 3(3-0-6)

(Introduction to Robotic Systems)

N159DNUUY NTIATIES N1smuRLkaznsaduuvenalnyueud n1sld
RAALDNNUTN A TUTAUAIART LA WAATERS N1TITANINAIENADUTULEI UALFAITULIT N3
PIUAY 159N AdeTimduas Uy

Design, analysis, control, and operation of robotic mechanisms. Use of
homogeneous coordinates for kinematics and dynamics. Camera orientation. Sensors and

actuators. Control. Task planning. Vision and intelligence.

01205472 nsmuguwainlosdu 3(3-0-6)
(Introduction to Dynamic Control)

R DISHUNINDY : 01205312

ruuligfianusideswu wuudassligianiuy nsiesienuigdaniue N3

U

o

senuuuUIianiuy sruumuAuuuuwaln Auiduddunnnisal mseenuuussuugdananisal

Handunssuuwasssuumuauliigady
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Introduction to State-space system. State-space model. State-space
analysis. State-space design. Dynamic control systems. Observer functions. Observer system

design. Describing functions of nonlinear control systems.

01205473**  MITAUAUNIZUIUNTG 3(3-0-6)

(Process Control)

Jiideauuanio ; 01205312 wiandeuiu

N1IAIUANNTEUIUNT DEAUTENDUVBISTUUATUANNTEUIUNIT STUURAIUAY
nszvrunuulaidaidosuazuuusoiiles FEUUAIUANWUUNIEA n1smivAsiuuloundy nismaumy
wuudaumnss N1SAIUANLUUUTUMAILAZNIIAIUANTIAIANTAILUUTIABY AIDE19NTEUIUNTT
ArunxlugraImnITy

Process control. Elements in process control systems. Discrete and
continuous process control systems. PID control systems. Feedback control. Feedforward
control. Adaptive control and model predictive control. Examples of industrial process
control.

01205476 TasedneUszamifinuaznsinAansaauniodadseend 3(3-0-6)

(Applied Artificial Neural Networks and Fuzzy Logic)

Luvuauar8yaed msmeveigalngismeyiusnssnmansaquinisuay
nouflenaquiaie fendunnzauidn ngagueiouarn1sIiivaNanguIATe STUUNTTOYLIY
ARULATE NMTUsEYNARTINAARTAGULATE NsUIRsInAans rauasaluldlusdmnssy wwafe
yadlasteUszamiiivy inaflwunsou weaaladuaziuanilad n1sunsnsyanedoundu lassne
Usramifsauuuinnduunudl wuudnssuuiaies msiilassisvssamiissldlusdmnssy

Matlab and Simulink. Derivative-based optimization. Fuzzy logic and fuzzy
set theory. Membership function. Fuzzy rule and fuzzy reasoning. Fuzzy inference system.
Applications of fuzzy logic. Implementation of fuzzy logic in engineering applications.
Artificial neural networks concepts. Perceptrons. Adaline and medaline. Back propagation.
Recurrent neural networks. Self-organizing maps. Implementation of neural networks in

engineering applications.

*% i
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01205477**  N13AUANIATIININAUALNTLUIUNITAUABUNIADS 3(3-0-6)
(Computer Control of Machines and Processes)
TEUUADENAABIAIUAY BIAUTENBVTBINITTIaIwUUlNRBLlDs n1soenLUY

s

seuuauAuwuuldsoides peuiaweimuay nslsureaduasufinnes gunsaliafuidniv

AoNfRRiPUAN NMsasRmd I uANdIMIULIAS asdnTNALAL NTEUIUNS MIPUANLUULDS
susiulaglgiamunuiuunssnglusunsula

Computer control. Elements of discrete modeling. Discrete controller
desien. Controlled computers. Computer interfacing. Sensors for computer control.

Command generation in machine and process control. Sequential control using

programmable logic controllers.

01205478**  S2UUMSHIUTIMNUTDINY LAz UBUA 3(3-0-6)
(Human-Robot Collaboration System)
i ugiuuar el AvoesEUUNISYUT Nt sy v uasy uus vuous
gnamns Ty YusudUfuROuTwtunyed vusudiadoufi snlud® nisoenuuuiaiugunis

a € o

Eoufiuaziss matausaiarUssanns nsldlggrUseRugduiumssuiuasn1snsunung
waoud madsulusunsuvusuduagniseonuuuaEaensy sewiuasdassdmiunszuiunts
W&

Principles and techniques of human-robot collaboration. Industrial robats.
Collaborative robots. Autonomous mabile robots. Motion and force control design. Force

measurement and estimation. Al-based perception and motion planning. Robot

programming and safety design. Simulation software for manufacturing processes.

01205481**  AMSUSEUIANIWARITIA 3(3-0-6)
(Digital Image Processing)

e €

ns$uidvimdunsysd nssuinm nsguainuaznisaoulndnn in3esila
TUsunsunsUszananin madszanaalutrsuaensdudnnin madidumsnimiugiuwagnis
wasswade edeslonmsusznanwlulamuuind indesdonisusananwiulnwumud ns
Usznanmd maauenam MsUszinanmdngiine) meandnvazianziugIu mssuun

WU NMIATIFUVBY LU 29NaY Uava

*k o
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Human visual perception. Image sensing, sampling, and guantization. Imasge
processing programming tools. Image interpolation and compression. Basic image operations
and geometric transformation. Image processing tools in the spatial domain. Image
processing tools in the frequency domain. Color image processing. Image segmentation.
Morphological image processing. Basic feature extraction. Basic image classification. Edge,

line, circle, and corner detection.

01205482*  UfliAn1snsBeuivauaiasdmiuiaanslui 1(0-3-2)
(Machine Learning Laboratory for Electrical Engineers)
Jofideaiouninou : 01205315
nsinssudeyauaznisuszananadoyadmiunisioudvecai e nnsaie

wudiassussnsUszifiunasioinesdloadtlval nsusegndldnssuiunisSoufveandadluay

Amnssulrinegnede mslieneinadniuazmadenuuaniefivangay mawauLaziuaue

NasIUULURNsIuranatesssuvesnsidteyauasivaluladlnygusshivg
Data preparation and preprocessing for machine learning. Model

development and evaluation using modern tools. Basic applications of machine learning

processes in electrical engineering tasks. Result analysis and selection of appropriate
solution approaches. Development and presentation of laboratory work in accordance with

ethical principles in data usage and artificial intelligence.

01205484 nsisBudvasmaNiamasdmiunsuszenaldau 3(3-0-6)

AU

(Machine Learning for Image Applications)

ATFUNMUALLAAINANTH N1ITANTTAINAUFIU N1TUTEUIANAA NN DU
Fadununw AugiunsFouiveciissoufiames mafouivesronfamesuuuiidiinaoy ns
Seuivesmenamaiuuulififasy MIuuEuMw MIAumInILaIngn g lunIw NskUINgy
KaENNIFINTILUN

Image capture and display. Basic image handling. Image pre-processing.
Image descriptors. Machine learning basics. Supervised machine learning. Unsupervised
machine learning. Image segmentation. Searching images and objects. Clustering and

classification.

* - - 4
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01205485**  MITAATILANIHULAZNTII 3(3-0-6)

(Image Analysis and Recognition)

JiifeaFuuanio : 01205481

nsnelAfinn MNRENE 1aud AU ndosddviauasdrumadszau iaudd
WaEMSAEULINTEIUN N MSUUAININ NSTUTANIN MITYTULAIMUAZNITNTDS MIRAKUNAN
nnsafmdnENLIaNIEN LA NTLNY MaEondnvuzanziarn1sTAANAINNTT9ETwun
Uszinveenaniu N153anIm

Image formation physics, lenses, sensors, digital cameras, and interfaces.
Perspective and image calibration. Image transforms. Image compression. Image restoration
and filtering. Image segmentation. Image feature extraction and representation. Feature

selection and class separability measures. Image recognition.

01205486 Ufunisiaanssulniusegs 1(0-3-2)
(High-Voltage Engineering Laboratory)
JundidesFuumnou : 01205356
UfiRnsferduFediidouluiudmnsaalniusegs

Laberatory experiments on topics covered in High-Voltage Engineering.

01205487 Ufurnisnsdimsiziszuulninags 1(0-3-2)
(Electric Power System Analysis Laboratory)
Ifidioaiounnnou : 01205352
URTRnsRafunsTiesegsiseuulainmds | uasmsiasgsiseudnginids |
Laboratory experiments about Electric Power System Analysis | and electric

Power System Analysis Il

01205489 wannsiFeuiigsanuaznsuszynd 3(3-0-6)
(Principles of Deep Learning and Applications)
amsmmsBoufveneios wnAnnisaiislunansvinuie vdnyamsisouside

an TnssgUsyam Tassevssamiuunsuligdu TassineUssamuuviug mausuluaaibs

dnegeasiden MmauTuiuuuttelou nsviliAenavedunanisieuiiledin nisussyneld

- a o

MIuUMsINIRg MsiTudean nsrsisaeuing wasn1siinseiarudn
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Overview of machine learning. Concept of predictive modeling.
Fundamentals of deep learning. Neural networks. Convolutional neural networks. Recurrent
neural networks. Fine tuning deep learning models. Transfer learning. Implementation of
deep learning models. Applications to object recognition, speech recognition, object

detection, and sentiment analysis.

01205490 GUORLIYY 6
(Co-operative Education)
msuftRauluanuuszneumsludnuaeninaudins deldldussaunisal

nnsldUftRnuildSumeumnedmivanisimnssalndi
On the job training as a temporary employee in order to get experiences

from the assignment for Electrical Engineering

01205491**  Tasssuuavalaudanssulvi | 1(0-3-2)

(Electrical Engineering Capstone Project 1)

JeTidoaduuninion : 01205218

n1sifeniadelassuaanuuy nMssyydam mswruiwaunisaduau n1g
Asuadyvrinunisnumudoyeugiuuaznisysunnsesdenna Mamdsunisnaassvionas
sfiunisnaaoadowiy ﬂmﬁui\ggammaumLLazmﬁwmmehaawwﬂaimmacﬂ%mm’m
wanzay MsdnvhssaudksndeunansAdunudedy

Selecting a design project topic. ldentifying the problem. Developing work
plan. Formulating the problem through reviewing background and integrating knowledge.
Preparing for or preliminary conducting of the experiments. Collecting the field data and
developing the mathematical model if applicable. Writing the first part along with any

preliminary findings. J

** -
UTUUSe
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01205492**  Fosanwiznisdaanssulniifidsuasssuundsey 3(3-0-6)
(Selected Topics in Power Engineering and Energy Systems)
wadalangndudmnssulafimauasssuund U AseuRguLLRANLAY

walulafsiuadevesssuulniuasn1ssnsssuund L Wolnseiussifiumanadinuas

wwlduvesnalulagluvungramnssuuazasisyulng
Selected topics in power engineering and energy systems, covering modern
concepts and technologies in power systems and energy system management, with

emphasis on technical issues and technolegical trends in industrial and utility contexts.

01205493 (34NN IFINTFUSTUUAIUANLAZ U LA 3(3-0-6)
(Selected Topics in  Control system and Robotic
Engineering)
Anwitenaulaluaimnssusruununuua o

Study in selected topics in control system and robotic engineering.

01205494**  Fasanzmaianssalnwindeansuazmaluladadia 3(3-0-6)
(Selected Topics in Communications Engineering and
Digital Technology)

s

pnIEnsaulmnssulni@easuasmelulaifdva wulfauavyalulad

s

sadvluszuvdeansuazszuufdva msussyndldmaluladlvsauuiauuazlasadisiugiu

o &

ATV wipuMTiassAnenw Jadnie wasuwilduveanelulagluuiungaamnssy
Specialized topics in communications engineering and digital technology,

covering contemporary concepts and technologies, applications of modern

telecommunication and digital infrastructures, and analysis of capabilities, limitations, and

technological trends in industrial contexts.

01205495 SaswIEnedanssudiannsating 3(3-0-6)
(Selected Topics in Electronics Engineering)
Anwhdafuraulaluanudenssudidnnseting

Study in selected topics in electronics engineering.

*k @
IUTUUT
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01205496 Fosanizndaanssulnia 3(3-0-6)
(Selected Topics in Electrical Engineering)
Widalameneidmnssulnin waluladswadouazusziduaneynisluavn

Aennssdlain msliasgiuuliiuarnisuszendldinalulagluuiunass
Specialized topics in electrical engineering. Contemporary technologies and

selected issues in electrical engineering. Analysis of trends and applications of technologies

in practical contexts.

01205497 AusIUN 1
(Seminar)

=

nstausiaradusemidefuiaulaniimnssulaiilusedudSyges

Presentation and discussion on current interesting topics in electrical

engineering at the bachelor’s degree level.

01205498 Uymiay 1-3
(Special Problems)
AsAnwiLarAuadmislianssulnfiseduuiuged waziSsuieadoudu
F1897U
Study and research in electrical engineering at the bachelor’s degree levels

and compiled into a written report.

01205499**  Tasserunavdlnudaanssuluia i 3(0-9-6)
(Electrical Engineering Capstone Project I1)
AfifioaSenannou : 01205491
nsidenlfirdocdionanuuunazirdaslonmansiivanzay nsduluniseanuiuy
warnaastfauidymmidimnisy meleseikaznisUszidliunadng msudaniumneuay
asUransaniunu MaiauedaiausluriasIn N saUIFseoaYedlATIY
Selection of appropriate design and experimental tools. Design and
experimentation for solving engineering problems. Result analysis and evaluation.

Interpretation and conclusion of project outcomes. Recommendations and future project

development.

* - -, )
GLIRTRNEIRTEY
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01205201 Aaanssulnindasdy 3(3-0-6)
(Introduction to Electrical Engineering)
NTIATIEMRTNSELARTaEnSELaady A3 per i uaznisld ey

uowesuarnsldanu vifoulas ssuulnanuma seuvdsrhds wdasiienidlni
Direct current and alternating current circuit analysis. Generators and their

uses. Motors and their uses. Transformers. Three-phase systems. Power transmission system.

Electrical instruments.

01205202**  UfUAnisAaanssulnidosdy 1(0-3-2)
(Basic Electrical Engineering Laboratory)
Jfifeouannou : 01205201
UfdRmaisatudesiidouluivimnssalnidesiy
Laboratory experiments cn topics covered in introduction to Electrical

Engineering.

01205301 2aasndvauatlulasroulnsiaes 3(3-0-6)

(Digital Circuits and Microcontrollers)

sTUUIuLaEsE  Ruadlauuuyiy  M1TERNLUUMNITATINLTmANLATL T
16U unudirnslu in3esdnsaniug mssenuuUAsINEEEduLUUYsTAnA e liUsTauaT
iwsaslofmunerinuriiazoniinidmivlulasroulnsained  anidnonssuuargunsaisoudne
votlulpsmoulnsames  Muwdaldsunsuuaslusunsumsiauigaunnses  fdunauazszuy
Tadene msseUsvanesgunsaimsioasuazlasiedaya

Number systems and codes. Boolean algebra. Combinational and
seguential logic circuit desien. Karmaugh map. State machine. Synchronous and
asynchronous seguential logic circuit design. Hardware and software development tools for

microcontroller. Microcontroller architectures and peripherals. Compilers and debuggers.

Timer and interrupt systems. Interfacing of devices. Data communication and networks.

** 5
U
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01205302 Ufuin1ssasidnauazlulasreulnsiaes 1(0-3-2)
(Digital Circuits and Microcontrollers Laboratory)
%mﬂﬁﬁaqﬁﬂumdau : 01205301

UfiAmsdmitinuuRinsiivauaclulasroulvsaiaes

Laboratory for digital circuit and microcontroller.

3.5.2 Twivilusiaivuenwdngms

01204111 ABUNIADIHAZNNTIUTINTH 3(2-3-6)
(Computers and Programming)
Tnssadsiugiurasszuvaeufumedadtlvy msunudoyalunesfiumes ns

uitgmsedunouds mssenuuuuaziRuTUsUnSY madeulusunsuidesiufenimsedugs

MsEAUATANsIUsUNsufeedasmauRalnos
Basic structure of modern computer systems. Data representation in

computer. Algorithmic problem solving. Program design and development methodology.

Introductory programming using a high-level program language. Programming practice in

computer laboratory.

01204162 lodszenaduiuanuiainsssu 3(3-0-6)
(Applied Al for Engineering)

L3

wannsiugukasinaluladuesdyguseivg  MugrunsiBoudvosriosdng

o8

2/

wazia3oeUsva oy welulaBlgywsshvglulegiu deyaluipinsdygivssivg ns
Ussgndldinaluladdayqrusefvgifeundymimadmnisy  nansenureslyyiusziviredeny
a a
LayUTEAUATYSITY
Fundamentals of Al and Al techniques. Basics of machine learning and
neural networks. Current Al technology. Data in Al cycles. Applications of Al technology for

solving engineering problems. Social impact of Al and ethical issues.

01208111 NITIRIPULUUIANTTY 3(2-3-6)
(Engineering Drawing)
welamsilisumonesuaziiay MadvusunsasvindnUssend Madeunn
gaslsnsniin nsBeunmanudd nsldvuauazinasinueaIsAioy nsileunIngn 39
MsvuNued  wedansdeunmens nMsdouluukanssazdenuar msidsunuunisUseney

nseukuulgrauimastialnssu
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Lettering techniques. Applied geometry drawing. Orthographic drawing.
Pictorial drawing. Dimensioning and tolerancing. Sectional view drawing. Auxiliary views.
Development. Sketching technigues. Detail and assembly drawing. Introduction to

computer-aided drawing.

01208221 NAANEATIAANTTY | 3(3-0-6)

(Engineering Mechanics 1)

JuiideaSeuinney : 01417161

mATedus  auga  msUssyndaunsaugafulasiainsuasiaiasdingna
aAudg ngufvewdula A namansvetiva A1alla Muadeu walivsnimussauns lauus
Ao asiiud

Force analysis. Equilibrium. Application of equilibrium equation to frames

and machines. Centroid. Theorem of Pappus. Beams. Fluid mechanics. Friction. Virtual work.

Stability of equilibrium. Area moment of inertia.

01213211 TaqAansauTulIAINg 3(3-0-6)

(Materials Science for Engineers)

Awduiusseninelaseaine aud® nmsviums waraussouzveslanimnssy
ununasamaLaznsiny TassadaganieuazuanediduiusivandRvestagimnssy nns
nrapulastaiwestan nsvesuLArMSIAs L TRYesTan msansouuarnisifonuas
Tde NszUIUNSHARYR YIARIMNTIY TanUseneulariannaaing

Relationships between structures, properties. Processes and performances
of engineering materials. Phase equilibrium diagrams and their interpretation. Micro and
macrostructures related to proprieties of engineering materials. Investigation of material
structures. Material properties testing and analysis. Corrosion and degradation of materials.

Production processes of engineering materials. Composite and construction materials.

01403114  UjURMImdnyawesiialy 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
fidouSounnou : 01403117 wiendaufu
UftRmsdm3vinn 01403117 nényapdivily

Laboratory work for 01403117 Fundamentals of General Chemistry.
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01403117  wdnyaiasiialy 3(3-0-6)

(Fundamental of General Chemistry)

lassasvernoy  MsAseaRnuarautPnIumITNizein Wussall U3unwm
Fuus uita veuval vods ansazany saunaransiadl aunalAll nInuaUE aunavasionoy
sandiau- Wit Tave olane warAslave Taveunsuddy

Atomic structure. Periodic table and periodic properties. Chemical bonds.
Stoichiometry. Gases. Liquids. Solids. Solutions. Chemical kinetics. Chemical equilibrium.
Acids and bases. lonic equilibrium. Representative elements. Metals. Nonmetals and

metalloids. Transition metals.

01417161 WARASEAINSUIANTTY | 3(3-0-6)
(Calculus for Engineering 1)
Apuazeusaiosesileddu ayiusuaznisussand Andseyius Sasinns
WaBuwasEumS Usiusuagnisuseynd Uinuslinsauuy 3$UUﬁﬁJﬂL%\‘]‘Ux’JLLﬁxm‘iUi::Emﬁ
Limits and continuity of functions. Derivatives and applications.
Differentials. Relative rates of change. Integration and applications. Improper integrals. Polar

coordinates and applications.

01417162 upaRdaduiUIAINTSH Il 3(3-0-6)
(Calculus for Engineering II)

a P

FifeuTeuLIney : 01417161

msguiBiderdinenans  dviuresdiaueie  synsuetusiuasnisussynd
Hanfuvanefuys dunseuagseuny aynustssuasn1sUszynd

Mathematical induction. Sequences of real numbers. Infinite series and
application. Multivariable functions. Lines and planes. Partial derivatives and

applications.
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01417263 upaRdadMIUIANTIY I 3(3-0-6)
(Calculus for Engineering Ill)
Fdidoaduanton : 01417162
ssuvfifrnluanudld Aulafdsaes svuuRavsenssuen ssuufiffansenas
Uswufansdu Usiusanudu UiRusSnudu Usiusiuia msdssgnivesdiwusvaneauds
Three-dimensional rectangular coordinates. Quadric surfaces. Cylindrical
coordinates. Spherical coordinates. Double integral. Triple integral. Line integral. Surface

integral. Applications of multivariable integrals.

01417264 AUNTSBIRYAUSHINTUIAINTTY 3(3-0-6)

(Differential Equations for Engineering)

iiFeaiusnniou : 01417162

aumsBeyiusandiydudiunids  aumsiBeyiudafudadusuiiugs  seuy
aumsieyiudetyiedu  nansudasandaneuazanisudasauaianndy  Haaniiiu
aynsuidwasauMaBeeyRusady nsussendaunsiliseyiusandymeininssy

First order ordinary differential equations. Higher order linear ordinary
differential eguations. System of linear ordinary differential equations. Laplace and inverse
Laplace transforms. Power series solutions of differential equations. Applications of ordinary

differential equations in engineering.

01420111 Wandnaly | 3(3-0-6)
(General Physics 1)
narnans nstedeufiuuuesludn Ady narnansuasive gmwamans

Mechanics. Harmonic motion. Waves. Fluid mechanics. Thermodynamics.

01420112 Fandvialy 1 3(3-0-6)
(General Physics I1)
SyidpsduuNnew : 01420111

[
o L =

I udwdn  pAuldiwdnlni  veueans Wandyaluslilowiunariundes

=)
o]
=

e,

Electromagnetism. Electromagnetic waves. Optics. Introduction to Modern

Physics and nuclear physics.
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01420113

01420114

UfjuRn1sWand |

(Laboratory in Physics 1)

FyniidosSeunnnow : 01420111 visewdouiu ¥de 01420117
nIonsoufiu

UftRmadwuInAAndvialy | o MandAugiu |

Laboratory for General Physics | or Basic Physics |.

UfURNsWENA Il
(Laboratory in Physics II)
JefideaTouninew : 01420113 uay 01420112 wionoufiu

%59 01420118 #3onsaunu

[%
€ A

UfURnsdmIvInRandnild Il vie Wandwugu |

Laboratory for General Physics Il or Basic Physics Il

= 11g=
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Evolution of electrical engineering technologies in the digital era. Trends and directions in energy,

communications, intelligent systems, and digital technologies. Roles and competencies of electrical
engineers in the context of career paths and professional fields. Changes in technology and the future labor

market. Essential skills for professional practice.
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Fundamental principles and concepts of machine learning. Relationship between machine learning

and artificial intelligence. Design approaches for machine learning technologies. Foundations of machine

learning and neural networks. Overview of current machine learning technologies. Applications of machine

learning in solving electrical engineering problems. Ethical guidelines and requirements for artificial

intelligence technologies.
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Knowledge of electrical engineering safety standards. Risk analysis and control. Protective systems

and personal protective equipment. Safety practices in working with electrical power systems, control

systems, electronic systems, and communication systems. Emergency management. First aid.
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anndmenssulilasreulnsaiaed lnswaiumeaudt madmueswaynisldaundunaiasiedye
Fatiu fduaan warmsdndame nswlasdunnneusdoniufdvia ﬂﬁe"{aa'ml,wauﬂsu Malulusunsands
faquuszuuedd n1sdeunsiainievnglianeuazinsinmeantsdearsdoys nismunugunsallwiingna ns
pENUUULAEAILNTrUVALBINalsffiansnideusaiedate e

Microcontroller architecture. Memery structure. Configuration and use of input and output pins.
Timers, counters, and interrupts. Analog-to-digital conversion. Serial communication. Object-oriented

programming on embedded systems. Wireless connectivity and data communication protocols. Control of

electromechanical devices. Design and development of network-enabled embedded systems.
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Theoretical concepts of data and intelligent systems for integrative electrical engineering. Roles
of data in electrical systems and control systems. Types and quality of data in engineering systems. Data.
representation and data features. Concepts of intelligent systems and decision-making in engineering
systems. Fundamental concepts of machine learning for engineering applications. Regression and
classification in a conceptual framework. Model evaluation and practical applicability. Fundamental
concepts of neural networks from a system perspective. Sensing and data processing for intelligent systems.
Applications of intelligent systems in control systems and embedded systems. System-level data integration
in electrical engineering systems. Case studies of intelligent electrical engineering systems. Ethical euidelines

and responsibilities in the development and use of intelligent systems.
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Principles and architecture of cyber-physical systems. Integration of hardware, embedded
systems, communication networks, and software platforms in industrial environments. Concepts of
integration between operational technology and information technology systems. Communication
protocols and interoperability standards in industrial systems. Real-time constraints, latency, and signal
stability in integrated systems. Fundamental principles of reliability, fault management, and field-level
cybersecurity. System-level verification and validation. Systems engineering concepts for integration. Case

studies and laboratory practices in smart electrical system integration.
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7. @185U1851873%1 (Course Description)

wanmsiugukazimaluladveseunmizsaludfnldlueuwvmuzntaiudu a1n1a wagldih namanas

o

UYDIIUWINUE TTUUATITULAZTUS NMISTeYMUmUs n15adeunuil n1snusudunis uwazdanasfiuaruay

Wugrudmiumahnedaludd nisyhausudureteuees lulaspoulnsaiasd wasgenduaidmivssuy

g lusld nsdraesuazlasenudmiusoousonlul® lasu wazeuldindnludf

Fundameantal principles and technologies of autonomous vehicles used in land, aerial, and

underwater applications. Vehicle dynamics. Sensors and perception systems. Localization, mapping, path

planning, and basic control algorithms for autonomous navigation. Sensors, microcontrollers, and software

interaction for autonomous systems. Simulation and project for self-driving cars, drones, and autonomous

underwater vehicles (AUVs).
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7. A185UMw31873%1 (Course Description)
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Concepts of integrative electrical engineering design. Systems thinking in electrical engineering.

Consideration of electrical engineering problems at the system level. Integration of knowledse and methods

from multiple aspects of electrical engineering. Problem analysis and formulation of engineering problem

frameworks. Consideration of alternatives and engineering decision-making for integrative design. Preparation for

integrative capstone projects.
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Wireless communication systems and challenges. Learning algorithms. Wireless channel modeling

and signal processing. Machine learning in physical layer. Network layer optimization. Reinforcement

learning. Edee and distributed learning.
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Principles and processes of applied technology design. Real-world system architecture. Application
Programming Interface (API) design. System connection and interoperability. Cloud platform application.
Date management, processing, and system scaling. Client-Server application development and real-time

communication. System performance and security analysis.
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Concepts and roles of automation in power systems. Architecture and structure of power system
automation. Measurement systems, data acquisition, and cornmunication infrastructure, Intelligent electronic
devices and logic processing. Control, decision-making, and operational sequencing in power systems.
Coordination between protection and automation. Distribution systems as a case study for automation. Reliability

and efficiency improvement through automation. Practical constraints and engineering judeement in automation

design.
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Data preparation and preprocessing for machine learning. Model development and evaluation using

modern tocls. Basic applications of machine learning processes in electrical engineering tasks. Result analysis

and selection of appropriate solution approaches. Development and presentation of laboratory work in

accordance with ethical principles in data usage and artificial intelligence.
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Specialized topics in electrical engineering. Contemporary technologies and selected issues in

electrical engineering. Analysis of trends and applications of technologies in practical contexts.

8. 919138KFRU

- seaviBeanuiusngluduvdngasde 5.1.3 -

9. ﬂ'ﬁ’NLLﬁﬂﬁNﬁﬁWﬁ‘ﬂ'}‘iﬁﬂugmﬂ%ﬁﬂgﬁiﬁiﬂﬂaﬁﬂ

- TwazBamuiusIng lulduvangns a1anuan 1 -

- 401 -




UUULEUDYBUTUUTI518790 294N, 1-2

FEAUUTYRYING
AMAENIANTsUlHAY AnsddanssuAans
Frurumiaeiia (wu.usseie-un U uRn s Anyinienued)
1. 99a3Y 01205202 1(0-3-2)
Fodvanwilng  UFTAmsImnssulwitdasi
'?i’a"ﬁ'u'm'lmé'anqu Basic Electrical Engineering Laboratory

2. mwiwiiveuFuuseglunsinivissiuUiyyed dedl
( ) wnadnanduvdngasimnssumanstudn awidvrimnsalnih
() 3vwnu
() Fviawidedy
() Awuaneifon
() wnadundonas

(v) Avinsdwiuvingrsimnssumansiadin a1, ..........

3. AwiidesSounineu 01205201 Jmnssulwiilesiu (Introduction to Electrical Engineering)

'
= =i

4. Avinreaivuniounu 1l
5. Auidavinseivn Tui 23 (Fou N3N AN WA 2569
6. mguszasdlunisiriu/Uiudsesedvn

6.1 AuERYTRITIEIYIETIRANE TUN1TUTUY

UivRnsimnsslwindestuduseinfuguiianudfyeswdsensidoumiuinnssa
vangan 1y Imnssunisiunazeima mnssuiedl Fmnssaueioina Imnssutan uasimnssugaaivnis
Wudy swiidtaelidaemmnsoesuisndnnisiugunliiuarnsTamsdnidiuntsaaesdins
mesuaeesiiuazindosdnsnalnih Bnifadunisdieliianiivines msléiefasiomslniinlfotagndas
wazUaonde

nsUSuUTssedead sl T g Ussasd i e lUf sudofvldiinamanardosfuien 01205201
Sranssailwiindosdu (ntroduction to Electrical Engineering) §aiiuianfifiaanedasiusyninsninussens
uazn AU URNS

v gda & v oa
6.2 NaaW&WLﬂﬂﬂunUﬂaﬂ

uaansnisieuisrAuaeivn (CLOs) nadwsnsieuivasmangas (PLOs)

1. efungndnmsitugunalwihuaznisianie | PLO1 Ussgndldauifuadineans Iveimans Ineinsmuan
Tihaldlunsneasmeiuaasiniuas wagdmnssiwihogneysnnng e muswasulasligninig
wisesdninalniilel Fmnssdlviegluguresuuvinaenendinmansviedmnssud

WNEANEIRSUNTIAT I RaE AT UN1TIETIFINS T

- 402 -




wadnsn1sissufsrduseiv (CLOs)

Haiwsn1ITeuivawangas (PLOs)

2. WieSesdiomalwihldetsgniauas

Jaoasiy

PLO5 Uszgndlginsasiiensdmnssy weluladadva Jygsshvg

wartoya aghaveas laerdfdoimuauasdadnievos

s stlauazinalulad

3. Juiinnanisnaaeslipgnilsyuuiazgndes

ATUMENITINTG

PLO7 Feansdayanmsdmnssumeniinguaznmsdanguluguuuy
1191 BNEANWNENYS uaskuUWs A anvaInIdmInssuliatns

daauuazgnaesfugFuasivainvany

4. UjURmungseideu Yedsduvosdeny

dusulel

PLO8 UssifiunanssnuueImsuiUamimaimnssusodiny

\wIwgna Hudnney wasnisnaunfdeiu lnemildnsouves

NMUNGUAZINATTIWITIAN

7. emmudisuiisun1suiuuessgin

1839 UAY

EReL WTHTITER AdiAuua

01205202 UfjURns3mnssulnd | 1(0-3-2)
(Electrical Engineering Laboratory 1)
Jofidesfoumnew 01205201
IiidiaGounioudu 1l
A1eSUeT1837 (Course Description)
UitRmsfefudasiiGeuluivimnssluih
\madiu
Laboratory experiments on topics covered in

introduction to Electrical Engineerine.

1(0-3-2)
(Basic Electrical Engineering Laboratory)

Juniidesdeunnieu 01205201

S

01205202 UdRmsimnssulriiidasiu - Wabudein

v a @

wfdendsunsouty Tl

a

fna§unes187391 (Course Description)
- ldwasuuag -

8. 819158idau

— Teaziduanuiusngluauvangmste 5.1.3 —

9. MIuanmaansTouiInvangnageeinn

— TaziBAnIUNNUIINGIIAUVANGAT MARWIN 1 —

- 403 -




wuutEUaYeUTUUTIT I 29,40, 1-2

sEAUUIYYINS
mMedeidanssdlwin angdalnssuAans

ruruvdiefie (wu.ussee-wu I §iRns-su Anidoauas)

o e

1. swalun 01205212 3(3-0-6)

& =

oy nwilne  Avedia@adudmiuvisaang wmih

%¥93¥N1189NqY Linear Algebra for Electrical Engineers

2. mwiniveuiuupeglunsinaivssiudiyyed dd
V) wnsirewizluvdngasimnssumansdudin anuBviimnssuini
(v) 3unu
() 3viawedefy
() Ivnawwiden
() wvansdvndenas

() AUSMIEvSUMANERT. s BB

a dy o ' u o W oa 5 ;
3. AYIMABLTYUNINDU 01417161 whanagaE s uIAINTId | (Calculus for Engineering 1)

YdasSruniaunu udl

Ea
[el]

3

o

5 Juiidevisiedun Tufl 23 1Fou NSNYIAY W.A. 2569

o

6. nguszasAlumsia/uiudsssedn

6.1 AMUEIAYvaITIEITILAzIRANE uN1TUTUUSe

fdnduduieduiuguddyrenisfineimnssului Wewmnnsiiessdsruvadilmis o
niiedesiuaming Uiglinnined uaznsulandaduildidueiostiovdnlunsufidymmairanssy n1s
afwemudilasarinurdufvndndaduiaduddududmiviamnau weldamnsovszgndlduunfnigs
atlnranslumsiesIent senuuy wasfnunginssuresssuulvinliogrgnies

swinieaireiugruminnumasgu nisuidndumaudlanduaznisuseynildlumusis e
wanAuaInsamunsniesidadamaniasiniourundeuneudigieinssiugauas iy
sclumegimnssulnin nsusulgeeiuadsdifelaenados fumsuiulesaadtméngns 39 Tnisifiadn
fugiu neadiamans a1n 2 dadu g & u,as’Lﬁu‘fawﬁmmeuaua:mmﬁaams‘uaaéﬁwﬁamiﬁﬂmﬁﬁmum
Ty

o la & v a
6.2 naansninYunulan

nagwsn1ssEuisau1e3Yn (CLOS) HatWSN15Teusve WaNgAs (PLOS)

1 uwiszvvaumsiBudulagldpuandfivonuninduss | PLO2 Aimseillymmadmnssuiiduteu Insldudnnisues

Basuuszuweing irsasilonnndamans Inemans uarimnssulaih swufu

v oow a

msAvAudeyaiiiedes iielwlideasuifivens Tnerniid

]

MsAEILTEEY

- 404 -




nagwin1siuszduseien (CLOS)

HadwsNTTEuivasndangmns (PLOs)

2. dveauanTAvesUiginnimesuasiinineiziusin | PLOT Ussendldauidnadnmans Inetmans Inganns

- A

o w ¢ < -i'
lngaguauduiudvasesrusenauiiugiuludigh

u

A uagdmnssulniethaysanns et munuaziyas
Ugvmidimnsslliegluguvaaiuudasmuiadnmanivio
AmNssuINzaud s UNT AT IERaE A TIuNITYNG

NIy

3. wiums ndununsuUaudauduanntyrmng
Frnssului ngldauduiuisernanmesuas

RSN

PLO1 Uszgndlmnuisundamans Ingimans Ine1nis
A wasdmnssulviinegisysanns Welvusuazutag
Tammamnssulveglugureaiuudasmuadinaianivie
Imnssuivizadmiunsiessiaeaifiunsyng

IINTIY

4. uigwmamnssulwinlagldndnnisvesgnuds | PLO2 Timseidywmisimnssuiidudeu Tnaldwdnnisuay

feanuilavidie

winslevindinmans Avemans wagdmnssuluih sy
msduAudeyaniiertos ivellddeasunfiveua Inefidads

SARILNSaE L

5. MIAANYAZIRWIZULAINAINDVUEBLVBANATNTG

loslirsesinnaudfveannesanuaeiany

PLO2 Apsnzvdgurvnsimnssufdudou laaldudnnsuas

imsslioneAfinAEns Inetmans wardmnssulnd saufu
msFurudeyaiiiettos ivelvildveasuitviua Inefidads

1t

MINaUTdEY
7. asadisufisunisuiudgssein
EUER It TeAgUTuly fefAbuuas
01205212 waladdlwseddmivimnsindin - 3(3-06) | 01205212 Rvadmdadudwmivimnsindn 3306 | - Wavudedin
Analytical Technigues for Electrical Engineers Linear Algebra for Electrical Engineers
Juiidipsduusnnau: 01417168 wiendouiu Funfideaiuuinew: 01417161 - WAnSeiiFes
Iniidaduundouty: 1l Ao Suundauiu: il Byunnnay

AesuneTIeI (Course Description)

wninduarszuvaunindadu Yiglunmed
Vinnaguaitiu nisviiliidudeann nsudaadadu e
Fnuazanizuarianmasdnwnsianie nisvilvidudy
s n1sUszgna Ilunsiiesisisuiunuduazienis
wAugining swaudauiawatn srvumieiniaiiduids
duuarlifudadu ounsuidod msliudanm

Matrices and systems of linear equations.
Vector spaces. Inner product spaces. Orthogonalization.
Linear transformation. Eigenvalues and eigenvectors.
Diagonalization.  Applications to impedance and
admittance matrix analysis. Error-correcting codes.
Electrical linear and nonlinear systems. Fourier series.

Image compressions.

Fefur e (Course Description)
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Matrices and systems of linear equations.
Vector spaces. Basis vectors. Inner product spaces.
Orthogonalization. Linear transformation. Eigenvalues
and eigenvectors. Matrix diagonalization. Applications

of linear algebra in electrical engineering problems.

- 405 -




8. 21vsdidau

- wazdeanmiusngluaundngnsde 5.1.3 —

9. AMITNNUEASHAANINSITBUTINWANGATE T8N

- waziduanniivingluduvdngns aanun 1 —

- 406 -



HUULEURYRUTUUITWIYN %407, 1-2

sEAuUIy RS
ARITIIAINTINIARN AnedAInssuAans
Fruaumiaein (B ussee-gu U IRns-wu Anwunue)
1. sadvn 01205219 3(3-0-6)
Fodvmwilve arudesduaraifdwiuimnsinih
%‘a‘iﬂ’lmmé'ﬂnt]"d Probability and Statistics for Electrical Engineers

2. swiwiiveuiuussegluvuaniunsziutiyyns il
(v) wedviawzluvingrsimnssueansiudin st dmnssdlnii
(V') Sy
() Fvnaweleiy
( ) 3vuawsidon

() veivudeniad

(O e AV T e T LT OO - 1 1 i OV
a oSy s . 1
3. AUMA2HIBUUINBU Taidl
a dAw = v o 1
4. Auindesdvunioudu il
v do o = o e =
5. UNIANITEIUN UV 23 waU NTNYIAN W.A. 2569

6. dmpuszasAlunisiRIu/UTulsesedn

6.1 ANudAYvaITIEITILasMANaluNTUTUUT

Tutfegiu vwimnssulwindud udssendenisiiesissidoyaadsifaulaiutueugs vislunis
PONLUU NM3AIUAN kasn1TUseluaussousvesyuy anuihasunay 5ﬁﬁarﬂuﬁugwmﬁwmam‘ﬁéwﬁm
fenisAndaiieszvivesimnslniin Taagnihluldlunisnwensallvan nisdiesizsienuindefevatssuy
Tnfaids medamsanuluwiusuluszuumivan Mmedmssidyginsuniu wasnsusslivanssousuas
spuvons meinidaienadilatugusesuuiaesranienduwesiinsmadn Welkddn
awsohluvssgndldlumsipssinazuidgwimamnssuluiildsgratussuy

nsUsuUsseined siiagUsrasdifolhidomilnnuasn rdasiutngussasduasnssudss
vié’nqm'sLLazmmﬁnwﬁwaa{lfgfy'm'i:ﬁwﬁﬁx%mﬁwmwﬁwﬁ‘nﬂummm’imnﬁmw"ﬁw Toofuduiion
maguaRafiduiugudmiumsiseuvounios Hun nsdiesigianuuussu uaznisonnas Taada
iomludrasmsdssandldauiuimnssuliihoon iielFaonnrdostunsuiulnsaiodngaslagliion

o W

A vedulumnainedamaniuasiugundingeans

o

6.2 naanwsnnavunuidn

HadwsnsiFeuSsEaAuTI8Y7 (CLOS) HaawsN1ssuivamangas (PLOs)

1. Benlduvudrasrrnesiuivingay | PLOT Usegndltrauiiundinenans Ingimians ennisiuan

WeaBuneanumzaasiwlsduluau warimnssulvihegneysanns iedvuauazudasdymims
Amnssulwinldaggniies Fmnssiliegluglreauudasmiadanmanswiaimnssud

WzasE s UNIs e Ekas AL Iun 1SRN sy

- 407 -




nadwsn1sIufszaueivn (CLOs)

nadwsn1sSuuivewmangns (PLOs)

2. MuanAmEiiuasUSnainedeaiun
wlsduanuuudtassrmuuiasduldogne

ONADY
u

Pazavdmsunisies e vikas s duntsmelengsy

PLO1 Ussgndlgpausinuadnmans Ineimans neanisiuio
uardrnnssuinitegaysanns ermuauazkUaslymmnig

mnssulveglugurosuvinnomindamaniviieinngsud

3. Ansentoyaidaiffieagunginssuuas
AnwnigrssEUUNIImINTsu Wi ldaens

Llnzal

PLOZ2 Awmszntgymivngimnssunidudou Taglduanmsuaziniasdie
entiarans Inemans uarimnssdivih saufunisduiudeyad

igates iheliladeasuifivena lnemiadansnmunngti

4. manisaipdlisiuawresssuulnely

vinnseyruneailiegnagndes

PLOZ Awmsnsvdymvisimnssundudou lagldudnmsuazinsasile
meadinAans Ivemans uasdmnssulii saufunisiududeyad

\ieades e lvlddeaguitiveua lnadadamsRannidsdu

7. anadieuiisun1suTulesgie

duiym Mudsdurodos Armauds Hedduvesiud sdu
nswanuasdidevly Armavisidouls fuesulsguuas
Mswanueesay Miduvesiaulsduanda Muusduiidu
dasvdonu Mddunedudaluuud nowgidrgdiunans
AadAfog1e dremudoty nisnasuaNAgIL 113
Yszuamnsilieed nsussyneidausindanssuln
Axioms of probability. Conditional probability.
events. Discrete

Independent Independent  trials.

random variables, Continuous random variables.
Expectation. Functions of a random variable. Conditional
distribution. Conditional expectation. Pairs of rancom

variables and their joint distribution. Function of two

random variables. Independent random wvariables.
Moment generating functions. The Central Limit
Theorem. Sample statistic. Confidence interval.

Hypothesis testine. Parameter estimation. Applications in
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Axioms  of  probability.  Conditional
probability. Independent. Discrete random variables.
random variables.

Continuous Expectation. Joint

probability  distribution.  Functions of  random

variables. Conditional distribution. Sum of Random
Variables. The Central Limit Theorem. Sample mean.
Law of laree number. Parameter estimation.
Confidence interval. Hypothesis testing. Analysis of

Variance. Regression.
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Elements  of  communications  system.
Telephone network. Traffic engineering. Analog and
digital sienal. Pulse code modulation. Transmission.
Data rate. Transmission media. Mobile
communications. Satellite communications. Optical

communications, Data communications.
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Overview of modern communication technologies
and future development trends. Concepts and
operating principles  of next-generation  wireless
communications. Internet of Things. Satellite and optical
communication systems. Industrial - communication
systems. Cloud and edge computing technologies for
communication systems. Cybersecurity in
communication  networks.  Al-driven  intelligent
communication networks. Emerging communication

{ technologies of the future.
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of DC motors.
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Magnetic circuits, Principles of electromechanical Magnetic  circuits.  Magnetic  materials.

Principles of electromechanical energy conversion.

Energy and coenergy in  magnetic systems.
Fundamentals of single-phase transformers and their
equivalent circuits. Voltage regulation and efficiency

of transformers.
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and energy. Conductors and dielectric. Capacitance.
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static  fields. Magnetic  materials.
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wire/cable  and

Communication models,

wireless/radio. Introduction to signal and system.
Spectrum of signal and applications of Fourier series and
transform. Analog modulation, AM, DSB, SSB, FM,
NB/WBFM, PM. Noises in analog communication. Binary
baseband modulation. Nyguist’s sampling theory and
quantization. Pulse analog modulation. Pulse Code
Modulation (PCM). Delta Modulation (DM). Multiplexing
technigues. Introduction to transmission lines, radio wave
microwave and

propagation, components

communication, satellite communications, optical

communication.
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Comrunication system models.  Signal
representations and spectra. Applications of Fourier
series and Fourier transform. Analog modulation and
the effects of noise on system performance. Sampling
and guantization. Baseband and passband digital
transmission. Constellation representation and bit-error-
rate evaluation. Fundamental digital receiver concepts
and synchronization. Basic principles of information
theory. Multiple-access technigues and spread-
spectrum systems. Fundamentals of transmission lines
and radio-wave propagation. Overview of physical-layer

technologles and integrated communication systems.
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Review of Maxwell's eguations. Plane waves,
Microwave transmission lines and waveguides. Microwave
network analysis. Impedance and equivalent voltage and
current. The s-matrix. Signal flow graphs. Impedance
matching and tuning. Microwave resonators. Power
dividers and directional couplers. Microwave filters.
Point-te-point microwave link. Radar system. Microwave
microwave —measurement.

propagation. Basic of

Applications.
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Plane waves. Transmission line theory.

Impedance matching between source and load. Coaxial

lines, striplines, microstriplines  and  waveguides.

Microwave network analysis. Power dividers and

directional couplers. Microwave filters. Characteristics of

antennas.
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Review of probability and random process.
Signal space. Minimum Nyguist bandwidth. Signal
detections. AWGN. Digital modulation technigues. Sigma-
delta. Performance analysis. Synchronization.
Equalization. Introduction of information theory. Source
coding. Channel coding, Multichannel and multicarrier
systems. Spread spectrum techniques. Multipath fading

channels.

foyaidasiu msdtrsiaudstidedoyauastodoyg i
namaRsABuddmiuNsAsans UoyALTAIBURL A0TIE
moufularnsid1sia Yedygimumoudy nisuansie
nalaABwRY MIRTeiaIlaeady MIMUINERs
AaianaIAveUREARBURN N15TIEDIULAENITVIRAD
Digital communication system model. Digital
to Analog Conversion. Digital modulation technigues.
Introduction to information theory. Source and channel
coding. Quantum principle for communication.
Quantum information. Quantum states and encodine.
Quantum channel. Quantum key distribution. Security
Quantum bit error rate

analysis. computation.

Simulation and laboratory practice.
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Introduction to data communications and

networks. Layered network architectures, Point-to-point
protocols and links. Delay models in data networks.
Medium-access control protocols. Routing in data
networks. Flow control. Network security. Cloud network.

Architecture and system.
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Introduction to data communications and
networks. Layered network architectures. Introduction
to data compression. Introduction to Channel coding.
Multiplexing. Data-link control. Error detection and
correction. Wide Area Network. Local Area Network.
Medium-access control protocols. Routing in data
netwarks. Flow control. Internet. Cryptography and

Network Security. Trends in new technologies.
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feofunesnain (Course Description) Fefungse3e (Course Description)
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rngvesdyyalliae Aruguatedly ssuvlaly
Wireless communication system. Theory and
of  mobile  communication

principle system.

Characteristic and impact of radioc propaegation.

Modulation technigues. Speech coding. Diversity channel
codine. Interconnection

Multiplexing  technigue.

components  for mobile communication  system.
Standards of current mobile communication, 3G, 4G, 5G
and beyond. Cellular systems. Multiple access and
interference management. Capacity of wireless channels.

Multiuser capacity. MIMO system.

wagard nisdanismisdifmataniuaznisuninaan
wuuaasresd yyalians medanuuainuaie luluy

Totelfdy 1evne wmaluladlSaefiatuln

Theory and  principle of  mobile
communication system. Characteristics and impact of
radio propagation. Cellular systems. Multiple access and
interference management. Wireless channel models.
Diversity technigues. MIMO. OFDM. Wi-Fi. Emerging

wireless technclogy.
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Basic definitions and theory. Isotropic point
source. Power and field patterns. Directivity and gain.
Efficiency. Polarization. Input impedance and bandwidth.
Friis transmission equation. Radiation from current
elements. Ground effects. Radiation properties of wire
antenna. Array antenna. Yagi-Uda antenna and loe-
periodic antenna. Aperture antenna. Microstrip antenna.

Modern antenna for current applications. Antenna

characteristics measurement.

ERUER QI e AT AiiAguulas
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Antenna Engineering Anterna Engineering
a -l a i il a o v - i P - v
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Digital and

development tools. Real-time digital signal processing

signal  processing  system
implementation. Practical filter design. Finite word length
effects. Fast Fourier transform. Discrete cosine transform.
Implementation of digital signal processing algorithms.
Introduction to adaptive filters. Digital signal processing

applications.

f3va nisUszmianauuurainie nisvilviianauss
aninenssuveseuulseinadyninufavia n1seanu U
N7 diUR nanTEvuraImImEnAITIAR NMsuUa
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Advanced digital signal processing systems and
practical considerations. Sampling and anzlog-digital
conversion. Real-time processing. Implementation and
architectural aspects of digital signal processing systems.
Practical filter design. Finite word-length effects. Fast
Fourier transform and practical issues in spectral
analysis. Applications of Fourier transform. Introduction
to discrete-time random signals for adaptive filtering.
Wiener filtering. Steepest Descent algorithm. Least
Mean Square algorithm. Artificial neural networks.
Introduction to deep learning from a digital sienal

processing perspectives.
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Digital Sienal Processing Design and Advanced Digital Signal Processing and

Implementation Intelligent Systems
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Ae5U8T18391 (Course Description) f1e5une 131 (Course Description)
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fnaBu e (Course Description) Finasunes8iv7 (Course Description)
vdaulaunaimeiuazag laseainaeiedns ndipnlasanuina Taseadne nisdenas waznns | - Uiuus
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Single phase and three phase transformers. AC
machine structure. Synchronous machines. Single phase
and three phase induction machines. Steady state
performance and analysis of induction machines and
synchronous machines. AC sinele phase motor structure

and performance. Protection of machines.

NN 38 EuAY uasmsmiuRuAIing insesdng

I wuumiy iASesdinsnssuanse NsRuLARIRDSNNLES

wuudoniuanaiowdnsszaiuingt taseadne ninnis
Y aussougluanusada uasnisweaay
Three-phase transformers, structure, winding
connections, and applications in power systems.
Principles of rotating electrical machines. Direct-current
machines, armature winding, operating principles,
starting, and speed control. Induction and synchronous
machines, structure, cperating principles, steady-state

performance, and testing.
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Applications of electric drives in industrial
automation.  Electric  drive  components.  Load
characteristics. Four guadrant operating regions of electric
drives. Accelerating and braking methods of motors.
Power transmission and sizing calculation. Torgue-speed
characteristics of electric motors. Power electronic devices
for drive applications. DC motor drives. AC motor drives.

Servo drives systems.
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Applications of electric drives in industrial
automation. Components of electric drives. Load
characteristics. The four-quadrant operations of
electric drives. Torque-speed characteristics of various
types of electric motors. Power electronic converters
in electric drive applications. Design of speed control
systems for DC motors and AC motors. Servo drive

systems.
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Introduction to energy storage system.
Technologies of energy storage system. Mechanical
energy storage system. Thermal energy storage system.
Chemical energy storage system. Electrochemical energy
Electrical

Application of energy storage system in smart grid.

storage system. energy storage system.

Renewable energy. Electric vehicles.
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Principles and technologies of energy storage
systems. Mechanical, chemical, electrical, and hydrogen
energy storage systems. Integration of energy storage
systems with power and renewable energy systems.
Battery management system. Applications in smart grids

and electric vehicles.
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electrification.  Basics  of
Electric

systems. Electric vehicles. Hybrid electric vehicles. Plug-

Transportation

automotive  dynamics. vehicle drive-train
in hybrid vehicles. Components of electric-powered
vehicles; Motors for electric vehicles. Converters, Electric
energy storage systems. Fundamentals of chargers.

Vehicle-to-Grid interface and electrical infrastructure.
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Components of electric vehicles, hybrid electric
hybrid

Fundamentals of vehicle dynamics. Evaluation of

vehicles, and plug-in electric  vehicles.
energy consumption according to international standard
driving cycles. Electric vehicle drive-train  systems.
Electrical

energy storage systems. Fundamentals of chargers.

Motors for electric vehicles. Converters.
Standards and technologies for Vehicle-to-Grid interface

and electrical infrastructure.
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Operating power electronics devices in power
converters. Experiments on AC to DC converters, DC to |
DC converter, single-phase DC to AC converter, and |
three-phase DC to AC converter. High frequency switching

circuits. Electromagnetic interference and filters.

01205363 nasldeuiAssanasiurdslusu

FnidoaTouuinoy: 01205242
Imrsaivunsauiu: Tl
AeSuIe T3 (Course Description)

uridslii UG iRnsveaeuirdssudasiunsruaaduidu

NTELARSe 1AS pendasunsrnansudunseuanss a3 oe

wUasunszuansudunsruaaduaafeuasias ol aiy

nszuaasudunseuaaduatuiia n15sUNIUNIL
1 = ot

udwnliiuassnso

power converters, Experiments on AC to DC converters,
DC to DC converter, single-phase DC to AC converter,
and three-phase DC to AC converter. Electromagnetic

interference and filters.
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Introduction to measurement and control
devices. Analog and digital transducers. Distance, velocity
acceleration Pressure measurement

and Sensors.

techniques. Differential pressure transmitter. Fluid flow

measurement includes primary meters, secondary
meters and special method. Measurement of
temperature includes nonelectric methods, electric

method and radistion method. Types of liguid level
measurement, direct liquid level measurement, indirect
liquid level measurement includes hydrostatic pressure
metheds, electrical methods and special methods. pH

Sensor. Conventional controller.
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Introduction to measurement and control
devices. Anzlog and digital transducers. Distance,
velocity, and  acceleration  sensors.  Pressure
measurement. Fluid flow measurement. Temperature
measurement. Fluid level measurement. Optical and
acoustic sensing technigues. Laser ranging and LIDAR.
Fiber optic sensors and applications in automation

systems.
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Logical sensors and actuators. Relay and relay

circuits.  Timer and counter in relay circuits.

Programmable logic controllers. Basic programmable

logic controller instructions. Timer and counter

programmable logic controller instructions. Control

programmable logic controller instructions. Design

technigues and programmable logic  controller

programming for industrial automation controls. Analog
sensors and actuators. Introduction of Analog controls,
controller networks, human-

programmable logic

machine interfaces.
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Fundamental concepts and technologies of
automation systems. Industrial sensors.  Industrial
actuators. Relays. Time-delay relays. Counter relays.
Relay circuits. Programmable logic controllers. Basic,
timer, counter, and numerical data operation
instructions of programmable logic controllers. Design
logic  controller

techniques and programmable

programming for industrial automation controls.

Supervisory control and data acquisition systems.

Industrial communication networks.
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Robot system. Sensors. Concept of rationality.

Intelligent agents. Finite state machine. Searching
algorithm. Fuzzy logic. Genetic algorithms. Machine vision.
3D image via stereo vision camera. Image processing.
Natural language processing. Machine learning. Decision
trees. Neural network. Applications of artificial intelligence

in industrial robots and service robots.
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Autonomous robeot  systems. Sensors  and
actuators. Concepts of rationality. Intelligent robot agents.
Finite state machines. Search algorithms. Robot operating
systems. Management of nodes, topics, services, messages
and simulators in robot operating system. Image and audio
acquisition. Image and audio analysis. Machine visicn. 3D
image management. Natural language processing. Machine
Artificial

Applications of artificial intelligence for industrial and

learning. Decision trees. neural networks.

service robots using robot operating system.
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Intelligence
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Laboratory on communication systems and

networks.  Broadcasting  systems. Multiple access

technigues. Network components. Virtual local area

network. Internetworking of virtual area network.
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Ethernet cable. Basic network addressing.
Digital ~ surveillance systems. Wi-Fi  configuration,
Networking devices. Network simulator. Basic network

connectivity. Port security. Basic VLAN. Basic networking

| software. Inter-VLAN routing. Network protocol analyzer.

Virtual private network. Create a virtual private network

on the Internet. Network certification roadmap.
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processing starter kit testing. Analog to digital and digital

filter design. Implementation of fast Fourier transform
(FFT).

Introduction to digital signal processing starter

kit (DSK). Code composer tools learning. Digital signal

to analog signals conversion control. Finite impulse

response (FIR) filter design. Infinite impulse response (IIR)
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Digital signal processing tool and operational
environment. Linear time-invariant system synthesis.
Finite impulse response and infinite impulse response
filter design and analysis. Fast Fourier transform and
spectral analysis. Short-time Fourier transform and
spectrograms. Multirate processing and sampling rate
conversion. Filter bank principles and applications.
Random signals and power spectrum density
estimation. Adaptive filter creation. Integration of digital

signal processing components into application projects.
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Definition of biometrics. Biometric verification,
identification, and authentication. Performance analysis.
Design of biometric systems. Fingerprint recognition. Face
recognition. Iris recognition. Other biometric traits. Multi-
model biometrics. Biometric sample guality. Biometric
system security. Spoof attack and detection. Law and
privacy issues. Biometric standards. Current advances in

biometric technology.
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History of biometrics. Biometric characteristics
and usages. Biometric systems and operations.
Biometric data acquisition. Preprocessing for biometric
data. Biometric sample guality assessment. Biometric
feature extraction. Biometric matching. Biometric
system performance testing and evaluation. Multi-

madel biometrics. Adversarial attacks. Related laws and

privacy issues. Current advancements in biometrics.
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Cameras and vision sensors. Camera system via
internet. Image and video acquisition. Len distortion and

geometric transformation. Pixel brightness

transformation.  Color  processing.  General  image

Object

recognition.

tools.
Object

processing tools. Image transform

segmentation and  detection.

Introduction to video tracking.

01205414 YFURMIMsUsTIIANMUAZNISHEY  1(0-3-2)

Wivvospauiunes v

Image Processing and Computer Vision

Laboratory
Sunfidesduuannou: 01205681
Sniidoadoundeniu: Tl
finedunesedw (Course Description)

Y Udnsussuraninuarnisuaadi ures
rouRumoiidosiu uogaimiuarsyuuUfiRintg manen
wogaLAEN1SIUTUNTY MIrUANNADILALNTIUILNTY A9
wUasruiduuatazn sUSunBalaunTy n1snsasnw
Ltasmiﬁmmnmwﬁu‘ﬁ_m nseTRTurey MiuUasdn uay
nsmsaduiduseugd nwsﬁauiﬁaﬁmﬁmﬁu QREERISL]
W MIFRkEnAm n1333dng

Introducticn to image processing and computer
vision laboratory. Vision module and operating system.
Vision module set up and programming. Camera control
transformation  and

and programming.  Intensity

histogram  equalization. Image filtering and basic
segmentation. Edge detection, Hough transform, and
contour detection. Introduction to deep learning. Image

classification. Image segmentation. Object recognition.
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Internetworking and Cyber Security
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Exploring the network. Physical components
of a network. Network Model. OS| reference model. Hub.
Switch. Router. LAN segmentation. Collision domain.
IPvé .

Subnet masks. CIDR notation. Default subnet mask.

Broadcast domain. TCP/IP protocol suit. IPv4 .

Network addressing scheme. Variable-length subnet
mask. Host-to-host packet delivery. Internet connectivity.
Network simulator. Network configuration. Port security.
VLAN. Inter VLAN routing. Address resolution protocol.
Routing protocol. OSPF. Network security. IPSec. VPN.
Troubleshootine.
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Fundamental concepts of computer networks.
Network administration certification. Network addressing
and network architecture. Network simulztor and
network device configuration. Network routing protocols
Network troubleshooting.

and protocol analysis.

Overview of network security. Network security
principles and technologies. Ethical system auditing.

Decentralized networks. Integrated network systems.
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Optical Devices
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Finefunes1eiv (Course Description)
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gunsRllanNg wannIsvinuvenawes vinvouaiaed
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Light, Solid state physics. Modulation of light.
Display devices. Principle of laser operation. Types of
laser. Technique and application of laser. Photo
detectors. Optical fiber waveguides. Devices in optical

communication.

Laser Engineering
JonidpuGouunreu: 1l
FeiiresSoundaniu: 1l
Fefuiuseiv (Course Description)
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Fundamentals of light and optical amplification.
Principles and structures of lasers. Types of industrial
lasers. Modulation and scanning of laser beams.
Photodetectors. Applications of lasers in industry,
measurement, and control. Material processing and
medical applications. Laser safety. Laser engineering

project.
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Semiconductor Sensors ARy

Semiconductor Sensors and Interfacing
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Anagunes 1837 (Course Description) F195U 578797 (Course Description)
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Evolution of  semiconductor Sensors.
Classifications of semiconductor sensors. Semiconductor
fabrication technologies. Acoustic sensors. Mechanical
sensors. Magnetic sensors. Thermal sensors. Chemical
and bio-sensors.

Integrated sensors. Micromachined

sensors and microelectromechanical system sensors.

Yiuammansnmidudiunamalwi udnnnsilesTaiy
nann1sAUETN udnnisnandou Usingaiselinled
Wwanin wannsmswiivan uaznannisaidliwa nns
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wadanisandyyiusuniu nsliemeidasuiseaies
sUuunsouenuuAafa naUssyndldfisuiniiuds
nsuwned Bubud uasseuuBumeiidnusratuas s
Operating principles, applications, and fabrication
of semiconductor sensors and Micro-electromechanical
systems. Theories of physical-to-electrical transduction,
piezoresistive, capacitive, thermal, photoelectric,
magnetic, and electrochemical effects. Design of signal
conditioning circuits and electrical readout methods,
including noise reduction technigues. Analysis of smart
sensors, digital interfacing protocols, applications in

biomedical, automotive, and loT systems.
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Process control. Elements in process control
system. Discrete and continuous process control system.
PID control system. Feedback control. Feedforward
control.

Adaptive control and predictive control.

Examples of industrial process control.

uwuuseiled szuuAIUALLUUR oA nsmuauwuutaundy
niseruAuuuudeuRss nisarvRuuuuUTusILaE RS
AIUAMBRIANsaliuuInges hegunsuIunsAIuAly
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Process control. Elements in process control
systems. Discrete and continuous process control
systems. PID control systems. Feedback control.
Feedforward control. Adaptive control and model
predictive control. Examples of industrial process

control.
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Process Control Process Control
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Elements of discrete

Computer control.

modeling.  Discrete controller design. Controlled
computers, Computer interfacing. Sensors for computer
control. Command generation in machine and process
control. Sequential control using programmable logic

controllers. Process modeling.

WY URN Medrdivuy Aeideunas
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Computer Control of Machines and Processes Computer Control of Machines and Processes
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Elements of discrete

Computer control.

modeling. Discrete  controller  design.  Controlled
computers. Computer interfacing. Sensors for computer
control. Command generation in machine aﬁd process
control. Sequential control using programmable logic

controllers.
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Industrial Robot. Cobot. Controller desien.
Human-robot interaction. Mechatronics. Sensor fusion.
Force control systems. Force measurement. Force
estimation. Observer design. Robot programming. Control

of robot and real-world applications. Robot safety.
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Principles and technigues of human-robot
collaboration. Industrial robots. Collaborative robots.
Autonomous mobile robots. Motion and force control
design. Force measurement and estimation. Al-based
perception and motion planning. Robot programming
and Simulation  software  for

safety  design.

manufacturing processes.
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Human visual perception. Image sampling and
quantization. Image sensing and acquisition. Introduction
to image processing programming tools. Image
enhancement in spatial domain. Detection of edge, ling,
corner, and basic shapes. Image segmentation and
thresholding. Morphological image processing. Color
image processing. Image transforms. Image enhancement
in frequency domain. Image restoration. Current image

processing applications.
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Human visual perception. Image sensing,
sampling, and processing

quantization.  Image

programming  tools. Image interpolation  and

compression. Basic image operations and geometric
transformation. Image processing tools in the spatial
domain. Image processing tools in the freguency
domain. Color image processing. Image segmentation.
Morphological imaee processing. Basic feature
extraction. Basic image classification. Edge, line, circle,

and corner detection.
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Advanced image processing programming tools.
Image transforms. Image formation physics. Image pre-
Feature extraction.
Object

recognition. Introduction to image understanding. Current

processing. Image segmentation.

Shape representation and  description.

object recognition and image understanding applications.
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Image formation physics, lenses, sensors,
digital cameras, and interfaces. Perspective and image
calibration. Image transforms. Image compression.
Image restoration and filtering. Image seementation.
Image feature extraction and representation. Feature

selection and class separability measures. Image

recognition.
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Engineering.
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the problem. Developing work plan. Formulating the
problem through reviewing background and integrating
knowledge. Preparing for or preliminary conducting of
Collecting the field data

developing the mathematical model if applicable.
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Writing the first part along with any preliminary findings.
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management, with emphasis on technical issues and

technological trends in industrial and utility contexts.
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modern  telecommunication and

and technological trends in industrial contexts.

- 498 -




8. 91919dfdau

= - ' w o
- seaviBunmuiivsingluidundngnste 5.1.3 -
9. MIUaRWaTNIN1TTEuIINudngRsg e

- TEazBuAmUNUTING lUENMANAT AARWIN 1 —

- 499 -



KUUAEUBYRUTUUTITIIN %N, 1-2

szauUSyyIns
AMAdeadanssulnin audAanssuadns
uruminin (L usspe-u I iR s Anydiunuies)

a0 01205499 3(0-9-6)

olvnelne  Tassrunelalauimanssulnii i
-

—
aft

Yovinwdeange Electrical Engineering Capstone Project |l

2. swiviveuiuuseglunsnniussiuuiyyed dd
v) winndviengludngasimnssumansiudin amivfimnsaind
(v') 3vunu
() v maniedsry
() 3vuawizideon

() wwawdvudanias

() AEMSEMIUNENgRT.... e 11 1y ROTRP——
3. AwiideaSeuunieu 01205491 lassuuadalauienssulwia | (Electrical Engineering Capstone
Project )
4. FwiiidesGoundoutu  ud
5. Yuiidavirsein Fufl 23 \feu nsngIAL WA, 2569

6. InguszasAlumsnau/Jiudsesein

6.1 ANUERYYRITIBITIATIMANATUNTUTUUT

Sevlassnuualalamidemnssulni | Lﬂu‘i‘lu'umauﬁwﬁ'ﬂjlunﬂ‘ﬁw‘nuLLaziJizqﬂm"Lﬁz’fa@ﬁﬂmuié’w
FmanssalidldSoun ifeudymiiidenududeuluanunisaitiegradussuu mssufiulassely
sredniUalenalianldEnnuziunnsoanwuy nsvaaas msliaseidaya mevihauduiy msdavi
$1897u NMsdeans Waudmsthiavernadniiddmnssy faduanssousiimnsiioadndosldlunuasogis
foviins Meivi s lunumddnlumsiauanundonvesddniefuienis anusulereusiodey uay
I TIANEN neufingnsvihanuluangimnssulni

n1sU%‘ngq's1ai*nwﬂ%"’aﬁﬁﬁ’mqﬂizmﬁﬁalﬁaaﬂﬂé’mﬁ’unseummsg’nuwaé’wﬁmiL‘%ﬂuj’@"’]uimn‘ﬁmﬁ
Jufwousulussduaina Taewdunsenssfiunssuauns senuuy naass S1asize Usuiduna waznsthiaue
el dimnssulvdanududuinniy sudddseinidvnifdungindaendiasfounnundonsoian
Tunsfuimnsioodniauduiansine veluduimnssumans ausUlaveusadiny wazasTEIUII
0N

6.2 HaANWSINATUNUTER

nagwsnsl3eussraus1eivn (CLOS) nadnsn1TiSvui v wmangms (PLOs)
1. ifenldirsaiseanuuuniamiollonnaesd PLOS Uszgnaldiniesilonsimnssy inpluladfdvia

munzaufudnuazveddasu wisweSuemanaids | Jogsshivg wasdoya stavuvau laerdsddaniivun

o w o

Fennssulunsdenld wazdednavoumipslouazinalulad

- 500 -




HAAWSNSITEUST2AUTIETY (CLOS)

HaawsnsiSBuivawdangns (PLOs)

2. aiflun1seeniuuvh onaaasiawdymini
Imnssuidudou Taeldosfmuimeamnssaluii

wazAlaislodianiamadin wasugia wasdwnde

PLO8 Ussiiunansenuvaamsunlomimiaisnssusodeu
\WiTwgha Awinaen uwavnisnaugEy laerdabnseuees

NOVLNEUATINATEIWIN AN

3. Apsgvideyananisiniinlassnusglvens Lie
ajuna AnTumung wasiEusuLININRIVIFBEDAYEY

LR o IR Yt Ta

PLO4 msaeulymwiousingmisainisimnssy laald
nsEUIUMIMONEImaassmiunsaaauuiign nsiufuuay
Wiunuswdeya minaaes nsinssiuasdunszvideys

welwlddpasuignieuazundotionundnimnssulni

4. ﬁamwaﬂ'ﬁﬁﬁLﬁumumﬁmﬂﬁuﬁﬂugﬂuwms

UNEUDAILII AL TIBNUAEANYAENYS

PLO7 doansveyaviviminssusmniwiinewasniwdngyly
JULLUIN aednenldnes wavuuuniedudnvalniaimnssy

"Lﬁaths*ffmmuuazgﬂﬁaaﬁ'm’q’%’uaniﬁmmwma

L1}

5. UjURmAmnssulae@avanassenussaindnuas

prwiuiiaveulumsvihausiugdu

PLOS UfjURmuassenussauasinigin@nimnssy lny
fananasusssukazuEnngAnTINaenadas nelanseuees

NVENE LBYUSUNIDIAUVEINVIRIEN A

6. MAHUSUipAUELuarANIURB UL a e TinSENY

foAnumpitadluntsAniulasau

PLO10 Uszgndlivdniasugrmanilasmauimsnimngsy
Tunsdamsninensuwavativayunssndulaniglanmdes

waraylyuwiueu

7. mugumsiiulasauliTulumuwsuuLey

TEHEIAMWINIVUR

PLO10 UssgndlivaniAswgAanskaznMsusmsanimnssy
Tunsdanrsviwensuasaduayunsindulaniglinudes

wazayllniuey

8. gimwrw'rsmﬁm'm;?l,l,azﬁﬂwLQW'I:W]aashaL‘fJ‘u

sruulumsuitgymmsimnssuiidudou

PLO3 88ALUUSTUU NSEUIUMS W30I5N1smadannssulndn
Woudtymmamnssufidudou noldamudesmsuas
Jormunvasru Tneiidstadednfniufag Tausssy ay
Uanndiy gannie Fanedou AMIGINTN UaznsAL

gyfunanniginsdin

=501 =




7. ansafivudivunisuiudseseiden

EUERRITH 3 UTUUR defivAsuudag
01205499 lassarirmnssului I 2(0-6-0) | 01205499 lnsanunavalnuieangsulnii | 3(0-9-6) | - Wasudein
Electrical Engineering Project Il Electrical Engineering Capstone Project |l - ifumiefa
Jfiresdeunnnieow: 01205491 IofiFesSensnrieu: 01205491
TufdpaFeundouiu: 1l JofiFpsdoundouiu: 1
Freunesefinn (Course Description) ABSUTTIEin (Course Description) - Sl
mailassuianssdlninlidiga madenifirtesdiononuuuuasiiodionnans | Mofuiesede
fivunzay nrseiluntseoniuuiasvaaeaf ouwdTym
MIAMNTIN NTIATIEY LAz NTU sl UNAANS n1sula
AHvnguaEagURanTAnluu nsdLauetaEuBLuY
MBI IIN TR IRDBERTBL AT
Accomplishment of Electrical Engineering Selecting appropriate desien tools and
project. experimental tools. Design and experimentation
processes for solving engineering problems. Analysis
and evaluation of results. Interpretation and conclusion
of project outcomes. Recommendation and future
development of the project.

8. 819138gFou

— wariBanuiusinglusuvangnsde 5.1.3 -

9. MTUARINAANSNTBUSIINUANgATE e Y

— swaiBuanuiunngluiduvdngas aanuin 1 —

- 502 -




AMAKNUIN 3
Lt‘U‘U'U‘ﬁm"I‘léﬂ‘iﬁJLLﬁﬂQNaﬁ'm'Wij?ﬂﬂ"li

v91919138FuRRvaUNENgRs/ /81 1sEUsTImaNgRS

- 503 -



UUUWDTIUTIN YN TUHAIIUNIATINS

O oransdifaou O onansdiuen

d a s

599ANANS13158 ﬂsmtywﬁuﬁ GRIeR L]

% 9

dusamsAneszaudSyien U we. 2557

UIIRIUNTY

TEAUATINTWHALIU

a1

UILN

1. HATULASYSRISEUISHY A9 BilsdauSaunauiunnig

2. HaURY

2.1) K Phetmeesri and K. Sukvichai. 2025. Seamless Indoor and Outdoor Navigation for
Ugvs Using Image-Based Localization, 203-207. 17th International Conference on
Knowledge and Smart Technology (KST). Bangkok, Thailand. 26 February - 1 March
2025. (Computer Science Cooperative Research Network (CSCRN))

2.2) K. Sukvichai, N. Thongton and T. Kitmuti. 2025. Accessible Al Wearables Device for
Visual Impairment in Low-Income Communities, 5-8. 2025 Fourth International
Symposium on Instrumentation, Control, Artificial Intelligence, and Robotics (ICA-
SYMP). Bangkok, Thailand. 15-17 January 2025. (Electrical Engineering/Electronics,
Computer, Telecommunications, and Information Technology (ECTI) Association,
and technically co-sponsored by IEEE Thailand Section, Artificial Intelligence
Association of Thailand (AIAT) and Thailand Robotics Society (TRS))

2.3) K. Vitoonkijvanit, K. Sukvichai, S. Marukatat and T. Isshiki. 2025. Entropy-Driven Two-
Stage Flash-and-Flag Cascade for Rail Defect Inspection with YOLO-Based Detection and
GPS Tagging on Standard Laptops, 1-6. 2025 Research, Invention, and Innovation
Congress: Innovative Electricals and Electronics (RI2C). Bangkok, Thailand. 19-20

August 2025 (IEEE).

0.4

0.4

0.4

- o a
3, Naﬁ'\uﬂ'la')'ﬂﬂﬂ'ﬁlﬂaﬂﬂmﬁau

4. wauAvnsiulddsay

- 504 -




HUUNDTHUTIUIYNITUAAIIUNIIYINTG

o

O oransdgSuiinveundnans M oransduszdmanans

il

Y

O er91sddaeu O sr95dfiies
599ANEATI15E AT.ANAUR VIYANUR

dusansAnerszauUSynen U w.a. 2546

UITRUNTY

TEAUANATWHAITY

A

L9ALIN

1. HATULASHIBLTBUGEY A191 NsFaUIaUNANNAYINTG

2. HAUAIY

2.1) 5. Sricharoen and K. Hongesocmbut, 2025. Physical Model Approach for Estimating
Energy Consumption of Electric Vehicle, 1-6. 2024 IEEE International Smart Cities
Conference (ISC2). Pattaya, Thailand, 29 October-01 November 2024, (Electrical
Engineering Academic Association (Thailand))

2.2) Fanta Senesoulin, Komsan Hongesombut, Issarachal Neamroo and Sancha
Dechanupaprittha, 2024. ConvLSTM-based real-time power flow estimation of smart
grid with high penetration of uncertain PV considering measurement noise.
Computers and Electrical Engineering. 115(109108), 1-20. DOl /
10.1016/j.compeleceng 2024.109108. (Scopus)

2.3) T. Phophongviwat, T. Boonlert, and K Hongesombut. 2024. Enhancing erid
stability using a virtual Inertia-Integrated railway power conditioner in railway power
supplies with high renewable energy penetration. IEEE Access, 12: 44841-44857. DOI
10.1109/access.2024.3381526 (Scopus)

0.4

1.0

1.0

3. HAIUNITEINTsluanEME Y

4. waeudvnssulddeny

- 505 -




WUUNDSHUTTUNYNTHURAIIUNIIYINTS

€ Vs

O enansdgSuiinveundngns M anersdsedmdngns

Vv

O ovnsdfaou [ 9ra1sfies

509ANEATI15E AT.19178R HnTFuRgY

dusansAnwszaudsynen U we. 2553

UITUIUNTY

TEAUANNTWHAIIY

A1

YN

1. HaUUASaSBUEEY A191 NisFevSoUnANNIvINIg

2. HaIWIY

2.1) K. Kiattikunrat, T. Leelasawassuk, S. Hasegawa and C. Mitsantisuk, 2023. Pose
Capturing and Evaluation in a2 VR Environment. 1-6. 2023 International Technical
Conference on Circuits/Systems, Computers, and Communications (ITC-CSCC
2023). 38th. Jeju, Korea. 25-28 June 2023 (The Institute of Electronics and
Information Engineers - IEIE)

2.2) K. Wongvichayakul, C. Mitsantisuk and K. Prompol. 2023. Development of
High-Precision Ultra-Wideband (UWB) Path Following Using Kalman Filter for
Automatic Guide Vehicles. 1-6. IECON 2023- 49th Annual Conference of the
IEEE Industrial Electronics Society. Singapore, Singapore, 16-19 October 2023
(Institute of Electrical and Electronics Engineers - |IEEE)

2.3) K. Rattanasuwan, C. Mitsantisuk, and K. Sirimachan, 2023, Object Classification
by Spectrogram Analysis of Impact Force Response using Convolution Neural
Network. 96-99. 2023 Third International Symposium on Instrumentation,
Control, Artificial Intelligence, and Robotics (ICA-SYMP). Bangkok, Thailand, 18-
20 January 2023 (Institute of Electrical and Electronics Engineers - [EEE)

0.4

0.4

0.4

3. HAIUNIITINITILAN B0

4, wasuIrIMssuldaeay

- 506 -




WUUWBTHUTIUNYNTUHAIIUNINIYINTG

M eransdfsuliemauvdngns M ersdusedmanans

u Y

O sr91sedany O s95dfew

4

o a o

HUeAanT19158 As.0igydl Tusius
d5an1sAnwiseaulumen U w.A. 2563

w oW

UITUIUNTY

TEAUAMNTWHAIY

e

MUN

e

1. HATULAVEDISEUGE Y A191 UledausaUnAIUIVINIg

2. HasuIdY

2.1) B. Maneelcke, S. Boonto, P. Sanposh, Y. Tipsuwan, N. Chinthaned and
W. Tanaprasitpattana. 2025. Closed-Loop System Identification of an Unstable
Nonlinear System Using Koopman Operator. 70-75. 4th In Fourth International
Symposium on Instrumentation, Control, Artificial Intelligence, and Robotics
(ICA-SYMP). 4th. Bangkck, Thailand. 15-17 January 2025 (Electrical
Engineering/Electronics, Computer, Telecommunicaticns, and Information
Technology (ECTI) Association, and technically co-sponsored by IEEE
Thailand Section, Artificial Intelligence Association of Thailand (AIAT) and
Thailand Robotics Society (TRS))

2.2) K. Nudad, P. Sanposh and N. Chinthaned. 2025. A Hybrid SMC-FOC Strategy
for BLDC Motor Control on a Low-Cost Real-Time Experimental Platform. 939-
944. 2025 SICE Festival with Annual Conference (SICE FES 2025). Chiang Mai,
Thailand. 9-12 September 2025 (Institute of Electrical and Electronics
Engineers - IEEE)

2.3)W. Jamnuch, P Lao-Anantana, N. Chinthaned and P. Sanposh. 2025. Fractional
Integral Terminal Sliding Mode Control for Servo Motor Systems in Phenotyping
Robot in Precision Agriculture. 945-949, 2025 SICE Festival with Annual
Conference (SICE FES 2025). Chiang Mai, Thailand. 9-12 September 2025

(Institute of Electrical and Electronics Engineers — IEEE)

0.4

0.4

0.4

3. NAYTUNIIYINIT IUAN U DY

4. wanudrinissulddeay

- 507 -




HUUNBSHUTTUYNTUNATIUNIIIING

€ Vs

O eransdgSuilavoundngms M o1arsduszdmanans

Y U

O srasdnaau O s191589e

v
HeA1EAs19198 As.0lgan1 unstoy
dsansAnerssduuiyaen U w.e. 2565

VITUUNTY i:ﬁUﬁNﬂﬂWNﬂﬂ’!u AN
dwtin
1. HAIULAIATBIBUEYY (191 WilsFauTaunauIvINg
2. HAUIL
2.1)N. Taengnoi, K. R. H. Bottrill and P. Petropoulos. 2024. GN-Model Performance L 0.4
Evaluation of Distributed Raman Amplification for WDM Transmission. 1-2. 16th
Pacific Rim Conference on Lasers and Electro-Optics, CLEO-PR 2024. 16th.
Incheon, Korea. 4-9 August 2024. (the Optical Society of Korea)
2.2) Taengnoi Natsupa, Bottril Kyle RH., Hong Yang, Yu Wang, Sahu Jayanta, M 1.0
Hanzo Lajos, Richardson David J. and Petropoulos Periklis. 2024, Coherent O-
band WDM transmission of DP-160QAM over a 50-km BDFA-amplified link.
Optics Express. 32(9),: 15483-15492, Doi: 10.1364/0E.512037 (Scopus)
2.3) K. R. H. Bottrill, N. Taengnoi, Y. Wang, J.K. Sahu and P. Petropoulos. 2024, k 0.4

1200km Coherent O-band Transmission using In-line BDFAs and Standard Single-
mode Fibre. 1-3. 2024 Optical Fiber Communications Conference and
Exhibition, OFC 2024. San Diego, USA. 24-28 March 2024, (Institute of

Electrical and Electronics Engineers ~ IEEE)

3. NAIUMITINISIUAN YL DY

4. wasudvnissulddsay

- 508 -




WUUNBTUUTIUIYNTUNASIUNISIYING

O enanséffSuiinveundnans M eransdusedwmdngs
¢« v € a
[ eransdffaou O oransdiuen
HY8ANan 919158 AT.AYUNNT Junugans gneusie

dusansAnwszauyineyen U we. 2561

VITUIUNTY izﬁuqmmwwmm 1
shmiin
1. NA9IULAIUIDIEHUIEYY 651 MUiEevTaUNANIYINTg
2. HBUITY
2.1) N. Sachchabutra, K. Kongsiyapan, S. Sirisukprasert and N. C. Roekrai, 2025. L 04
Implementation of PV System for Reducing Village Common Expenses. pp. 1-4
13th International Electrical Engineering Congress (iEECON). 13th. Hua Hin,
Thailand, 5-7 May 2025 (Department of Electrical and Computer Engineering,
KMUTNB, in collaboration with the Electrical Engineering Academic
Association (Thailand) (EEAAT), and IEEE Thailand.)
22) W. Oramoot , R Sucholpanit, N. Sukmanont , D. Khakkharho, L 0.4

P. Anantarativakorn, J. Sanjaisue, N.C. Roekrai and T. Kerdphol. 2025. Design of
Community Hydropower Storage for Agriculture in Thailand’s Highland Area. pp.
1-6. 13th International Electrical Engineering Congress (iEECON). 13™. Hua
Hin, Thailand, 5-7 May 2025 (Department of Electrical and Computer
Engineering, KMUTNBE, in collaboration with the Electrical Engineering

Academic Association (Thailand) (EEAAT), and IEEE Thailand.)

a w =l
3. Nae’lu‘ww'.!’u'm'ﬁ'luanwm:au

4. waAvnissulYdeny

- 509 -




WUUHDTUUTTUIYNTUHAIIUNIEIYINTS

M enansdisuiaveundnans M er9sdusedmdngns
O enansdiaeu [ enansdfiey

¢ oY < [
TIANEATINTY AT.RUNLY Y qnvﬂ?mwaﬁ

dusamsAneszaudTygien U w.A. 2546

UTIIUNTH :ﬁuqmmwwamu A1
dwiin
1. HATUUEAIUIRIEBUELS AT wilidauTaunanulvinis
2. HA1UIY
2.1) C. Jamroen, D. Rerkpreedapong, P. Astero, M. Shafie-Khah, and M 1.0
S. Dechanupaprittha. 2025. An improved SoC satisfaction method for EVs in
frequency ancillary services. Journal of Energy Storage, 143, 119682, 1-12.
(Scopus)
2.2) C. Jamroen, D. Rerkpreedapone and S. Dechanupaprittha. 2025, Two- M 1.0
Stage Faimess-Oriented Control Framework for coordinated PV curtailment
and EV charging. IEEE Transactions on Industry Applications, 1-16. (Scopus)
2.3) Chaowanan Jamroen, Dulpichet Rerkpreedapong, Poria Asterc, Miadreza M 1.0

Shafie-khah and Sanchai Dechanipzprittha. 2024. Impacts of expected state-
of-charge satisfcation for electric vehicles participating in frequency
containment reserve. Journal of Energy Storage, vol. 101, 113826, 1-15.

(Scopus)

a o -
3. NASIUMNIVIN T IANBEDY

4. waudvinissulddeey

- 510 -




WUUHDTHUTIUNYNTURAITUNNGIYINTG

& as

O omnsdifsunnveundnans
O eransdifaou
&

&
d

YIWANANTIA158 AT.NTA SUWNIY

M sransdusedvdngns

O anasdfiaw

wsansAnenszaulynen U w.a. 2546

UTTUIYNTH TEAUAMNINHEIY @1
Y191dn
1. HaUUASYIaEEUISES A19) wlsdeviSauna1uieInis
2. Hae1uAde
M 1.0

2.1) 5. Suphannarach, D. Thanapatay, N. Prasertsung and S. Kamuang.
2023. Electricity Generation from Single Chamber Microbial Fuel Cells
using Granular Activated Carbon as Anode for Wastewater Treatrent.

Engineering Journal. 27(6): 1-10, Doi: 10.4186/ej.2023.27.6.1 (Scopus)

a o o
3. HAIUNIITINTSLUANWIZ DY

4. waerwdeinissulddeny

- 511 -




WUUWDTHUTIUIYNTUHAIIUNINITING

O envsdfSulaveundnans M eransduszdmdngms

O oransddaeu O sransdiiery

A9 Aan319158 a5.eudy 25iA9n
dusamsdneszaudSgymen U we. 2545

UITRUNTY

SEAURMNINNAIY

A1

LY

19U

bt

1. HAULFSWSRIEBUE Y A5 wiledauTaunanuieinns

2. NaUITY

2.1) P. Petchtone, D. Worasawate, T. Pongthavornkamol, K. Fukawa and Y. Chang.
2024. Experimental results on FMCW radar based Human Recognition using only
Doppler information. pp. 1-5. 2024 21st International Conference on Electrical
Engineering/Electronics, Computer, Telecommunications and Information
Technology (ECTI-CON). 21st. Khon Kaen, Thailand, 27-30 May 2024 (Electrical
Engineering/Electronics, Computer, Telecommunications and Information
Technology Association (ECTI))

2.2) Panupong Sunkom, Denchai Worasawate, Chadchai Srisurangkul and Minoru
Nakayama. 2024. Improved ultra-short-term pulse rate variability using hair
detection and majority vote in subintervals. Science, Engineering and Health
Studies. 18: 24040012, 1-8. Doi: 10.69598/sehs.18.24040012 (Scopus)

2.3) D. Worasawate, W. Asawaponwiput, N, Yoshimura, A. Intarapanich, and D.
Surangsrirat, 2023. Classification of Parkinson’s disease from smartphone
recording data using time-frequency analysis and convolutional neural network.

Technology and Health Care, 31(2): 705-718. (Scopus)

0.4

1.0

1.0

3. NSNS IUANBUE DY

4. wasuIvnsiulddeay

-512 -




WUUNBTHUTIUYNTUNAIIUNIYING

O er9rsdgSuiinveundngns M enansdiuszdmdnans

AU O eransdfiaw

HeAanI19178 A9.052005 FezusIvd

dusamsAnesyaudiygyen U w.a. 2553

UTIUIYNTA

FEAURMATWNAIY

A

i3

o

U

ﬂﬂ

1. HAULAIYSBIS UGS A9T nlsdauSaUnANNAYINIg

2. HAIUITY

2.1) T. Jariyanorawiss, K. Kanjanasit, W. Chongburee and N. Sornsungnoen. 2025.
SAR Analysis in an Anatomical Head Model Using CFL-Optimized Yee Cells and
an Accurate Dipole Mogel at 700-MHz for 5G Mobile Radiation. IEEE Access. 13:
82718-82731, Doi: 10.1109/ACCESS.2025.3568603. (Scopus)

2.2) C. Nakudom, H. Kotpetch, T. Khongdeach, T. Jariyanorawiss and W.
Chongburee. 2025. Practical Evaluation of Ranging Performance of 923 MHz LoRa
with Meshtastic. 342-347. 2025 Tth International Conference on Electrical,
Control and Instrumentation Engineering (ICECIE). Pattaya, Thailand. 22-23
November 2025. (IEEE)

2.3) K. Kanjanasit, P. Osklang, T. Jariyanorawiss, A. Boonpoonga and C.
Phongcharoenpanich, 2023. Artificial magnetic conductor as Planar antenna for
5G evolution. Computers, Materials & Continua/Computers, Materials &

Continua. 74(1): 503-522. (Scopus)

1.0

0.4

1.0

3. HAIUNITINISTuaNwT Y

4. wasudvinissulddeay

- 513 -




WUUNDTHUTINUYNINHAIIUNIIYINTS

Hoansdfsufinvaundngns M enansdiuszdmdngns

[ en973dieou O enansdfuay

HneA1anI19158 A9.59974 ana
dnusamsaneszaudaien U w.e. 2559

UTIUIUNT ‘S:ﬁUQNﬂ'ﬁWNﬁQ'N AN
tiusin
1. HATUWAIBITBUGEY A9 wilsdauTaunanudvinis
2. HAIUIIE
2.1) Thongchart Kerdphol, 2025. Designing Supplementary Controller with M 1.0
Thyristor-Controlled Series Capacitor for Enhancing Inertia-Sharing Capability.
IEEE open Access Journal of Power and Energy. vol. 12.: pp.564-577. Doi:
10.1106/0OAJPE.2025.3567538 (Scopus)
2.2) Thongchart Kerdphol. 2025. Leveraging vehicle-to-grid technology for M 1.0
sharing synthetic inertia in renewable-dominant erids. Electric Power
Systems Research. 241: 111405, 1-15. Dol 10.1016/j.epsr.2024.111405
(Scopus)
2.3) P. Anantarativakorn, and T. Kerdphol. 2025. Long Short-Term Memory- M 1.0

Based approach for ensuring Cyber-Security in Grid-Forming inverters. IEEE

Access, 13:165941-165955 (Scopus)

3. HAUNIEITINTIUANEE DY

4. waudvnissulddny

-514 -




WUUWBSHUSTUYNTURNAIIUNNAYINTT

O erasdisuiinwoundnans M o191séiusedmdngms

Rt Y

€ € a
O snasdiaeu O 9719158fe

HY28AIAATIA158 A9.5UNT do0RY
dusansAnwseaudien U w.a. 2561

UITIYNTH 55&'1'Uﬁmmwaamu AN

UMLN

1. NATULASHIBISHUIE Y AN9Y VUSFEYTEUNAINUATINTG

2. HaUITY
2.1) C. Nakudom, H. Kotpetch, T. Khongdeach, T. Jariyanorawiss and W. L 0.4
Chongburee. 2025. Practical Evaluation of Ranging Performance of 923
MHz LoRa with Meshtastic. 342-347. 2025 7th International Conference
on Electrical, Control and Instrumentation Engineering (ICECIE).

Pattaya, Thailand. 22-23 November 2025. (IEEE)

3, NAIUNIITINTS IUaN YL DY

4. wavnwdginissuldday

- 815~




WUUNDTHUTIYNTUNAIIUNINAYING

6 s

O erosdf3uinveundngns M enansduszdmangns

v

3/

L3 ¢ a
D BINYREDU D 2NATUNLAY

Y

=

$DIANEAS19758 75.558M5 INwATINYN

dusamsfnwszaudingien T we. 2545

UTIIYnTal

TEAUATNTNRAIIY

A

Y ow
UINUN

1. HAULASUSBISBUGEBY A91 iledauSaunauivInis

2. WAIUIY

2.1) W. Luangluewut, P. Thiennviboon, K Viriyasatr, P. Maleecharoen and T.
Kasetkasem. 2025. Investigating Domain Adaptation Feasibility for Drone Detection: A
CPU-Based YOLC Approach Using RGB-Infrared Images. pp. 0926-0931. The Tth
International Conference on Artificial Intelligence in Information and
Communication (ICAIIC 2025). 7th. Fukuocka, Japan. 18-21 February 2025 (The
Korean Institute of Cbmmunications and Information Sciences)

2.2) Joanna S Abraham, Teerasit Kasetkasem, Atsushi Takahashi and Teera
Phatrapcrnnant. 2025. A Deep Super-Resolution Mapping Network for Rice Paddy
Extraction from Low-Resolution Remote Sensing Images. pp.1-5. 2025 22nd
International Conference on Electrical Engineering/Electronics, Computer,
Telecommunications and Information Technology (ECTI-CON). 22nd. Bangkok,
Thailand. 20-23 May 2025 (Electrical Engineering/Electronics, Computer,
Telecommunications, and Information Technology- ECTI Association and
Faculty of Engineering, Chulalongkorn University)

23) T. Deedetch, T. Kasetkasem and T. Phatrapornnant. 2024. A Plant Disease
Identification and Localization Approach without Mask Labeling. pp. 1-7. 21st
International Conference on Electrical Engineering/Electronics, Computer,
Telecommunications and Information Technology, ECTI-CON 2024. Khon Kaen,

Thailand. 27-30 May 2024. (IEEE)

0.4

0.4

0.4

3. HAIUIITINTIUANBE DY

4. wavudrnssulYdeny

- 516 -




WUUNDTUUTIUIYNIUAAIUNIGILINTG

M o191sdfsulnveuvdngns M oransduszdmanans
[ er9nséffmou O erarsdfiey

919158 AS.UNAT §599a3ENa

dusamsinwssauySgyeyien U w.a. 2565

U'S'im']‘h‘m'ii.l ‘5‘.59‘1’13?‘1‘043']’1?1%?1‘1'111 A1
viwedn
1. HBULAIUIBISBUISEY ANsT ilsFeviounanuivinig
2. NAIUY
2.1) C. Naizap, N. Tan-nguan and N. Teera-achariyakul. 2025. Experimental L 0.4
Study of Partial Discharge in High-Voltage CTs and Bushings. 103-106. 2025
IEEE PES GTD Grand International Conference and Exposition Asia (GTD
Asia). Bangkok, Thailand. 26-29 November 2025. (IEEE)
2.2) N. Teera-achariyakul, T. Kerdphol and D. Rerkpreedapong. 2024. Trends L 0.4
and Variability of Thunderstorm Days in Thailand: Implications for Lightning
Protection.1-4. 2024 |EEE International Smart Cities Conference (ISC2).
10th. Pattaya, Thailand. 29 October-1 November 2024. (IEEE)
2.3) N. Sukmanont, N. Teera-achariyakul, D. Rerkpreedapong, K. L 04

Katchasuwanmanee and T. Kerdphol. 2024. Mitigating Electrical Instability in
Northern Thailand: Microgrid Approach with Optimized Battery Energy
Storage System. 1-6. 2024 IEEE International Smart Cities Conference
(ISC2). 10th. Pattaya, Thailand. 29 October-1 November 2024. (IEEE)

3, NAUNNIIINIS IUanEuEEY

4. WaewArn1sTulddeay

5T




WUUWBSHUTTUIYNTUHAIIUNIEIYINTSG

M anansdisuiievauvangns M eransdidsedmdngns

3
O erséifaeu O aransdfies

HYuA1EAT19198 As.O5Wa Aisaadly
dnsansAneszaudiyyen U we. 2557

UITRUNTA

YAUAMNTHNAIIY

Al

e

WUN

o

1. HAULASHE VIS A151 wileBauSaunanudennis

2. a9

2.1) Siwapon Srisonphan, Naowarat Tephiruk, Sirikan Homkanchan,
Jiratchaya Puttha, Sawita Suwannarat and Nithiphat Teerakawanich. 2025.
Synergistic DBD Plasma and Plasma-activated Water Enhance Sunflower
Seed Surface Wettability and Germination. Results in Engineering. 26.
pPp.105434, 1-. Doi: 10.1016/j.rineng.2025.105434 (Scopus)

2.2) Naowarat Tephiruk, Sirikan Homkanchan, Jiratchaya Puttha, Sawita
Suwannarat, Nithiphat Teerakawanich, Weerawoot Kanokbannakorn and
Siwapon Srisonphan, 2025. CO2 Reduction and Seedling Growth
Enhancement Using Dual-Function Gliding Arc Plasma System. Journal of
Environmental Chemical Engineering. 13(5), 117567, 1-10. doi:
10.1016/j.jece.2025.117567 (Scopus)

2.3) S. Homkanchan, J. Puttha, N. Tephiruk, N. Teerakawanich, W.
Kanokbannakorn, and S. Srisonphan. 2024, Utilizing Gliding Arc Plasma for
CO, Management and Enhanced Agriculture Toward Smart and
Sustainable Cities (pp. 1-4). 10th IEEE International Smart Cities
Conference (ISC2 2024). Pattaya, Thailand. 29 October-1 November
2024. (IEEE)

130

1.0

1.0

3. NAIUNIITINTS AN BZDY

4. waeArnissulddeau

- 518 -




WUUNWBSHUTTUIYNIUAAIIUNNIYVING

URAYBRUMANERS M eransdusedmdngms

AU O eransdfiee

g

HY28A1anT19198 AT.UTId nuiing
dusan1sAnwssauUyyen U 2561

UTIUIUNTY

TEAUANAN

HadUY

A

e

Wn

s

1. HATULASHIBLSBUS8Y AT YileFovsaunALI¥INIG

2. HaNUINY

2.1) Siwapon Srisonphan, Naowarat Tephiruk, Sirikan Homkanchan, Jiratchaya
Puttha, Sawita Suwannarat and Nithiphat Teerakawanich. 2025. Synergistic DBD
Plasma and Plasma-activated Water Enhance Sunflower Seed Surface
Wettability and Germination. Results in Engineering. 26:105434, 1-9. Doi:
10.1016/j.rineng.2025.105434 (Scopus) ‘

2.2) Naowarat Tephiruk, Sirikan Homkanchan, Jiratchaya Puttha, Sawita
Suwannarat, Nithiphat Teerakawanich, Weerawoot Kanokbzannakorn and
Siwapon Sriscnphan. 2025. CO2 Reduction and Seedling Growth Enhancement
Using Dual-Function Gliding Arc Plasma System. Journal of Environmental
Chemical Engineering. 13(5):117567, 1-10. fDo'\: 10.1016/).jece.2025.117567
(Scopus) ’

2.3) S. Suwannarat, N Tephiruk, $ Sunan, K. Ruangwong and S. Srisonphan.
2024. Disinfection Efficacy of Electrohydraulic Discharge Plasma against
Xanthomonas campestris pv campestris: A Sustainable Seed Treatment

Approach. ACS Applied Bio Materials. 7(3):1469-1477. (Scopus)

1.0

1.0

1.0

3. NAUNITINTIUAN LD

4. wasdrmssulddeay

- 519 -




WUUHBIUUTTUIYNTUNASTUNIGIYING

o

O eransdiufinveundnans M oransdusvdwidngns

e e

O sransdiaau O s19755Re

oz

HY8AAAT19158 A5.UFUNT0] ASHASTIY
dnsanisAneszaudinyyien U w.a. 2537

UTTUIYNTY FEAUAMNINEASIY| A7
Unuln
1. HaULAIYS TS f191 wilsdauTaunanudvinis
2. HauIvY
2.1) Mamee Thatree, Boonbumrung Usa, Ditnin Netithorn, Sripadungtham [ 0.4

Patamapormn and Nanthawirgjsiri Nitikorn. 2024. Short-Term Photovoltaic power
forecasting Using a Neural Network dynamic time series. pp. 183-189. 10th
International Exchange and Innovation Conference on Engineering and
Sciences, |EICES. 10th. Fukuoka, Japan, 17-18 October 2024. (Interdisciplinary
Graduate School of Engineering Sciences (IGSES), Kyushu University)

3. HAIUYINSITINTS AN B DY

4. wauAvInsiulddeay

- 520 -




WUUHDTHUTIUYNTURAITUNISIYVINTG

O en91sdgSuiinvoundnans M ararsdusedmangns

€ € a
[ en9n5dfaen O a19158fmw

feaeAans1ansed Jayen wmaretusisun
duSamsAnerszauUSugns U w.e. 2532

UTIIUNTY TEAUAMNTWHANY A1
v ol
Y9N
1. NATULASWIBISBULSS fiN91 VN9FU3UNAUAYING
2. HAUARY
2.1) W. Jamnuch, P Lac-Anantana, N. Chinthaned and P. Sanpesh. 2025, L 0.4

Fractional Integral Terminal Sliding Mode Control for Servo Motor
Systems in Phenotyping Robot in Precision Agriculture. 945-949. 2025
SICE Festival with Annual Conference (SICE FES 2025). Chiang Mai,
Thailand. 9-12 September 2025 (Institute of Electrical and Electronics
Engineers — IEEE) '

3. HaeuneivInisludneasdu

4. wasuedIrInissulddeay

=521~




MUUNBSHUTIUNYNTURAIIUNIITINTG

¢ o

O arsdfEuRnvaundnams M ersdusedmdngns

[ av9nsddiany O ar91s8fiLew

v

T99A1EAT19158 A5.UWTA A59NANAS

dnsamsAneszauUTyyen U w.e. 2542

UITIUNTA szﬁUﬁmmwwm'\u N
sl
1. HASUUAIUIDISEUSEY A197 NUIEDUTOUNANNIYINTSG
2. WUy
2.1) Atthawut Thainchai, Parnjit Damrongkulkamjorn and Dulphichet M 1.0
Rerkpreedapong. 2025. Critical index analysis for improverment maintenance
ranking of PEA’s overhead distribution system. RMUTSB ACADEMIC JOURNAL.
13(1):110-124, li01.tci-thaijo.org/index.php/rmutsb-sci/article/view/265173 (TCI)
2.2) N. Tephiruk, K. Hongesombut, P, Damrongkulkamjorn and C. Jamroen, 2023, L 0.4
Spatial Electric Load Forecasting Using a Geographic Information System: A Case
Study of Khon Kaen, Thailand (pp. 1-7). 3rd IEEE International Conference on
Sustainable Energy and Future Electric Transportation, (SeFet 2023).
Bhubaneswar, India. 9-12 August 2023. (IEEE)
2.3) S. Kigsirisin, N. Teera-Achariyakul, P. Damrongkulkamjorn and D. L 0.4

Rerkpreedapong. 2023. Evaluating reliability improverment activities on power
distribution systems in a major urban center. 1-5. 2023 |EEE PES 15th Asia-
Pacific Power and Energy Engineering Conference (APPEEC). Chiang Mal,
Thailand. 6-¢ December 2023, (IEEE)

3. NASUMTINS IUAN UL DY

4. Haedvnsiulddey

- 522 -




Uun B%MUSSCU’IHﬂ'iS.lNEi\i"l‘Ll‘ﬂ"Na‘U'\ﬂ'l‘é

M orasdfSunveundngns M sransdusedmdngns
O er9nseiaou O ernsdivay

o/ o/ Q‘ =1 a
H8A1EAT19158 A5.WLANA WsuTyad
dnFanmsAnessAuUSygen U w.A. 2545

UTTYNTY

FTAUAMATWNAIIY

A1

TUN

Eoe

1. NaIULAIUT A UG Y A5 wileFauwTaunAINIYINTg

2. HAIIUAIN

2.1) S. Intarawichian, P. Thiennviboon, J. Lacthamatas and W. Sungkarat. 2026.
EnsembleNeT: Single-Channel EEG Sleep stage classification based on ensemble
architecture of deep convolutional neural networks. IEEE Access. 14: 14449—
14469. (Scopus)

2.2) Kittakomn Viriyasatr, Warakorn Luangluewut, Phunsak Thiennviboon, Achitpon
Charoensuk, Piyarose Maleecharoen, Siraphob  Santironnarong, Ubon
Thongsatapornwatana and Pantape Keawmongkol. 2025. An Investigation of YOLC-
Based Helmet Detection for Workers on GPU and CPU Platforms. Defence
Technology Academic Journal. 7(15): R29-R38.

2.3) Warakorn Luangluewut, Phunsak Thiennviboon, Kittakorn Viriyasatr, Chayayot
Saerejittima and Piyarose Maleecharoen. 2025. Performance Comparison of LRT
and YOLO for Floodwater Segmentation from CCTV Images: A Case Study in Nan
Province, Thailand. Defence Technology Academic Journal. 7(15): R49-R62

1.0

1.0

10

3. HASIUYNSITINTILANBE DY

4. wanuArinssulddeay

- 523 -




WUUWBSNUSINYNTUHAIIUNINILINTS

Vo

O anansddsuiaveundnagns M er1sduszdmanans

& ¢ a
O oansddaeu O e19nsdiue

{ o £
HYFNANT19198 AT AGNS SHANA
dusamsdneszaudSyyien U w.e. 2552

UTIYNIU ﬁzﬁUQmmwwamu A1

e

1AUN

=

1. HaIULAIHS RS BUEY Ans1 wilsdavTaunaduduinis

2. NASUITY
2.1) R. I. Agustin and P. Raphisak. 2025. Optimized Time Window Segmentation for L 04
Motor Imagery EEG Classification: An Ant Colony Optimization-Based Approach. 1-
5. The 13" International Conference on Brain-Computer Interface (BC). 13"
Gangwon, Korea. 24-26 February 2025. (Korea University Brain Engineering and
EEE Systems, Man, and Cybernetics Society (IEEE SMC))

2.2) P. Chawthai, P. Raphisak and S. Katithummarugs. 2023. Association Rule Mining L 0.4
for Power Outages Caused by Animals and Vegetation in Electrical Distribution
Systems. 1-5. 13th International Conference on Advances in Information
Technology (IAIT 2023). Bangkok Thailand. 6-9 December 2023. (Association for

Computing Machinery)

- o a
3. HANUNIYINISTUAN B Y

4. warudrinissulddmy

- 524 -




WUUHDTHUTINYNTUNAIUNGIYINTG

O er9rsdfsuiinvoundngns M eransduszsmdngns
O e197158%aeu O er9nsdfiery

599A1EA517158 A5.WsseA waulnw

dnsansAnwssaudiugen U w.e. 2544

UTTUYNTY FTAUANAHANIY A"
wiin
1. NANIUUAIUIBITEULTHY 6191 NUEDUIDUNANMUIYINNT
2. HAIUINY
2.1) Semying Thainimit, Kittitouch Kitiwouranon, Achiraya Buaphuan and Peerayot M 1.0
Sanposh. 2025. Enhanced YOLOv8 Architecturn for Object Detection in Sonar
Imagery with Improved Localization Accuracy. IEEE Access, 13, 160810-160828.
Doi: 10.1109/ACCESS.2025.3607955. (Scopus)
2.2) Peerayot Sanposh, Yodyium Tipsuwan and Nattakit Techajaroonjit. 2025, % 1.0
Sliding Mede Control with exponential and finite-time reaching laws in heading
control for autonomous sailboats. European Journal of Control. 85:101345, 1-15.
Doi: 10.1016/j.ejcon.2025.101345. (Scopus)
2.3) K. Nudad, P. Sanposh and N. Chinthaned. 2025. A Hybrid SMC-FOC Strategy for L 0.4

BLDC Motor Control on a Low-Cost Real-Time Experimental Platform. 939-944,
2025 SICE Festival with Annual Conference (SICE FES 2025). Chiang Mai,
Thailand. 9-12 September 2025. (IEEE)

3. HAIUNNITINISILAN WS DY

4. wasuIvnssulddeay

- 525 -




WUUNBTUUTIUYNTURAIIUNIITINS

M araséfSuiinveuvangns M enansdusedmangns

§

¢ 3 LY

[ en9nsddaeu O enansdimy
TOIANARTINNTY AT.HUAIN ANMATIUNS

dnsansAneszauuigeen U w.e. 2549

UTTUUNTY FEAUAMNIWHANY @1
4N
3 =1 =l = [] o = =
1. NATULAIUSDIS UGBS A191 UilsFavSaunauivIns
2. HauiaY
0.4

2.1) P. Lamsrichan, " Comparative Analysis of Entropy Coding Methods L
for Image Compression: Adaptive Arithmetic Coding vs. Asymmetric
Numeral Systems," ECTI-CARD 2026, Nakhon Ratchasima, THAILAND,
2026, pp. 1-4. (Electrical Engineering/Electronics, Computer,
Telecommunications and Information Technology Association

(ECTD)

- o a
3. NAUMIITINITIUAN Bz Y

4. Wanudrnissuldday

- 526 -




WUUNBTHUTIUIYNITUAAIIUNIIYING

O ermnsdSulnveundngns M or9nsdusedmangns

o

AY)

O oransdiaey [ en9nseiiem
599ANENTI9158 AS.U9AA SNEINYTA9A

dnsamsdnesyauySygaen U w.e. 2541

UTTANUNTY TEAUAMNTWHANY A"
DRI
1. HauuRsSaSaUEYe A9 uledensaunainuivinig
2. Hauiae
M 1.0

2.1) Mongkol Raksapatcharawong and Watcharee Veerakachen. 2025, Farmdee-
Mesook: An Intuitive GHG Awareness Smart Agriculture Platform. Agronomy.

15(8):1772, 1-19. doi: 10.3390/agronomy15081772. (Scopus)

3. HASIUMSITINTS LA B DU

4. HaswArnssulddeny

- 527 -




WUUNDTHUTIUYNTUNAIIUNINIYINTG

O anansdfSuinveundngms M enanseisedwmanans
O a19156eou O erarsdfives

799ANAN519198 A5.0R 59150

dusamsanenszaulieyyien U w.e. 2551

UTTUYNTY FEAUAMAMHANMU | A1
Wdwiln
1. NAULAIHIBISHUGEBY 6151 wileBavSaunaluidvinns
2. NA9WAIY
2.1) Miti Ruchanurucks, Ratchakorn Srihera and Surangrak Sutiworwan. 2024. The M 1.0

Best Linear Solution for a Camera and an Interial Measurement Unit Calibration.
Measurements and Instrumentation for Machine Vision. pp. 363-375, Doi:

10.1201/9781003343783-15. (Scopus)

3. NAIUNISIVINTT IUANBE DY

4. wauIgIn1ssulddsay

- 528 -




LUUNBTHUTTUYNTUHAIIUNSIYINT

O evensdfsuiinveundngns M eransdusedwmdngms

(3 € o
O anansdifaeu [ eransdfiey

T99ANAAT19198 A9.2852 293

duamsfnessauUsynyen U w.e. 2547

UITUIUNTY i:ﬁmﬁmmwwamu AN
smiin
1. WaUUAIMTIREUITES 191 VlsEuIaUNAIINATINTG
2. WAL
2.1) T. Jarlyanorawiss, K. Kanjanasit, W. Chongburee and N. Sornsungnoen. 2025, M 1.0
SAR Analysis in an Anatomical Head Model Using CFL-Optimized Yee Cells and
an Accurate Dipole Model at 700-MHz for 5G Mobile Radiation. |EEE Access. 13:
82718-82731. Doi: 10.1109/ACCESS.2025.3568603. (Scopus)
2.2) C. Nakudom, H. Kotpetch, T. Khonedeach, T. Jariyanorawiss and W. L 0.4

Chongburee. 2025. Practical Evaluation of Ranging Performance of 923 MHz LoRa
with Meshtastic. 342-347. 2025 Tth International Conference on Electrical,
Control and Instrumentation Engineering (ICECIE). Pattaya, Thailand. 22-23
November 2025. (IEEE)

- o d
3. HASIUNIITINSIUANBUTEY

4. wanuIvInNssulddeay

- 529 -




WUUNBTUIUTTUIYNTURAITUNINIYVING

O e1avsdfsuiinsaundngms M an9nsdisedvdngns

Y

v

O e1avsddaou U enansdiuey

SR9ANERSIANSY A5.25AT IRUNITY

dnsansAnunszauuSen U w.a. 2554

UITUIUNTY

‘ESﬁUQMHWWNﬁGﬂu

AN

€

1MUN

=,

1. HATULASHIBITUGE Y A9T NUSFWIBUNANNITINTS

2. HAUAIY

2.1) T. Songthawornpong and W. Wattanapanitch. 2025. Design Optimization of a
Low-Power and Low-Complexity Digital Driven-Right-Leg Circuit for Active-
Electrode Measurement Systems. |EEE Transactions on Instrumentation and
Measurement. 74: 1-12, doi: 10.1109/TIM.2025.3554913. (Scopus)

2.2) Pannawich Thirabowonkitphithan, Khanaphot Maksuk, Khageephun Permpoka,
Amorn Jiraseree-amornkun, Woradorn Wattanapanitch, Voraphoj Nilaratanakul,
Federico Tasca and Wanida Laiwattanapaisal. 2024. A flexible non-enzymatic
hydrogel-assisted electrochemical sensor: Wireless, sensitive, and selective uric
acid detection for home monitoring. Microchemical Journal. 205: 111268, 1-10.
doi: 10.1016/j.microc.2024.111268. (Scopus)

2.3) T. Songthawornpong, A. Jiraseree-Amornkun, T. Thantipwan and W.
Wattanapanitch. 2024. A Low-Noise Fully-Differential Bandgap Reference for Low-
Power High-Precision ADCs. 83-86. 2024 |EEE Asia Pacific Conference on Circuits
and Systems (APCCAS). Taipei, Taiwan. 7-9 November 2024. (IEEE)

M

1.0

1.0

0.4

3. NAIUNISIVINT IUAN L DY

4. wanuAvnissultdsay

- 530 -




UUUNBTHUTIUUNTURAIIUNIITINTS

e

M orarsddFuiinvaundnans M eransdusedmdngas

v
€ 8

O sravsdiaou O ar9158fiew

Al

o o 3

F4ANENT19158 193 TSALYUNT

dnFanisAneszaudiiln U w.e. 2539

UTIMUNTY TEAUAMNINNANIY | A1
UIUN
1. NASIULASHSaE UGS A151 vilsdeviSaunalnudenis
2. HAUIIn
M 1.0

2.1) Mongkol Raksapatcharawong and Watcharee Veerakachen. 2025, Farmdee-
Mesook: An Intuitive GHG Awareness Smart Agriculture Platform. Agronomy.

15(8):1772, 1-19. Doi: 10.3390/agronomy15081772. (Scopus)

3. HASIUMIIYINS IUAN B DU

4. Waewdgnissulddeny

#531=




WUUHDTUUTINNUYNIURAITUNIGIYINTT

[ enansdSuiinvaundnans M eransdusedmdngns

AU O e1s86iiew

3
a o a

ANEAT1190 A3.3TANA AuRIWYS

dsanisAnerseaulsuan U w.a. 2549

w oW

UTIYN3A

TERUAMNTWHANIY

A1

1N

1. HASIULAIUSBISUITHY AN5T RiTsEUTaUNAYAVING

2. HauIvY

2.1) Khin Thandar Kyaw, Wirconsuk Santipach, Kritsada Mamat, Kamol
Kaemarungsi, Kazuhiko Fukawa and Lunchakorn Wuttisittikulkij. 2025. Neural
network based optimization of transmit beamforming and RIS coefficients using
channel covariances in MISO downlink. AEU-International Journal of Electronics
and Communications. 191: 155656, 1-10. Doi: 10.1016/j.aeue.2024.155656
(Scopus)

2.2) S. Khichar, W. Santipach and L. Wuttisittikulkij. 2025. Covariance Matrix
Reconstruction to Improve DoA Estimation Using Subspace Method in Low SNR
Regime. IEEE Access. 13: 26695-26706. (Scopus)

2.3) Kritsada Mamat and Wiroonsak Santipach. 2025. Optimized RSMA and NOMA
Transmission in MIMO Downlinks With Quantized Channel Direction Information.
IEEE Open Journal of the Communications Society. 6: 4943-4561, Doi:
10.1109/0JCOMS.2025.3577210 (Scopus)

M

1.0

1.0

1.0

- “ -
3, HAUNIIYINIT IUAN B DY

4. waswivn1ssulddeny

-532 -




WUUN THUTIUUNTURAIIUNIIYING

o

fulnvaundngns M aransdusedmdngns

£

[ ar9156
O oransddaou [ oranseiue

A9AAA319158 A5.399d nuNUSIRINS
dusamsAnwszaudsygyen U w.e. 2556

UITUNTH

TEAUAMNNHAITY

A1

UL

1. HaUUASI oS EUGEY M9 wilsdausaunanudvinis

2. NAIUITY

2.1) Naowarat Tephiruk, Sirikan Homkanchan, Jiratchaya Puttha, Sawita
Suwannarat, Nithiphat Teerakawanich, Weerawoot Kanokbannakorn and Siwapon
Srisonphan. 2025. CO2 Reduction and Seedling Growth Enhancement Using Dual-
Function Gliding Arc Plasma System. Journal of Environmental Chemical
Engineering. 13(5), 117567, 1-10. doi: 10.1016/] jece.2025.117567. (Scopus)

2.2) S. Homkanchan, J. Puttha, N. Tephiruk, N. Teerakawanich, W. Kanokbannakorn
and S. Srisonphan. 2024. Utilizing Gliding Arc Plasma for CO, Management and
Enhanced Agriculture Toward Smart and Sustainable Cities. 1-4. 2024 |EEE
International Smart Cities Conference (ISC2), 10th. Pattaya, Thailand. 29
October - 1 November 2024 (IEEE Smart Cities and IEEE PES Thailand Chapter)
2.3) J. Puttha, S. Homkanchan, N. Teerakawanich, W. Kanokbannakorn, N. Tephiruk
and S. Srisonphan. 2024. Integrating DBD Plasma-Enhanced Seed Germination for
Promoting Sustainable Agriculture in Smart Cities. 1-4. 2024 |EEE International
Smart Cities Conference (ISC2), 10th. Pattaya, Thailand. 29 October - 1
November 2024 (IEEE Smart Cities and IEEE PES Thailand Chapter)

1.0

0.4

0.4

3. NAIUNIVINTS IUANEUE DY

4. waswIvn1siulddenu

- 5353 -




WUUHDTUUTTAYNTURAIIUNIAYINTT

O 9n9nsdfSulnyeundngms M er1sduszdmanans
[ 99nséifaeu O ersdfiey

FNAATI9158 A5.ANSA 81303

dnsanisAnenszauUiygyien U w.e. 2541

UTTANYNTH FTAUANAMKANY|  AY
siwiein
1. HAIULAIUIDITBUIEES A9 NUFavZaUNAMUIUINTG
2. HaUIL
2.1) S. Kriangkhajorn, K. Horapeng and V., Areekul. 2024. Spectral Filter Predictor M 1.0
for Progressive Latent Fingerprint Restoration. IEEE Access. 12: 66773-66800,
2024, Doi: 10.1109/ACCESS.2024.3397729. (Scopus)
2.2) Javad Khodadoust, Raul Monroy, Miguel Angel Medina-Pérez, Octavio M 1.0
Loyola-Gonzalez, Vutipong Areekul and Worapan Kusakunniran. 2024. Enhancing
latent palmprints using frequency domain analysis. Intelligent Systems with
Applications. 23: 200414, 1-16. Doi: 10.1016/j.jswa.2024.200414. (Scopus)
2.3) S. Kunsuk and V. Areekul. 2023. Finger Photo Rescaling for Interoperability of L 0.4

Touchless and Touch-based Fingerprint Verification. 168-175. 2023 17th
International Conference on Signal-image Technology & Internet-Based Systems

(SITIS), Bangkok, Thailand. 8-10 November 2023. {IEEE)

3. NASIWNISITINTIUAN L DU

4. wanuIvnssulddaeay

-534 -




WUUNBSHUTTUIUNTURAIIUNIAIYINTG

O snarsdfsufinueundnans M enanséduszdmsngms

u

17

[ 9197588aou O enosdfiery

594ANEAT1DT58 AT.ATINTG WIYAINUNTAL

du5ansAnerszaudiyen U we. 2547

UTTYNTH

FLAUANNTWNAIIY

A1

WAL

1. NaULAsUI AU A5 wileBauTaunauivInig

2. HAUITY

2.1) S. Mahapakulchai and P. Khongdee. 2025. The Design of Blockchain Smart
Contract for the Electric Vehicle’s Charging Station Nearby. 1-6. 2025 International
Technical Conference on Circuits/Systems, Computers, and Communications
(ITC-CSCQ). Seoul, Korea. 7-10 July 2025 (IEEE)

2.2) P. Utsahawattanasuk, S. Mahapakulchai and T. Jariyanorawiss. 2024, NFT-Based
Verification of Academic Credentials: Case Study for GSPP Certificate, Graduate
School, Kasetsart University. 1-5. The 39th International Technical Conference on
Circuits/Systems, Computers, and Communications (ITC-CSCC 2024). 39th.
Okinawa, Japan, 2-5 July 2024 (The Institute of Electronics, Information and
Communication Engineers (IEICE), Japan. The Electrical Engineering/Electronics,
Computer, Telecommunications and Information Association (ECTI), Thailand.
The Institute of Electronics and Information Engineers (IEIE), Korea.)

23) Tamoor Aziz, Haroon Aziz, Srijidtra  Mahapakulchai and Chalie
Charoenlarpnopparut. 2024. Optimizing compressive strength prediction using
adversarial learning and hybrid regularization. Scienticfic Reports. 14(1):18338, 1-14.
doi: https://doi.org/10.1038/s41598-024-69434-z. (Scopus)

0.4

0.4

1.0

3. HAUNNTINTIUANBIEEY

4. wasuIvnssultdeau

- 535 -




KUUNBSUUTIUIYNIUNAIUNIIYING

M eransdisuiinveundngns M e91sesedmdngns

ADu O 1958y

199A18A919158 A9.A3159U A3quusziasy

dsansAnenseiudiyen U w.e. 2547

UTIUNT

FTAUAMATWNAY

e

=

A1

19U

1. HATUUAIKIBIZBULSEY ANTT UUsFaWIaUNAIINIYINIG

2. HauINY

2.1) N. Sachchabutra, K. Kongsiyapan, S. Sirisukprasert and N. C. Roekrai. 2025,
Implementation of PV System for Reducing Village Common Expenses. 1-4. 2025
13th International Electrical Engineering Congress (iIEECON). 13th. Hua Hin,
Thailand. 5-7 May 2025 (The Electrical Engineering Academic Associations
(Thailand) (EEAAT) and Mahasarakham University (MSU) with technical
support from IEEE Thailand Section and IEEE PES-Thailand Chapter)

2.2) T. Sornsadaeng, P. Chanhom, D. Amorndechaphon and S. Sirisukprasert,
2024. A Strategy for Neutral Voltage Modulation Ensuring Fault Tolerance in CHB
Multilevel Inverters With Reduced CMV and Unbalanced DC Sources. |IEEE
Access. vol. 12, pp. 154138-154159. Doi: 10.1109/ACCESS.2024.3484587.
(Scopus)

0.4

1.0

- o d
3. NAUNIITINTIUAN ML DU

4. wasIrnissuldasay

- 536 -




WUUWRSUUTIUNYNTUHAIIUNIAYINAS

O enansdiSuiinveumdngns M eransduszdmangns
¢ 8 ¢ a
O ovansddaou O e9nstifue

3

599AEMS12158 AS.Ana ATaunLS

dusamsaneiszauUSyyen U w.A. 2556

UTIUNTY TEAUAMATW A1
NAYIY thwifn
1. HBIULFAWERITEUITES A9 WilsHandaunAa1udeinig
2. HaUID
2.1) S. Srisonphan. 2025. Geometry-Tunable hybrid vacuum transport in M 1.0
Graphene-Silicon photodetectors via nanoscale air gaps. ACS Applied
Materials & Interfaces. 18(1): 3112-3121. (Scopus)
2.2) Sawita Suwannarat, Sirikan Homkanchan, Jiratchaya Puttha and Siwapon M 1.0
Srisonphan. 2025. Nonthermal plasma engineering for seed disinfection and
germination using streamer corona and dielectric barrier discharges. Results in
Engineering. 26:104884, 1-9. Doi: 10.1016/j.rineng.2025.104884. (Scopus)
2.3) Naowarat Tephiruk, Sirikan Homkanchan, Jiratchaya Puttha, Sawita M 1.0

Suwannarat, Nithiphat Teerakawanich, Weerawoot Kanokbannakorn and
Siwapon Srisonphan. 2025. CO2 Reduction and Seedling Growth Enhancement
Using Dual-Function Gliding Arc Plasma System. Journal of Environmental
Chemical Engineering. 13(5):117567, 1-10. doi: 10.1016/].jece.2025.117567

(Scopus)

= o a
3. HAIUNITINTTTUANEEDY

4. uasuIrn1ssulddeay

- 537 -




WUUWATHUTIUIYNTUNAIIUNIETEINTS

[ ersédiSuiinveundnans M ar91sddsedudnans
O erséiifaou [ 105

799AAAT19158 A aunds lnediia

dnsamsAneszaudiygyuen U w.A. 2545

UTIUYNTY FTAUAMNINKAY| A"

v

1. NASTUUAIUSBITEUSEY A5 UUIFRUIaUNAINTTINTG

2. HAUIIY

2.1) Somying Thainimit, Kittitouch Kitiwouranon, Achiraya Buaphuan and Peerayot M 10

Sanposh. 2025. Enhance YOLOv8 Architecture for Object Detection in Sonar

Imagery with Improved Localization Accuracy, 13, 160810-160828. IEEE Access.

Doi: 10.1109/ACCESS.2025.3607955. (Scopus)

2.2) A. Kovitvadhi, P. Sepsoonthorn, P. Rattanadechkamjohn and S. Thainimit. L 0.4

2024 YOLO-Based Waste Classification and Detection for Smart Recycling. pp. 1-6.

IEEE International Smart Cities Conference (ISC2). 10th. Pattaya, Thailand. 29
October - 1 November 2024 (IEEE Smart Cities and IEEE PES Thailand Chapter)

3. HAITUNIIVINTG MANRUE DY

4. waAvInssulddeny

- 538 -




HUUNWBSHUTTAIUNTUNAIIUNIIZING

€ 3ot

O e191sddSulinveundngns M eransddszdmangns

€ 3

O en91sdaou O ersddiver

799ANENT19158 A3yt 1agunmgnsn

dusansdneszaudsgygen U w.e. 2551

UITUIYNTY i:ﬁvﬁmmwmaaw A
i
1. HAUWAIHIRITHUEYY AT wilsdauiaunanulvinis
2. NAIUIY
2.1)  C. Jamroen, D. Rerkpreedapong, P. Astero, M. Shafie-Khah, and S. M 1.0
Dechanupaprittha. 2025. An improved SoC satisfaction method for EVs in
frequency ancillary services. Journal of Energy Storage, 143, 119682, 1-12.
(Scopus)
2.2) C. Jamroen, D. Rerkpreedapong and S. Dechanupaprittha, 2025. Two-Stage % 1.0
Fairness-Criented Control Framework for coordinated PV curtailment and EV
charging. IEEE Transactions on Industry Applications, 1-16. (Scopus)
2.3) Chaowanan Jamrcen, Dulpichet Rerkpreedapong, Poria Astero, Miadreza M 1.0

Shafie-khah and Sanchai Dechanipaprittha. 2024. Impacts of expected state-of-
charge satisfcation for electric vehicles participating in frequency containment

reserve. Journal of Energy Storage, 101, 113824, 1-15. (Scopus)

- W al
3, HAIUNEIVINTSIUANEUSDY

4. wasuIvnissuldday

~ 539




WUUNDTHUTTUNYNTUHAIIUNIIYINTT

O anansdgSuiinvaundnans M en9rsdusedmdngns

§
O er1séiaeu O env1sdfivey

HY28A1an319138 A9.89291 ALYFITY
dusansAnussaudSygnen U w.a. 2560

UTTUUNTY

TZAUANNINKNALIY

A1

WUN

gl:-!

1. HauuAsSaEBUEee A1 nilsdavlauna1uAvINTg

2. HAUIIY

2.1) P. Phongphithongchai, A. Pichetjamroen, E. Rattanalerdnusorn, T. Isshiki and
N. Somakettarin. 2025. A Two-Stage YOLO-CNN Framewaork for Automated Lithium-
ion Battery Defect Inspection. 302-306. 2025 IEEE PES GTD Grand International
Conference and Exposition Asia (GTD Asia). Banckok, Thailand, 26-29 November
2025. (IEEE)

2.2) Z. K. Wai, A Pichetjamroen, K. Slavakis, E. Rattanalerdnusormn, N. a.
Somakettarin and N. Teerakawanich. 2024. Short-Term Sun Coverage Prediction
Using Cloud Movement Pattern Feature in PV System. pp. 1-6. 2024 21st
International Conference on Electrical Engineering/Electronics, Computer,
Telecommunications and Information Technology (ECTI-CON). 21st. Khon
Kaen, Thailand, 27-30 May 2024. (Electrical Engineering/Electronics, Computer,
Telecommunications and Information Technology Association (ECTI))

2.3) N. Somakettarin, A. Pichetjamroen, N. Teerakawanich, P. Chindamanee, C.
Chupong and C. Suppitaksakul. 2023. An evaluation of battery energy efficiency
with multi-step sampling rate recording for DC data loggers. Energy Reports. 9:

866-872. (Scopus)

0.4

0.4

1.0

- o d
3. HaUNIIINTS ludnsus By

4. waswIvinssulddeau

- 540 -




WUUNBTHUTTUIYNTUNAIIUNIGIYINTG

€ s

O ewsdfsulaveundngms M eransdusedmdngns

o/

£
v
O en9nsdffae O ovarsdfiae

T99ANENTIA15E AT.9AUN AnALIA

dusansAnwnseauuSynen U w.a. 2545

UIIUNTY

TEAUANATWHANIY

A1

€

TN

o

1. HAULASUIBISBUE Y A191 UTsFauIaunANLIYINIG

2. HAUAIY

2.1) T. Suwannapeng and U. Tuntoolavest, 2025, Deep-Learning-Assisted Vector
Symbel Decoding. 1-6. 2025 30th Asia-Pacific Conference on Communications
(APCC). Osaka, Japan. 26-28 November 2025, (IEEE)

2.2) U. Tuntoolavest, Y. Tinjunchay, P. Changchaisri, R. Sukitphimolpunt and V.
Manthamkarn. 2025. Comparisons of Verification-based Decodings for Nonbinary
Codes in Error and Error-Erasure Channels. pp. 1-6. 2025 13th International
Electrical Engineering Congress (iIEECON). 13th. Hua Hin, Thailand, 5-7 May 2025
(the Electrical Engineering Academic Associations (Thailand) (EEAAT) and
Mahasarakham University (MSU) with technical support from IEEE Thailand
Section and IEEE PES-Thailand Chapter)

2.3) U. Tuntoolavest, V. Manthamkarn, P. Sawaengtham and A. Duriyaphan. 2023,
Low Complexity Nonbinary Decoder: Correct Only Data part with Implementation
33-36. 2023 International Electrical Engineering Congress (iIEECON). Krabi,
Thailand, 8-10 March 2023 (the Electrical Engineering Academic Associations
(Thailand) (EEAAT) and Mahasarakham University (MSU) with technical
support from IEEE Thailand Section and IEEE PES-Thailand Chapter)

3. HAIUNISIYINTSTUaNELE DY

0.4

0.4

0.4

4. waeuirinssulddeny

- 541 -




WUUHBSHUTTYNITUHAITUNIGIYINTS

O evonsddsufinuoundnans M eransisedmdngns

O 9r9nséiaou O e19156fiey

709F8A319138 as.onde lnAnafinfana

dnsansAnenszauUTyyen U w.e. 2550

UTIYNTY SEAUAMNINNAIY A1
siwiin
1. NATULAIKIDITHULEEE 1191 MINEDUTOUNAUIYINT
2. WaUIE
2.1) Wuttipat Nilsiri, Ekachai Phaisangittisagul and Thepchai Supnithi. N 0.8
2024. Implementing A Chatbot With Natural Language Understanding
Through Bert and Neural Network Integration. Procedia of
Multidisciplinary Research. 2(5):62, 29-37. https://s009.tci-thaijo.org/
2.2) P. Laykaviriyakul and E. Phaisangittisagul. 2023. Collaborative M 1.0
Defense-GAN for protecting adversarial attacks on classification system.
Expert Systems With Applications. 214: 118957, 1-15. (Scopus)
2.3) T. Ruanedit, T. Sungkhin, W. Phenglong and E. Phaisangittisagul. L 0.4

2023. Integration of Facial and Speech Expressions for Multimodal
Emotional Recognition. 519-523. TENCON 2023 - 2023 |EEE Region 10
Conference (TENCON). Chiang Mai, Thailand. 31 October-3 November
2023. (IEEE)

3. HAIUNIIYINTTIUA NEE DU

4. wasAvnssuldFeay

-542 -




NANUIN 4

¥ = o b=}
wnlasesnednn szaud3nyIng

- 543 -



SWa2Y1 01205191

d - L7 = -

Fadvinrwine pulduuazAmniisnssu i

Yoy IN1EBINg Trends and Directions in Electrical Engineering

wnlesssedvdalud wangnsiAanssuAanTiudin

1913913 A2n 35U WA

unumheie (gusseg-on UfiRns-eufAnvidienues)

1B1lases8391 (Course Outline)

R

VP N R WN

[ e S
I SR

Amnssulwiuazveuinveaulugafdva
WannnsuasdTeunsveanaluladimnssu Inihuuus iy
wwrldunaluladndseulnin seuudanior wasndnuazonn
wnltiumalulafinisdeans nsruuiry wasipdetnefaa
ssuUAdvia Jynusyivguarumumiieadeafuimnssuli
mswdsuuasuasgramnssuasaaiaussnulugaidva
aussausasnueisuduedmnsninlusnisswi 21
msfeasuarnsvneusuiiluaniwinadoirnssuadis i
95581Uss0dIMNg ALSURRTeURaF AL LasnTsWAINDE
mwﬁmaﬁmmm@ﬁuwwmmqmmwnﬁu/miwmu%w%w
mwssma'ﬁmwmn@ﬁiawmﬁmmﬂiﬂaSﬁ%ﬁaﬁaﬂzymms:ﬁwﬁ
nMeieserk e dnesinvefisdulusuien
wuAaNISwaUsUesluang T
nﬁazﬁauﬁmu,asmiu.amﬂé"uuﬂszawms:ﬂmsﬁaui’
wunldufimnmnssdliiuasmsSeuinaentin

U

- 544 -

UL lususIEE

e+



ey 01205315 2(2-0-4)
o a - 3/ o © W oa

Faumulng nMsdruzvenAIasdmTuImINT NN

ad a o 2 3 5 .

YBIWINIBDING Machine Learning for Electrical Engineers
1A11A59518991 (Course Outline)

—

e T R = Sy S G}
S-SR A

2 N e Ny ;R b N

welaseeivlaluad vangnsdAanssuAansUndin

anv13v13anssulwan

Srununnoin (euusieg-ofiEnms-eufnvidienues)

weluladtiyyseAviuarnsFouiveanios
wnAnvenesTInmaluladmsGeuveueies
UssLamueansiFouiuaanios
foyauaraunmussfeyaluszuumsifouiweaaios
FrmsoanesiowiuuasmsUsediuuuudnans
FmsduunidosutasmeUssifiuiuudiaes

Wuguveslaseigusraniiigy

e

=i 5/

#ugrunsFsuiiuulilidaouuarnseuiuivuaiuuse
mshnuessruunIsisuiveaeies lussdumalulad
m‘%'mﬁauamwamﬂa‘s’uaﬁa’lmiﬁm%’um'sﬁwmmiL‘ﬁ“auﬁ'umm%"'aa
msuszgndlifaunsSeuiasaedadunimnssulih

ﬁujwumiﬁaui WednuazinaluladJyyrdseRvdadelv
FsusssuwasnguinelumsldinaluladUynussivg
nsedvsisuaziiausnsdlfinwlasiugey

wrltumalula EﬁmwUizﬁwﬁna:nm‘%wi’maaLﬁ"?&ﬂuam ARAMSUIAINT
ot

4

-545 -

MU NIUTTEE

N R RN NN NN N NN NN NN

S



wnlasesedrnlalugd wingasianssuAansUdia

A19713973An 354 WA

Tnumbieia (suussee-ouUjiRns-uudnyismenues)

SHEIY 01205316 1(0-3-2)
Fodwnwnlne maudamunimUasndonaimnssulni
FoAn1wdenge Electrical Engineering Safety Practice
1Alases1e391 (Course Outline) Frusutalusifnng
1. vanmianulaeadumdmnssulni 3
2. msduundusmenidliiiuasmsyssidummides 3
3. szuunsmduaznstesiulnihi 3
4. guninitesiunszuaiiuuagIwingneems 3
5. msldgunsaiUesiudiuynma (PPE) uazn 3dmwensEuUINAn (Lockout-Tagout) 3
6. muasndslunslinueiodiodauazgunsainaaey 3
7. anuvaeadluviesfuAnmsiniuazssuuaunu 3
8. amulaeadlunisvhauiugrivnuuasssuudmluli 3
9. m’mﬂaamﬁalunﬁiﬁmﬁgmazﬂwqﬁmmwuuiﬂﬁ'l 3
10. ﬂ’l”l:JUﬁBﬂﬁEﬂUﬂ'ﬁWﬂﬂuﬁU?SUUIV\IﬁTLLW%QL“ﬁmﬁu 3
11, anuvaesdeluszuudeansuarlnsetne 3
12, msdansvngniduniainga 3
13, mﬂhEjma"aLLasm'nlguwmmaLﬁaﬂﬁumﬂqﬁ'ﬁmam\ﬂw% 3
14, mednsigdinsdfnungiRmglniaie uarefussuumatiosiuen 3
15, maveasuUjiinuuaniunsalsu 3
574 45

- 546 -



wlassnedrntnlul vangasimanssuAtansUndin

a1973913fn55u WA

Fwaumbiein (w.usseng-vu U iRnms-gufnsimomued)

SYETYN 01205317

A -
I vn1wlne

d a o
VBIVINT1WIDNNG Y

WlAses18397 (Course Outline)

10.
1.
12.
13,
14.

15.

andeenssululrspoulnsaceiuarlnssairamisanuia
MsfimuaAaN1T IduIBUNR-10 18R

nsfeanseynTy UART

nsudasdyanueurdoniduddvg

fAuLaLaEA Iy

nstRdamIEnBuen

miﬁwu’l‘iwuﬁugwﬁuﬁm’m’ﬁ I/O, Interrupt, Timer wag ADC
nsBsulusunsdeinglussuuiled
nmdeudaiAseraeliany WiFi
Twﬂwﬂaam-ﬁ%amﬁﬁaymﬁméz’u UDP waz HTTP
miaaﬂu.U'um'ﬁnzmumwwﬁugme‘hws”uguﬂﬁﬂlmﬂﬁmu
mnuAuaUnsallwiugena
nsUsssiulaaLarnsUTEATIRa
m*iu?'ﬁmimﬂurﬁﬂ%mzqﬂn'm.':'ﬁ'um?%au
nssenkuuTEULisffidensaiaiarigld

33

- 547 -

maUsgynaldnussuuilaidmivimnssulni

Embedded System Applications for Electrical Engineering

MUY NIUTTEY

(e



1A1lAT93718739 (Course Outline)

1,
2.

10.
11,
12.
13.
14.
15:

masusuldolilrsroulnsamasdsuain Arduino UNO-Q

nsdansda-Un uagnssu GPIOS
sruvdeanteyaieuasiuuiFealniiunisdomsuuueynsieda-Un LED uas
guAUunafaUdeudiu

MsBuAourenuavuUaINdy (Analog Read/Write) Hulauiwes Tnsefunasaiun
AMAIY LED wuudmludi

msldnusdunauaznisaiedygia PWM

NSRRI IMIENITYINIUVBITEUUNIY External uas Timer Interrupt
msa%’waszwﬁgimmi I/0, Interrupt, Timer waz ADC (IAssaution)
nNsaseAaTE Sensor way OutputDevice
mn‘?iamiauam15daﬁagalﬂﬁaﬂauﬁ?ma€mu Wi-Fi
ndlayaLaTLARINANIY HTTP waziiuma

nsi@pulusunsy Finite-State Machine

NIAUANAIIGINBIRS NSTUARSIAENTIAUANA W LT el amed
wiEnaiuaznsassrvuiuiindeyaniouae
sTUUMUANLAELARINATEUUER LRI INIguEeTuLIsUUIAT By

msaanwuwwi}aﬁaﬁgsmms 170, ADC, Interrupt, Wi-Fi wavinsinmaa (Insesu
wan)
394

- 548 -

uutlusljifins
2

2

&



wnlasemedvnlalva udngnsiansauransiudn

1913 913AnssU WA

Jrurumeie (wu.uTsus-va U iRns-su.Anwsunues)

syaRY 01205318

a a
Favnrwlne

A a o
YBIVIN1Y12INE B

1BlAses18391 (Course Outline)

—

oo Ny i AR

e e e
B N e e

Teyanazsyuudanierliimnsnlwiysannis
unumresteyalusEuuIniuazssuuAIuAY
Ussinnveslayauasnainmdoyalussuuimngsy
nsunudeyauasuansurvasliaya
wRARYRITEUUBIRILELarsARdAUlalussuLIMnT Y
wwAeiugIuTIEEEuduNA MU AmnTL
MsannesuarnIsUTEEuL UL A UG AR
mMsuundeyauasn1sUTsliuluuIees
lasspUszamidion: 1aswEsng wunfin wazdodrinidssuy
Mssuiuavdsrananateyadmivszuudaaios
nsussgnsldsyuuiamnieslussuumunuuazssuuilel
msysansteyaluszAuszuuimnssulnih
MsiessinsiiAnyiszusimnssninidaaioy
WUINIALATESTILMAYATLSUARYE UYDSSEULSRRd LY

EXeEY

- 549 -

1038 LLﬁsi:UUé’%Q‘%ﬂ:ﬁww%’Uﬁmﬂi‘miwﬁmﬁmmi

Data and Intelligent Systems for Integrative Electrical Engineering

FuutlLeUsENe

NN R R PR NNNN e

[ Y

B o



wlasenedvilnlvd vangasifanssuAtansUndia

d@1v173913AINTTU AR

dwaumieiia (0.UsIU8-90. U ORNs-Ts Anwenenues)

TR 01205333
Fadvnenlne mMIysannssEuunMenw-leues
Y9N Cyber-Physical System Integration

1A1lAT9318391 (Course Outline)

10.
1L,
12,
3.
14,

SPUUNLNTH-lBlUB LA UYL MYBNITYSAIINTS
anntpensTusruuuasiuARNITYIININTT OT/IT
TnsTaeanisdoanssyduaunsaiuasninauny
wwsgumsnuTsAusas nsuaniUAsutayaseiussuy
unumvesssuuisiuazimmunsiluantdnenssuysanns
Tassnensdeansuasdadrirluanmuandeugnamnssy
ArmsiumsUaesfelaod maauiluuiunmsysminis

o ar. S5 B B e
N15AIALUUENTURBNTIUITUULND T D95 ULDNRTT

©

Y

BINMAIUIAINTE AWMU LazALET vTVD YL
madeiels nsdannsasfianatn wazn1soenwuuiiermaasady
NSNIUABUUBENITNUMIUATINGNABIUTERUTEUY
wwiIReImINssdsssuudmiumsysunnig
msvseynaysansesilszneussuuluanmuindeunisvnaes
nMswsuAEmdausEuU s ansalusyAUD shTan

37394

- 550 -

3(2-3-4)

MUNUIUITEY



1AlaTeTI83%7 (Course Outline)

1.

Mo ok @ N

o o

10.
14
12.
13
14.

nmavihaudnlaaandeenssuszuuog
nadeusiolilnsraulnsaimodiugunsaininans
nsdeansrulnsnaeageavnTINHugIU

m3ld middleware dmiunisysannisteya
mMInadeudedinnunaas
NSVAADUM AT UTVBIAY Y IMULAY AU
nsternsEuusanuuaensid sy
NM53IADIADIUNTSIAILRANETR
NFIAYIITINTVAREUIEAUIEUY
NTEBNWUUANTURUNTTHIEUUTEAUAULUY
nMIysanmMIesrUsznavsruuluanmuIndeunIvinaes
nsmuABULAYNTUTUUTITIUY

s usruudvunITEse
Asatsakan1TeAUTIBgRIMmINg Ty

EILEY

~H5 L=

LU URNS
3

3
3

(oA UL S L e L)

w W

[



wnlassedvidnlve wangasiAnssuransindia

a4197139719A7n55u WA

Fruruviiena (Bu.usseng-su U uRns- v Anyariome)

sWawn 01205378 3(3-0-6)

o a o P o wa

Fadynwing HUBURTULARDUSRLUATR

a a v 3

YBIYINT1IDINH Y Autonomous Vehicles

1A1lAs951873%7 (Course Outline) WIULILUIUTIEY
1. vanmshuguuazimeluladvaseunimugonludfnldlug unwusaiaiusiu 3

oo, A s W R W o

o warlinh
NAAANSVDITUNIAUY
TEUUATINTUNATUS
NI TLYAMNUS

MTAS IR
MIVNURULEAUN

danaiumuauiugudmiunsimednluda

o S N o S © I © S o N © Y

MevnusiuYsuTwees lulAsraulnsaass wazgandwlsdvsusyuy

S LR

&

Y

=552 -



wnlasesednlalva wangasiaanssuransUndin

a1v13v3danssulnin

Tumieie (uusTeis-sudfURns-wuAnysaaues)
THEIY 01205397 1
a - v -
Fn1enlne Fununseenuuvimnssuinihysanns

d = o . v . . . .
Y9IV INIBIBINAH Integrative Electrical Engineering Design Seminar

1A1lAs93183%91 (Course Outline) UL 2uuTTEeY

—

unumresimnsiiysannis
Uszaumsadatennaudmnssulniysannis
nmsAasatgmiluseauszuu

€ Vo e
MIYSIINTRIARNIAmIns sl
msdndulagimnssudmiunseanuuudeysanis
mwﬂwﬁﬂﬂsammﬁmm‘saammuﬁayjmnms
Insanuuadalaudeoysannis

nmsmyuaLAalassuuadalnudaysuins

VP N m A LN

nsezvaulazUsunsauLAnlATIuLAlalayY

,_‘
o

vnumimnsinfiysannsluswes

lﬁ (SN} w w w w (o3} (@ (e (o2 (o)

EIeEY

- 553 -



wWnlasssedvnlalud wdngasianssuaanstindia

#19139713A2N 35U INAN

Frruwhefia (ww.ussene- e §imns- v fAnsidenwes)

WY 01205422 3(3-0-6)

o a = ) al o a -

N1 lne miseusvenAIeadmiunsdeasiiane

d - o ¥ . . - .

YIYINY29NE ¢ Machine Learning for Wireless Communications

1a1lases1e3e (Course Outline) Ut lususIene
1. szuumsdeansiiatuwazainuinmie

daneiiumaSsuiuuuiidaou
danaifiumsiFuuiwuuliddasy
sanesiumsiaushuuiaiumas
msaswuudtasstosdygnliaeuasmsUssananadyni
msiouveaniodudunionm
msmALETgadueiodny

MITUUFUUULATULSY

© ® N o AW

MITEUFUUUIOATUAZUUUNSEA

|ﬁ lon (o) (o) (o) (o) (SN A w O

EIeEY

- 554 -



&I 01205423 3(3-0-6)
o -
Favnwlne

Yo HIDINg e

wnlasssedvulalvd udngnsdanssurransindn

41913913 AN LIHAN

Fuaumieiio (ouuTse-ru U iRns-su Anyimieaue)

inlaseseden (Course Outline)

[y

o M B o b Do

T e S e
A =

FPUUUTZENG UNUIMTBY APl UAZARTIA

annilmenssaszuukasdnnsieans
mssanwuudiusayszaulusunsuysegnd
sUuvukaznalnnsidensavnsszuy uazmsldu Library/SDKs
msUszgndlfunanasuranifuazuinisiugiu
nmsdaivteyauazmsdnnisgudeyauuaaian
MIUTEUIANAUAZN TV VIR TEUUUURRIA
mswaweUndiAduzliuulpaeud-@iiaes

msfeasuuuiealnd wasmadnfifuides
wnfnvainseaniuulasaiedeyauazuinis
aavanafiurassyuulszgnd (1): msfudufmuuazniseynna
rnulaeadsvessyuulszend (2): mitesfudedwiuazmatnsiadoys
NMIVAGDULATNITIATISIUTEEYEA N Y953 UY
nyfdifnsuardregematszenaldinalulaglugnavingsy (1)
nsdfinwkarsptimsvssendldivalulagluasamnssu (2) Lmzajﬂﬁam

EIPEY

- 555 -

mssenkuumalulagUszanddmiunisidenlulanaia

Applied Technolegy Design for Real-World Implementation

AU LIUTTENE

= T S O P B T O € O O R VO



wlasssedvntalvad vangasianssuAansUudin

1973913 dnssulnAn

Frurumiaefin (v usste-su I RN - Anigau)

SHEIYN 01205453 3(3-0-6)

o a o [ o w

Y vn1elne szuusaludi@lussuulnianids

A a o -

YA IN1HI0INE Y Power System Automation

1A1laTe518391 (Course Outline) T NIUTIONY

—_

Hugrurasszuudalugiluszuuluiaig
andaunssusyuudnludd
sruLATIRTALaTARaNs
gunsaididnvselinddanios
mMspuANLazAsINENSHRdUl
mydszanununstesiuiazssuudnlulb
nsslfnwssuusnludiluszuudmiie

seuudnlusFiioayssousvaszuulni

I I I

dedrimdelf UAnazaaeidamdmnssy

& » @ o o o o o o w

Y

- 556 -



wlasesedvlalud wangasiAInssuAEaAsUNYR

1917391320350 IWAN

TWadYn 01205482

3
=
ﬁ

23vnwine

23YINIBIDINOY

nlasesnedun (Course Outline)

—

oo NGy ol W N

o e Ty T S wr Y
A

miL‘%ﬂué’mauﬂ?muazm’%;mﬁaﬁugm
nMaleseudoya
NMIDANBEITUAULALNYUY
MsaAnBERUUINTUTUAAIUAN
myuunidosy
msuunmemilidadulauasildds
msiFeuiuuuliiifasu: msdangy
nsandadeya
fugilasseUssamiion
Tnssinoneulagdudody
nsuuusslanaimatines

nstgnulamandenisiniodiu

YiysTTuarAuinTeuTeEiimlunuUfdRnsSeudueaaies

ARRINAIUAINLILATAE
nsuLauslATIY

EIeEY

UjlinsnsiSeuiveansesdmivimnsiui

Machine Learning Laboratory for Electrical Engineers

- 557 -

Fruruviieiin (wussene-gu U iRnis-va Anwimunues)

Il uinns



¥
o
U

WlATeTEIrUTUUT nangnsiAanssuaansUudin

a19713v13danssulndn

Furumbieie (va.ussee-vL U RN s-gu Anvieneaue)

GieL ! 01205202
o3wmwilng  UiTRNsAmnsdlvindesdy

23UIN1W1BINQY Basic Electrical Engineering Laboratory

1@1lases1e39n (Course Outline)

s

e e e e e
A L

2 o o e I B e R

msldinsesllefdvasiafimesiloeiu
msltnsesionoadalaalalilodu

- oo

nsltinsesimiiadnnalnindosdu
mslfindosdotamadlniudosty
nsnasesfiinsenastivesgunsalluassiwiiug
mIneaeslfiiinisrasiniinssuansdaeldnguinisvivdou
msneaeUiininaesininseuansdaelivguiinsauyaniu
msneaefuiinisiasiwiinszuansdaelivgufinssuaiisoule
manaaesl]ifnissesininssuansaaglinguidndlnihiivy

a wa o

nsnaaefiRnsanauifadoslotanslwiuuuueusdon
msveaeUjiinisaasiwinssuaaduwuy 1 g
msneaesUfURn1sinsiwinssuaaduLuy 3 e
nmsveaeUjuRnisszuvdrasivi
msnaassUfiinisietasdnsnalnihuszaviedosradelni
nsneaesUfiinnsindasdnsnalwihlssanuoinesivin

74U

- 558 -

1(0-3-2)

it lusufidnng

‘E (SN S\ W w W W (SN} W w [S3] W w w W W



AU 01205212 3(3-0-6)

WlATe383Y1UTUY T HanNgRsIAINTINATERTUNAA

1913973 AN 55U INAN

Fumdivfn (Wu.ussu-va U TR s v Anysenue?)

o < a a YV o w oa
ﬁa'ﬁﬁ']ﬂ'lﬁ'ﬂmt] W’UﬂmﬂL‘?NLﬂuﬁ']W?U?ﬁ'Jﬂ?iWﬁ"l

Fon1w1dangy Linear Aleebra for Electrical Engineers

nlaseseien (Course Outline)

1.

T S S S Y
AN T

oo N ey b B o

MsuAsEUUaNNSIBUAURIBILAING

AILURSNENNAY wae LU decomposition waz Chelosky Factorization
AIARmD kUM LaE N T ELANSeRE Cramer's rule
demvenliglinnees uay Viglides
nseeeuasidudaserefiu

LARBSEIUTIN WA TUsEYNALY

denunisulandaudu
nMsmiusindununsulasdadunasnisUssynald
Viginannnnelu uaznisufaunsidas siosiian
nnwesidsiiannuniiuasnssuiums Gram-Schmidt
msUsznailsidusuuidaeioedian way synsuvFes
AANWEIANE RNWBSANYITANY wasnsUssynald

mavinuming Tiluiwmues uaznisussyndld

fanfurauwuning uaznsussyndld

MIHENANBNGIU

Y

- 559 -

MUY UIUTTINY

|k2 (&N} W LW W W W Ww w W w w w W W W



iWnlaseseirFulse nangasiAanssuAansUudin

d1v13913Anssu WA

Furumiieie (3u.usse1e-v0 U TRns- v fAinyidenues)

TREIY 01205219 3(3-0-6)
Fadvnwlve  ersiaslusaradidmsuimns luin
%'a‘immmé’anqu Probability and Statistics for Electrical Engineers

1@11A54518791 (Course Outline) MU NLIUITRIE

i & @ « ' & PP & a
AUEREUE: danad Ardunzidunuuideuly mnuludassy

—

eIl

fuusdusiaides
nsuanuasAmLazliuTy
eriguyosdaulsgu

nsuanuesiiitouly

HATINTDIUTHN Ve uniindifingunan

ALRRYIBEN NYUBEININLIN

I - I N TR X

AsUsERIImIIEReS eRudeiy

—
=

nsnedDUANLRgIU

SRS IERAILLUsUS U

s g
N e

ANUOANBY

kY

‘E 1w w» w w ) w w w O (= o (6]

- 560 -



%
-
%

WlaseTedvUTulse uangnsirnsTuAanTUNdin

a1v13v3aanssuluvn

Fruaumtiefie (@uussee- s Ui TRnts-vu Ans e

91 01205231 2(2-0-4)
oivinwilne  eluladnisdoansadelm

279101¥189NGE Modermn Communication Technology

1A1lAT957873%91 (Course Outline)

e N o e P

10.
11.
12

13,
14.
15,

weluladnisdoansadelmiuasunuvludinUss i Tunazimswghanidvia
2IAUTENBURUEILYDSEUVADANT: AtyryIod Toya WUNAIAYIATILMIY Uas

A 4w
PRl
Waimsveanalulagnisdears: anlvsdwinaslnsvimiginiotneddva

wazduwsidn

nsAeansirdouiinayliany

\n3eteviesiunazewie: Taswadne wmssu waznisUszendldan
weluladmsdeansszesing: loufmiuasuasanifioy
sruvBumedidnvesaswisuasnisuszgndlutussiiiossndes
nsAeanslunagranvnssy
msdssnananaflazsoudmiuss A el
ausiunsaonsitleueslussuudeans
DoyuseivguasnsiSouivoariodussuudoans
mMaysannsszuvdeansiugaamnssAivia ndanuseades uavssuy
VUFIDIRIBY

walulagiinlniwazunlduouan
nsdiFnvimaluladmsdessatelndusznnsoivsodenga

AMannseeanalulabfoans waznisimuisgedsdureso@wieng

EIeEY

- 561 -

UYL luIUsIENY

L I B S I S S S

N [N 8]

3]



wWlasesedruiulse wangasIAINTsuAIARTUMSA

#191739713ANTIU WA

WY 01205251

o a o o
o1 lng mMswdarundsaunaluii |

d - o . .
YAV INWI4NOE Electromechanical Energy Conversion |

lmsese3en (Course Outline)

1. 2995uiivdn

Yaouwindn
wanAIsUaWUNAIIUNa IWHY
wasuLarnasuTnlussuuwlvan
*ﬁugmmaawﬂauﬂauvﬂmﬁm
2ATAUYATDMTIDUYRS

ausIsaUzUBIoLUal

© N o B WwN

msUszgndltvdauuadiuszuulni

374

- 562 -

urumaeiia (. ussetg-an U oRns-su Aneinumied)

2(2-0-4)

T USUTTONY

EgNDJﬁ-DL‘-I}L‘Ab



Wlaseseiiulse wangasiAdnssuAansUudin

#1973 913An 55U WA

o (.UTseng-u U 0Rns-sa Anweanues)
WAV 01205313 3(3-0-6)
4 a 4 .
Winawlne  AdulazawIwiman Wi

d - o . .
YAIUNN11R9INOE Electromaenetic Fields and Waves

11lAT951873%7 (Course Outline) Fruudalususseny
1. Vector analysis 3
Electrostatic fields

Potential and energy

Conductors and dielectric capacitance
Convection and conduction currents
Resistance

Solution of Laplace’s and Poisson’s equatlons‘

Magneto static fields
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Magnetic materials
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Inductance
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Displacement current
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Time-varying electromagnetic fields
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Maxwell’s equations
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Communication Systems & Signal and Spectrum Fundamentals

2. Amplitude Modulation
3. Angle Modulation
4. Noise in Analog Communication
5. Sampling and Quantizaticn
6. Baseband Digital Transmission
7. Passband Digital Modulation
8. QAM and Modern Digital Modulation
9. Digital Receiver | — Signal Space and Detection
10. Digital Receiver Il - BER Performance
11. Digital Receiver Ill - Synchronization Concepts
12.  Fundamentals of Information Theory
13.  Multiple Access Technigues and Spread Spectrum
14. Transmission Lines & Radio-Wave Propagation
15.  Physical-Layer Technologies and Integrated Communication Systems

EIeEY

- 564 -

3(3-0-6)

FUIUTNUIUTIRNY

Iﬁ [[SN] w w (S8} w w w w w w w w w w w



wnlasesedeFulss uingasdaanssuAansindia

#1973 v13A2n5 U AN

Fuaumiasiio (W Ussea-wL UfuRN -t Anweeaue)
AU 01205322 3(3-0-6)
Fovn1ulny Amnssulalasiw

Yalvnnwnaenge  Microwave Engineering

B1lAs99783%91 (Course Outline) UL NIUTTONE

—_

Plane waves

Transmission line theory

Impedance matching between source and load
Wavecguides

Coaxial lines, striplines, microstriplines
Microwave network analysis

Power dividers and directional couplers

Microwave filters
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Characteristics of antennas
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Communication systems and Digital Communication Fundamentals
Digital signal detection

Source and channel coding concepts and techniques

Channel models and noise (AWGN, Fading) and BER performance
Signal transmission in practical systems (Ethernet, Optical fiber)
Quantum principles for communication

Quantum bits and quantum states

Quantum entanglement principles

Quantum key distribution (QKD) and QBER performance

Quantum communication channel and networks
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1A1laTe5787391 (Course Outline)
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2.
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10.

Software setup. (ex. MATLAB / Python / Simulink / Qiskit)

Signal generation and detection simulation

Experiment on Huffrman coding, Arithmetic coding, Block coding and

Convolutional coding

BER vs. SNR simulation using MATLAB / Python

Data transmission using software simulation or real devices
Create and test qubits using Qiskit

Quantum state preparation and measurement
Entanglement creation and measurement simulation

QKD simulation and error rate evaluation

Node-based quantum network simulation

EleE
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a3y 119N e Data Communications and Networks

1A1lASIT18397 (Course Outline) Frunudalususses
1. Data Communications and Network Models 3
2. Physical Layer 3
3. Multiplexing and Transmission media 6
4. Data Link Layer 3
5. Datalink Control Protocols 6
6. WANs & LANs (wired and wireless) 3
7. Network Layer: Switching techniques 6
Network Layer: Routing algorithms & protocols 3
9. Transport Layer (TCP/UDP) 3
10. Internet 3
11. Cryptography and Network Security 2
12. New Trends in Data Communication and Networks 3
EXEY 45
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Basic definitions and theory.
Isctropic point source.

Power and field patterns
Directivity and gain.

Efficiency and Polarization.

Input impedance and bandwidth.
Friis transmission equation.

Radiation from current elements

Ground effects. Radiation properties of wire antenna.

Radiation properties of wire antenna.

Array antenna.

Yagi-Uda antenna and log-periodic antenna.
Aperture antenna. Microstrip antenna.
Modern antenna for current applications.
Antenna characteristics measurement
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%‘a’immma"&nqu Advanced Digital Signal Processing and Intelligent Systems

1A11A595183%1 (Course Outline) IUIUTNUIUTTEY
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1 viauUasaiuina 1Asasne wann1syinau LasnITABNashuLAIe 9 6

2. MIAWINLSIIU Nsua uazmdwawlaulaanuna uasmavseynaldlu 3
sruulwiings

3. winnsilvseaeesdnsliiuuumyy anuduiussewinausaeioulni 6

AUNLIvan wazusedn

4. iedesinanszuanse: lassaine mewuenane1iees uasvdnnisvine 6
5. inResdninseuanss: TRy MNIAMUANAMIIST LaYNITIATIEANTIIUY 6
6. dpsinsnszuaaduuuuImionit: Tassains vinn1svien uavaussourly 6
ANUEAIN
. mﬁm‘s’m:ﬁawsaugaL.Lazm'iwmaauﬁugwwmLﬂ?aeﬁﬂﬁtwﬁaaﬁw 3
8. indosdnsnszuaaduuuulsrarunan: Taseaie wdnnisvinanu menssdy 6
uaENISNAABURLEIY
9. mawSeuiisuanssouzuazmsUssandldnumeaaiosdnslnfiiussinnsing 3
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Fodynenaenge Electric Drives

1A1lAs§5187397 (Course Outline)

b

Electric Drives Systems

Load Characteristics and Torque-Speed Matching
Motor Sizing Calculation and Dynamic Operation
DC Motor Modeling and Drive Converters

Design of Speed and Torgue Control for DC Motors
AC Motor Modeling

3-Phase Inverters and PWM Techniques

Scalar Control of AC Motors

I R A S TR

Vector Control of AC Motors

._.
<

Design of Speed Control Loops for AC Motor Drives

s
—

Servo Drive Systems

,_.
PO

Using Servo Drive Systems

974
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1. szuuinidundanuuaraudifnlussuundsuasiolvd 4
2. Ussinvwessyuuinifundanu LLawé’nmsﬁugwwaamiLmaawé’wu 4
3. szuuiniundesnuidena: wé’uf'n,mqua”u (PHS), M58@anA (CAES), 4
waza UL (Flywheel)
4. szuuinfundsnudued: wunmeiedae 9 wasndnnisvineu 4
5. spUUUTMsERnITUUAASS (Battery Management System: BMS) uaznis 4

Ussifuanssnus U ILURLADS
6. szuufnifiundeulalesiaunazivadi¥einds (Hydrogen and Fuel Cell 4

Energy Storage)
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8. msUszgynildszuuiniiundsnulueiusudiniuaznisouddaaioy )
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Electric Vehicle Systems and Technologies
Fundamentals of Vehicle Dynamics
Drivetrain Performance and Calculation
Energy Consumption and Range Estimation
Electric Motors for EVs

Power Electronics in EVs

Electric Vehicle Components

Regenerative Braking in EVs

Energy Storage Systems

EV Charging Systems and Technology

EV Ecosystem and Grid Integration

EV Standards, Safety, and Thermal Management

Future Trends and Sustainability
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%aﬁmmmé’mqu Applications of Power Converters in Electrical Engineering

181159518791 (Course Outline)

—

Lab Safety, Instruments, and Calculation tools

Power Converters Circuits and Operating Principles

Simulation Software for Power Converter Analysis

Operation of Power Diode and Power MOSFET in Switching Circuit
DC-DC Buck and DC-DC Boost Converters

AC-DC Rectifier

Half-Bridge Converter and Full-Bridge Converter

Using IPM for Three-Phase Inverter

I A IS C R

Wireless Power Transfer

—_
&

EMI in switching power converters and filters

Practical Exam

TR
MY

Demonstration of Power Converter Testing

EXCEY
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BIWINTBINOY  Communication Systems and Networks Laboratory

WA11AT951873%7 (Course Outline)

1. Basic Network Systems and Laboratory Setup
2. How to make an Ethernet cable
3. Digital surveillance systems and basic network addressing
4. How to configure Wi-Fi channels for top network performance
5. Networking devices
6. Network simulator
7. Basic network connectivity
8. Port security
9. Basic VLAN
10.  Basic networking software !
11.  Inter-VLAN routing
12, Network protocol analyzer
13, Virtual private network
14. Create a virtual private network on the Internet
15.  Network certification

73
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Biometrics Concepts and Historical Development

Biometric Characteristics and Usages
Biometric System and Operations
Biometric Data Acquisition
Preprocessing for Biometric Data
Biometric Sample Quality Assessment
Biometric Feature Extraction

Blometric Matching

Biometric Performance Testing and Evaluation

Multi-model Biometrics

Adversarial Attacks

Related Laws and Privacy Issues
Current Advancements in Biometrics
Biometrics Project Presentation
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23¥1N18189NY Image Processing and Computer Vision Laboratory

1A11AS95187397 (Course Outline)

1. Vision Module with a Raspberry Pi 4 Board and Linux Operating

System

2. OpenCV-Pythen Programming on the Vision Module

3. Set up a Vision System Module, Camera, Internet/ Image, and Video

Acauisition/ Scaling / Lens Distortion and Geometric Transformation

2 P H o0 e

Intensity Transformation and Histogram Equalization
Spatial Filtering and Image Segmentation

Edge Detection and Contours

Deep Learning for Image Processing and Computer Vision
Image Classification

Image Segmentation

10. Object Recognition

11. Project Proposal

12.  Project Implementation |

13.  Project Implementation i

14.  Project Implementation Il

15.  Image Processing and Computer Vision Project Presentation

33U
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¥03Y1n1e189N0Y Internetworking and Cyber Security

1A11lA595187391 (Course Outline)
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Fundamental networking concepts
Network certification

Network addressing

Network simulator

Network device configuration
Network routing protocols
Network protocel analyzer
Network troubleshooting

Network security overview
Network security principles and technologies
Ethical hacking with Kali Linux
Decentralized Network
Interoperability

v 593
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ovn1ednne Semiconductor Sensors and Interfacing

11lAT9318391 (Course Outline) Srunudalususieny
1. Semiconductor Characteristics 3
2. Review of Microelectronic Fabrication Constraints 3
3. Signal Conditioning Fundamentals 3
4. Thermal Sensors 6
5. Optical and Radiation Sensors 3
6. Magnetic Sensors 6
7. Piezoresistive Sensors 3
8. (Capacitive Sensors 3
9. MEMS Actuators and Microfluidics 3
10. Chemical and Bio-Sensors 3
11.  Smart Sensors and Digital Interfacing 3
12.  Sensor Fusion and loT 3
13.  Project Presentation/Case Studies 2
774 45
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¥odvn1enadnge Computer Control of Machines and Processes
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%aﬁmmmé’mq% Human-Robot Collzboration System

WlAsesedn (Course Outline)

1. Principles of Human-Robot Collaboration System
Industrial robot VS Collaboration Robot

Motion and Force Controller Design for Industrial Robot
Force Measurement, Estimation and Sensor Fusion
Model-based Development

Autoncmous Mebile Robot and Mobile Manipulator
Robot programming for Collaborative Robot

Robot programming for Autonomous Mobile Robot

R - G S TR X

Robot Safety Consideration for Robotic Operation
10.  Artificial Intelligence in Human-Robot Collaboration
11, Simulation for Manufacturing Process and Collaborative robot

94
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YBIYINRINOY Digital Image Processing

WlAses1e3en (Course Outline)

1.

O e B

10

11

12
13

14

Digital Image Processing , Human Visual System, Image Sensing,
Sampling, Quantization, and Image Processing Programming

Image Resolution, Interpolation, and Compression, Basic Image
Operations and Geometric Transformation

Pixel Intensity Transformation, Histogram Equalization & Histogram
Specification

Smoothing Spatial Filtering, Sharpening Spatial Filtering

Useful Spatial Domain Processing Technigues

2D-Fourier Transforms, Fourier Transform Properties

Smoothing Filters in the Freguency Domain, Sharpening & Selective
Filters in the Frequency Domain

Color Fundamentals & Models, Color Image Processing

Image Segmentation by Thresholding & Optimal Thresholding, Color
Image  Sesmentation Mean-Shift  Thresholding, Segmentation

Performance Evaluation
Morphological ~ Image  Processing,  Morphological — Operations,

Morphological Reconstruction & Grayscale Morphological Processing

Feature Vectors, Prototype Matching, and Template Matching, & Basic

Feature Extraction, Feature Extraction

Basic Classifiers and Classification Performance Evaluation

Edge Detection, Line and Circle Detection, Principal Component
Analysis, and Corner Detection

Image Processing Project Presentation
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lATe398391 (Course Outline) Frunutalusussens

1. Image Analysis and Recognition, and Digital Image Processing 1.5
Backeround

2. Image Formation Physics, Lens, Image Sensors, Cameras, Interfaces, and 6
Calibration

3. Image Properties, Distance Transform, 2D Transforms, Spatial- 6

Freguency Transforms, and Image Compression
4. Image Restoration and Noise Models 3

5. Image Restoration Techniques: Anisotropic Diffusion, Gabor Filters, and 4.5

Matched Filtering

6. Image Segmentation: Graph Cut and Active Contour Methods 45
7. Feature Representation and Feature Vectors 3
8. Feature Extraction Technigues: Shape, Region, Texture, and Spectral- 3

Based Methods

9. Local Feature Descriptors: LBP, HOG, and SIFT 3

10. Feature Selection and Class Separability Measures 1.5
11. Image Recognition and Pattern Recognition Fundamentals

12. Tree Classifiers, Ensemble Methods, and Learning-Based Object

13.  Image Analysis and Recognition Project Presentation
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