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NEUIVINUFIUANAAIENT UazIneAans 30 iaefin
ANUIAUIETYY WUFNANAAENT UALIVENFNERS 23 Mmidenn

miennusIEng-UfUaA-Aneniaenuias)

01006030 wARANH 1 3 (3-0-6)
CALCULUS 1
01006031 WARARE 2 3 (3-0-6)

CALCULUS 2



01006032 aumseyiuSuarivadndaduiiug 3 (3-0-6)
ELEMENTARY DIFFERENTIAL EQUATIONS AND LINEAR ALGEBRA

01236200 GAGRI AR 3 (3-0-6)
ENGINEERING STATISTICS

01006020 Wandvialy 1 3 (30-6)
GENERAL PHYSICS 1

01006021 URURmsANdlU 1 1(03-2)
GENERAL PHYSICS LABORATORY 1

01006022 Wandvialu 2 3 (30-6)
GENERAL PHYSICS 2

01006023 VTR sTENALU 2 1(032)
GENERAL PHYSICS LABORATORY 2

01236250 auasiwaniogin 3 (3-0-6)
ELECTROMAGNETIC FIELDS

o/

TinfnwndaniSauniiainliasu 30 nulein aans1e3vnnadl

(@ wsulinfnendaanssussuulalofivasansaumea)

01236251 AMIPFNARS AARS 3 (3-0-6)
DISCRETE MATHEMATICS
01236252 AEAAERSE WS UIVeMSTeya 4 (4-0-6)

MATHEMATICS FOR DATA SCIENCE

(FrusuiinAnenangnsaesUiyydanssuszuuleladivazansaumanasl@ndanamnssy)

01006024 vl 3 (30-6)
GENERAL CHEMISTRY

01006025 UURNsiadisialy 1(032)
GENERAL CHEMISTRY LABORATORY

01236253 FAvewily 3 (3-06)

GENERAL BIOLOGY



ﬂduﬁmﬂﬁﬂqniiuﬁugﬂu 9 Muenn
miennussEng-UfUaA-Aneniaenuias)
01006012 NsWeulUsuNIUABNNILADS 3 (2-2-5)
COMPUTER PROGRAMMING

01236249 ﬁugmmsaamwmzwﬁ%ﬁa 3(2-2-5)
FUNDAMENTAL OF DIGITAL SYSTEM DESIGN

01236254 29ashiiuasdidnnsetind 3(2-2-5)
CIRCUITS AND ELECTRONICS

nguAYUsAuNIIAInTsuszuulalafiuasasauma 36 nUeAn

mienaUTIEe-UfUA-Anwaenued)
01236255 fugszuulelef 3(22-5)
INTRODUCTION TO INTERNET OF THINGS
01236256 lulasmeulnsalaosuagszuvauInailem 3(2-2-5)
MICROCONTROLLER AND EMBEDDED SYSTEMS

01236257 nMseulUswn g singuarlareswlaya 3(2-2-5)
OBJECT-ORIENTED PROGRAMMING AND DATA STRUCTURE
01236258 miﬁami‘ﬁugm 3 (3-0-6)

PRINCIPLES OF COMMUNICATIONS
01236259 ﬁzuuiﬂiqsziwaiaiaﬁLLaxmsﬁamiSﬁau‘Ja 3 (3-0-6)

loT NETWORKS AND DATA COMMUNICATIONS

01236260 szuulouasnanIen NLazISuLLa s 3 (2-2-5)
CYBER-PHYSICAL SYSTEM AND SENSOR
01236261 mswaneUnaeduullslud 3 (2-2-5)

MOBILE APPLICATION DEVELOPMENT

01236262 N590NLUULTUJAuNUS 3 (3-0-6)
INTERACTION DESIGN
01236263 szuulelefilugnainnssy 3 (2-2-5)

INDUSTRIAL INTERNET OF THINGS
01236264 ﬂ@mﬂﬂisﬁwﬂunﬂaiswéq 3 (2-2-5)



ARTIFICIAL INTELLGIENCE OF THINGS

01236265 sruuAnusiuamslolues 3(3-06)
CYBER SECURITY SYSTEMS

01236266 UfuRn1sszuuleleiivazansaume 1 1(0-3-2)
loT SYSTEM AND INFORMATION LABORATORY 1

01236267 U umn1sszuulelefiuavansaume 2 1(0-3-2)
loT SYSTEM AND INFORMATION LABORATORY 2

01236268 SununfudiTenney 1(0-3-2)
SEMINAR WITH PROFESSIONALS

01006004 NSRNUGRAAINNTTY 0 (0-45-0)

INDUSTRIAL TRAINING

nguAYIUsAuaannIaIAINIINsTUULlalaiuazasaumA 9 n78fA
R UG UR-Anunnienised)

Y v = A a ¥ 1 a a U -dy
TminAnwideniseuliinsu 9 wileinanseian Al

01236330 mMsupuiuveeisdinsuazasuiames 3(3-0-6)
MACHINE AND COMPUTER VISION

01236331 SPUUUURN IS UUELDInai i 3(2-2-5)
EMBEDDED OPERATING SYSTEM

01236332 AFNIIUYRNALIS 3 (3-0-6)
SOFTWARE ENGINEERING

01236333 MsBouiueaades 3(2-2-5)
MACHINE LEARNING

01236334 nseonuUULarMIUTRn s Touleaszuulase 3(2-2-5)

INTERNETWORKING DESIGN AND PRACTICE

01236335 svuvdeanslfanedmsuszuleledi 3 (3-0-6)
WIRELESS COMMUNICATION SYSTEMS FOR loT

01236336 MAATwteYA 3(3-0-6)
DATA ANALYTICS

01236337 AMIWALEUNA AT LUWAY 3 (3-0-6)



01236338

01236339

01236340

NENIYNABALRNIZHIU

WEB APPLICATION DEVELOPMENT
wRetnemsdeansinsdwyiiedeuileamiii 3 (3-0-6)
NEXT GENERATION MOBILE COMMUNICATION

MIUTLLIANARAIALALLENA 3 (3-0-6)
CLOUD AND EDGE COMPUTING
eEART M RIRHG 3 (3-0-6)

DATABASE SYSTEM

9 BUYNA

eAnUTIe-UUR-Anwresies)

Ineiingaidvideniamzanvisnuau 7 nguivn Wilndnwidendeimnlanldannguislenls Wiasu 9 wiefn

1. nguszuulelafiuazansaumpdmiumalulagigedn

01236400

01236442

01236443

01236403

01236404

01236405

mseanuuUasTag Unsalssuuleled 3 (2-2-5)
loT DEVICE DESIGN AND DEVELOPMENT
mseenuuusrUleloiuaysruuaiosnail s g 3(2-2-5)
ADVANCED loT AND EMBEDDED SYSTEM DESIGN

NS EUSITEN 3(3-0-6)
DEEP LEARNING

NIUsEINANAR UG 3 (3-0-6)
QUANTUM COMPUTING

Sewrasmneszullelofiuavansaume 3 (3-0-6)

SELECTED TOPIC IN IOT SYSTEM AND INFORMATION ENGINEERING
svuuenunalitlvidmsuleled 3 (3-0-6)

MODERN CONTROL SYSTEM FOR IOT

1. ngumalulagszuudanses

01236406

01236407

01236408

TudanS sunsnamnIsuen R 3 (3-0-6)
SMART FACTORY AND INDUSTRIAL AUTOMATION
MIgRNUUUDIASIAZI DS a8y 3 (3-0-6)
SMART CITY AND SMART BUILDING DESIGN

5L IRy 3 (3-0-6)



01236409

01236410

SMART FARMING

wiAlulag syuuane 3 (3-0-6)
SCADA TECHNOLOGY
FEUUVUAD IS 3 (3-0-6)

INTELLIGENCE TRANSPORTATION SYSTEM

2. nauwalulagssuuMsaes uaseIadny

01236411

01236412

01236413

01236414

01236415

01236416

01236417

IneNNMITNTTEd UazvelUlas uaanu 3 (3-0-6)
CRYPTOGRAPHY AND BLOCKCHAIN TECHNOLOGIES

UiTRMsHidemnasruueienns 3(2-2-5)
PROFESSIONAL PRACTICAL NETWORKING
Tnsanedumeslsanelussuulelod 3 (3-0-6)
loT WIRELESS SENSOR NETWORK

MsAeanseuaTinuaiu 3 (3-0-6)
VISIBLE LIGHT COMMUNICATION
mMysnwrLaenstlussuUaTAUALaEIAR 9718 3 (3-0-6)

INFORMATION AND NETWORK SECURITY

wielulaggunsalnnmn 3 (3-0-6)
WEARABLE TECHNOLOGIES
Sestrasmmessuumsieaiugs 3 (3-0-6)

SELECTED TOPIC IN ADVANCED COMMUNICATION SYSTEM

3. NHUWAlLLAEEVAVIBNT SPUUTUEWNITI MIwnnd uazviueun

01236418

01236419

01236420

01236421

01236422

SEUURNOIRE zyzyml,azmsu%mﬁmuqmal%ltﬁu B 3 (3-0-6)
INTRODUCTION TO RAILWAY SIGNALING AND OPERATION CONTROL
ArnnssuszuUsaiNANIE 89 3(3-0-6)
HIGH-SPEED RAILWAY SYSTEM ENGINEERING

Arnnsaniueudidowiy 3 (3-0-6)
INTRODUCTION TO ROBOTICS ENGINEERING

MIUTELIANANNYNTTNNE 3(3-0-6)
MEDICAL IMAGE PROCESSING

seuulplefidmsunsussyndldamumensimwme 3 (3-0-6)



01236423
01236424
01236425
01236426

4. ngavennsdaya uwa
01236427

01236428
01236429
01236430
01236431
01236432
01236433
01236434
01236435

01236436

loT FOR BIOMEDICAL APPLICATIONS
R INaTIN M
BIOSENSOR

il ‘L@’]‘LﬁSUUﬂ’]iﬁumﬂﬁ’m%@ﬂ’ﬁ@ UMW

PRINCIPLES OF HEALTHCARE INFORMATION TECHNOLOGY

=1 @ & o Ly aa I3 =l
syuulele?l wasbumesdvsumalulad Ineneans nsnw

loT AND SENSOR SYSTEM FOR SPORT SCIENCE
AR DRNLUU LA LRGN

MICRO ROBOT DESIGN AND DEVELOPMENT
sranAwIsUsZYNA
aonUpenssudeyavinnivie)

BIG DATA ARCHITECTURE
nsuansauazTiaLetayA

DATA VISUALIZATION AND PRESENTATION
willasleyauasm I Eiaunsiom

DATA MINING AND TIME-SERIES ANALYSIS
ML uoUNIrTuU U lUd g
ADVANCED MOBILE AND WEB DEVELOPMENT
MIvedeULasUEIuAMN MRS
SOFTWARE QUALITY AND TESTING
nsoRNLUUB DS MawasUsvauN sl g
USER EXPERIENCE AND INTERFACE DESIGN
WNAATEUUARTIA LAY IR USRI
CLOUD AND DEVOPS CONCEPTS

MR NS N uaswelludy

GAME, GRAPHICS AND ANIMATION DEVELOPMENT
wielulag il ouass

AUGMENT AND VIRTUAL REALITY
FosdmasTmemsiannsensiuag

SELECTED TOPIC IN SOFTWARE DEVELOPMENT

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-06)

3(3-0-6)

3(3-0-6)

3(3-06)



01236463 Uy ssRugdmsuiiegsne 3 (3-0-6)
ARTIFICIAL INTELLIGENCE FOR BUSINESS

01236464 mMsUfduius ety ua AL oS 3(3-0-6)
HUMAN COMPUTER INTERACTION

01236465 nvnedwsumallagansaume 3 (3-0-6)
LAW FOR INFORMATION TECHNOLOGY

01236466 MTIPTRIHAZOBNUUUITUY 3(3-0-6)
SYSTEM ANALYSIS AND DESIGN

5. ngumMsIansmAlulad

01236437 MIATIENGINIATA 3 (3-0-6)
DIGITAL BUSINESS ANALYSIS

01236438 msumnslasamssyuuled 3 (3-0-6)
M PROJECT MANAGEMENT

01236439 nsdnnsAugveya 3 (3-0-6)
DATA CENTER MANAGEMENT

01236440 Aennssuaningy 3 (3-0-6)
START-UP ENGINEERING

01236441 UAnenpavia 3(3-0-6)
DIGITAL FORENSIC

6. nguIvandgasvnssudmTustuulaleliuazansaume

01236450 NIMUER WS R MENTNT Y 3(3-0-6)
INDUSTRIAL TRANSDUCERS

01236451 mrTanmiadloudigs 3 (3-0-6)
ADVANCED VIRTUAL INSTRUMENTATION

01236452 myinuasnageuwuUlivinany 3 (3-0-6)
NON DESTRUCTIVE MEASUREMENT AND TESTING

01236453 WWTINEN 3 (3-06)
METROLOGY

01236454 SPUUATRABUR LB e LU TR 3(30-6)

AUTOMATED VISUAL INSPECTION SYSTEM



01236455 nssULNRARLEEMIRdeUUNTB dvselinduavaunsalmaias 3(3-0-6)
MANUFACTURING AND TEST OF ELECTRONICS AND OPTICAL DEVICES

01236456 MNIATIREBURA NN VBT TENFS UD RENT S 3 (3-0-6)
MATERIALS CHARACTERIZATION FOR INDUSTRY

01236457 TeRIFnNTIU 3 (3-0-6)
ENGINEERING MATERIALS

01236458 Januslwvdnuazmalulad 3 (3-0-6)
MAGNETIC MATERIALS AND TECHNOLOGY

01236459 FNTTUAUNN 3 (3-0-6)
QUALITY ENGINEERING

01236460 VI VOUAYDTHAYNTOONUUY 3(3-0-6)

LASERS THEORY DESIGN AND ENGINEERING

01236461 sEUUMTABENIAUALAYgUNIAlBTEUY 3 (3-0-6)
OPTICAL COMMUNICATION SYSTEMS AND DEVICES

01236462 deiimemldnderamnssy 3 (3-0-6)
SPECIAL TOPIC IN INDUSTRIAL PHYSICS

nguAIYINISANEIMIGLEDN 6 Mu8NA
Fnsfnunadenszuteendy 3 maden dWeliindnwlddenuumemsanufivanye
Smsunues 1 maden $1ua 6 e fied
1. lasesnuiranssuenans
UnAnwfidenGeulusniesdordenduivmmdmnsaiiadawesnlassmsisovonanund
Aedostudentlumdngns $1um 6 e
iennussEne-UfUA-Anendaenuag)
01236269 Tassndmnssuszuulelefilavansaume 1 3(0-9-0)
loT AND INFORMATION CAPSTONE PROJECT 1
01236270 Tnssnimnssuszuulelefiuavansaume 2 3(0:9-0)
loT AND INFORMATION CAPSTONE PROJECT 2
2. @vnafnen

wieRn(Ussene-UfUA-Anweenues)



01236319 AvNAANY 6 (0-45-0)
COOPERATIVE EDUCATION
3. nsRneviseMsUf UAMsHneusinsEme
msAnemadentiuadiu 2 uwmns fensinwsnaseme e UG URMIEnausaseve
ToetnAnwassesdenuumdlauumaiie
msAneRnsUsEmA
UnAnwiidenSeu msdnesinssma asnsesdumsifieulewnieRnmnaentuidnely
AsUsswFldnuUssnrvesEntun lidu 6 s Msufuinstinnusnsseme
iennussne-UfUA-Anendaenuag)
01236320 U uRMSHnussUsEme 6 (0-45-0)
OVERSEA TRAINING

3.1.4 WHUNISANE

U9 1 aAn1sAneN 1

IRAIYN FoAn waenn
(uss818-UUR-Anwdtenuies)

01006030 WARASE 1 3 (3-0-6)
CALCULUS 1

01006012 MsWeulUsNIUADUNLADS 3 (2-2-5)
COMPUTER PROGRAMMING

01006020 Handvily 1 3 (3-0-6)
GENERAL PHYSICS 1

01006021 UFtRmsTandl 1 1(0-3-2)

GENERAL PHYSICS LABORATORY 1

01236255 fuguszuuleled 3 (2-2-5)
INTRODUCTION TO INTERNET OF THINGS

90642118 TUsunsumeuiImoUsEendnegsng 2 (1-2-3)
APPLICATION SOFTWARE FOR BUSINESS
Fyndenunei@nwiill -

(G donmunuyiANg)

ELECTIVE  TOPICS FOR FACULTY  COURSE
REQUIREMENT

01236254 1935wz Bidnnselingd 3 (2-2-5)




CIRCUITS AND ELECTRONICS

90644007 mwé”mqwﬁugm 1 3 (3-0-6)

FOUNDATION ENGLISH 1
374 21 nuwnn
I 1 mansAnedi 2
IRAIYN FoAn waenn
(uss8N8-UUR-Anwdtenuies)

01006031 LAaREa 2 3 (3-0-6)
CALCULUS 2

01006022 Handvily 2 3 (3-0-6)
GENERAL PHYSICS 2

01006023 UFTRnsTaAndlY 2 1(0-3-2)
GENERAL PHYSICS LABORATORY 2

01236257 ns@sulusinsudeinguaglassaiadeya 3 (2-2-5)
OBJECT-ORIENTED  PROGRAMMING AND  DATA
STRUCTURE

90642036 W3BUAINNTONAINTUTIAINT 1(0-3-0)
PRE-ACTIVITIES FOR ENGINEERS
Fyndenvneiu@nwiiily -
(v naonmunNuYIAML)
ELECTIVE  TOPICS FOR  FACULTY  COURSE
REQUIREMENT

01236249 ﬁugmmiaamwmswﬁ%ﬁa 3 (2-2-5)
FUNDAMENTAL OF DIGITAL SYSTEM DESIGN

90641001 T593uas U 2 (1-2-3)
CHARM SCHOOL

90641003 AulaztunuInIg 1(0-3-2)
SPORT AND RECREATION ACTIVITIES

90644008 AN 2 3 (3-0-6)
FOUNDATION ENGLISH 2

37 20 nuwnn




2 A1ANSANEN 1

[=d
=

WAV I3 nuawin
(Ussen8-UUR-AnerRenuLa4)

01006032 aunseuiuswasindadaduiiugiu 3 (3-0-6)
ELEMENTARY DIFFERENTIAL EQUATIONS AND LINEAR
ALGEBRA

01236200 anRIAINTIY 3 (3-0-6)
ENGINEERING STATISTICS

01236256 lulasmeulysalaesuasseuvaueInatlem 3 (2-2-5)
MICROCONTROLLER AND EMBEDDED SYSTEMS

01236258 mﬁaawﬁugm 3 (3-0-6)
PRINCIPLES OF COMMUNICATIONS

01236260 syuulauesmemeninuiasifuwes 3 (2-2-5)
CYBER-PHYSICAL SYSTEM AND SENSOR

01236250 aunsuaimanlii 3 (3-0-6)
ELECTROMAGNETIC FIELDS

90641002 ANUAANNN AR 3 (3-0-6)
DIGITAL INTELLIGENCE QUOTIENT

39 21 wein
I 2 anamsAnend 2
WAV Fodwn wu2eAn
(Ussene-UfuR-AnerfenuLag)

0100000 Audeni3oumnsiiugiuadamans uayinermans 3 (x-x-X)
MATH-SCIENCE ELECTIVE

01236259 szuulasadnglelefiuaynisdeanstoya 3 (3-0-6)
loT NETWORKS AND DATA COMMUNICATIONS

01236261 nsauLeUnaladuuululug 3 (2-2-5)
MOBILE APPLICATION DEVELOPMENT

01236262 N150NUUUTIUHENTUS 3 (3-0-6)
INTERACTION DESIGN

01236265 seuuauunssleues 3 (3-0-6)

CYBER SECURITY SYSTEMS




YOXXXXXX Fwnden (NGUITINNUNUTIVDIANEY) 3 (x-x-x)
GENERAL EDUCATION

90XXXXX Apuden (NAMIFILMWILAZNTARENT) 3 (x-x-x)
GENERAL EDUCATION

et 21 mhein
Uit 3 amamsfnwii 1
WY Ha3 mi2ena
(uss8N8-UUR-Anwdtenuies)

01236264 JoyayUsziuglunnasanas 3 (2-2-5)
ARTIFICIAL INTELLGIENCE OF THINGS

0150000 ArndenFeunsiiuguadamans uazinenmans 4 (x-x-x)
MATH-SCIENCE ELECTIVE

0123xxxx wderuidenndimnssussuulelefiuaraisaumne 3 (x-xx)
loT AND INFORMATION MANDAROTY ELECTIVE

0123xxxx wderuidenndimnssussuulelefiuaratsaumna 3 (x-xx)
loT AND INFORMATION MANDAROTY ELECTIVE

01236266 UfuRnsszuulelefiuasansaume 1 1(0-3-2)
loT SYSTEM AND INFORMATION LABORATORY 1

01236268 Fununfufidermy 1(0-3-2)
SEMINAR WITH PROFESSIONALS

YOXXXXXX Fwnden (NGaIvINNUNUTIVDIANY) 3 (x-x-x)
GENERAL EDUCATION

572 18 viefin
Uit 3 mamsAnuii 2
WY do3un iaefin
(Ussene-UfUR-AnerienuLag)

01236263 szuulelefilugnamnssy 3 (2-2-5)
INDUSTRIAL INTERNET OF THINGS

0123xxxx wdeRuidennaimnssussuulelefiuaransaumne 3 (3-0-6)
loT AND INFORMATION MANDAROTY ELECTIVE

01236267 UfuRnsszuulelefiuavansaume 2 1(0-3-2)

loT SYSTEM AND INFORMATION LABORATORY 2




90XXXXXX Jidon (Fenlunguividenvnaindnuinly) 3 (x-x-x)
GENERAL EDUCATION
90XXXXX Fidon (Fenlunguividenvnadndnuinly) 3 (x-x-x)
GENERAL EDUCATION
39U 13 wihena
I 3 mansdnendi 3
IWEIY Fodw wuawhin
(uss8N8-UUR-Anwdtenuies)
01006004 NSHNIUEREVNTTY 0 (0-45-0)
INDUSTRIAL TRAINING
7 4 anamsinedi 1
IWEIY Fodw wuawin
(ussne-UfUa-Anwndaenuiad)
01236269 Tasssamnssuseuulelafinazansaumea 1 3(090)
loT AND INFORMATION CAPSTONE PROJECT 1
0123300 AUFONANIZAIV 3 (xxx)
loT AND INFORMATION ELECTIVE
0123300 I UFNANIZAIV 3 (xxX)
loT AND INFORMATION ELECTIVE
XO0000X Iudenies 3 (xxX)
FREE ELECTIVE
9 12 wena
I 4 anansAnend 2
IRV Fodw wuaein
(ussene-UfUa-Anwndaenuies)
01236270 TassnmdAemnnssusyuulolefiuazansaiume 2 3(090)
loT AND INFORMATION CAPSTONE PROJECT 2
012300 MR oNAN AN 3 (xxx)
loT AND INFORMATION ELECTIVE
XO0000X Iudonies X (x%X)
FREE ELECTIVE
594 9 ydenn




FIUARDANANGAT 135 viaenin
waunsSeudmsuTnAneidonSeusuuaniafne wien1silnanusinsUseme
7 4 anamsinedi 1
WAV Fodw wuawin
(ussne-UfUa-Anwndaenuiad)
01236319 avinafine / MaufUAMSHnausinsene 6 (0-45-0)
01236320 COOPERATIVE EDUCATION / OVERSEA TRAINING
374 6 BNA
I 4 anansAnend 2
WAV Fodw wuaein
(UsT8M8-UUR-AneREnuLa4)
012300 MR enaNZaN 3 (xxX)
loT AND INFORMATION ELECTIVE
012300 MR enaNZaN 3 (xxX)
loT AND INFORMATION ELECTIVE
XO000NK Adene 3 (xxx)
FREE ELECTIVE
012300 AR oNAN AN 3 (xxx)
loT AND INFORMATION ELECTIVE
XO000NK dene 3 (xxx)
FREE ELECTIVE
594 15 wuena
FIUARDANANGAT 135 viaenin
wnuN1sSBudmSUTnAnenfidonSeuwuy WORK INTEGRATED LEARNING (WIL)
I 3 anamsinedi 1
IRV Fodw wuaein
(ussene-UfUa-Anwndaenuies)
01236264 Py Uszivglunnasnds 3 (2-2-5)
ARTIFICIAL INTELLGIENCE OF THINGS
0 1XXXXXX %'1Lﬁaﬂﬁaumaﬁugmﬂﬁmmam% WAEINYIANERNS 4 (x-x-x)

MATH-SCIENCE ELECTIVE




0123x%xxx Fdsruidenmadrinssuszuuleledilagansaumea 3 (x-x-x)
loT AND INFORMATION MANDAROTY ELECTIVE
0123x%xxx Idsruidenmadrinssussuuleledilagansauma 3 (x-x-x)
loT AND INFORMATION MANDAROTY ELECTIVE
01236266 UfuRnsszuulelefiuasansaume 1 1(0-3-2)
loT SYSTEM AND INFORMATION LABORATORY 1
01236268 dumuniugideany 1(0-3-2)
SEMINAR WITH PROFESSIONALS
90XXXXXX Fwnden (NG INNUNUTIvDIANY) 3 (x-x-x)
GENERAL EDUCATION
374 18 niena
I 3 anamsAnend 2
WAV Fodwn wuwin
(Ussene-UfUR-AnerfenuLaq)
01236263 szuulelefilugnamnssy 3 (2-2-5)
INDUSTRIAL INTERNET OF THINGS
0123x0xx IdsAuidenmairnssuszuulelefilagansaumea 3 (3-0-6)
loT AND INFORMATION MANDAROTY ELECTIVE
01236267 UfuRnsszuulelefivavansaume 2 1(0-3-2)
loT SYSTEM AND INFORMATION LABORATORY 2
90XXXXX Foiden (Fenlunguividenvnadndnuinly) 3 (x-x-x)
GENERAL EDUCATION
57U 10 wiena
I 3 anamsinendi 3
WAV Fodwn wu2eAn
(Ussene-UfUR-AnerienuLag)
01006004 NSENURRAIMNTIY 0 (0-45-0)
INDUSTRIAL TRAINING
I 4 anamsinedi 1
IREIY Fodw wuaein
(Uss818-UUR-AnedenuLes)
01236269 Iassnudrmnssussuulolefinavansaumea 1 3(090)




loT AND INFORMATION CAPSTONE PROJECT 1

0123300 I UFNANIZAIU 3 (xxX)
loT AND INFORMATION ELECTIVE

0123300 A UFONANIZAIV 3 (xxx)
loT AND INFORMATION ELECTIVE

XOO0XNK IudoniEs 3 (xxx)
FREE ELECTIVE

59 12 e
I 4 anamsAnend 2
WAV Fodw wuaein
(ussne-UfUa-Anwndlenuiad)

01236270 TassnmdAemnssusyuulelefiuazansaime 2 3(090)
loT AND INFORMATION CAPSTONE PROJECT 2

01233000 AMIRDNAN AU 3 (xxx)
loT AND INFORMATION ELECTIVE

XO000NK dene 3 (xxx)
FREE ELECTIVE

90XXXXXX Fwiden (Fenlunguividenvsnain@nuinly) 3 (x-x-x)
GENERAL EDUCATION

9 12 e
FIUARDANANGAT 135 viaenin




A195UNYSI1YIUN

AN85U1851873%1 (COURSE DESCRIPTION)

NUINIVUANT
nguAvINuguadindans waginendansd 30 wuqefn
AvsfuBeu Wuguadaeans wazinendansd 23 wiaenn
01006030  umaAqd 1 3 (3-0-6)
CALCULUS 1

PREREQUISITE: NONE

flafidu, afin, anusieiiles wazn1sUssndld guilsilendinatans wugthoyius nsvoywus
nsUszgnaldouiiug Usiusdrdawe nsusiusmeUfouius msussendldustusddawn suiuy
yeansUTHusimAnlalls Uiiuslinsauuy mamusiusieifidsiuan sSuduuazeynsuvesiuiu
manszaLaynIweevesilaituiiugiu malnseinnines

Function, Limit, Continuity and their applications, Mathematical induction, Introduction to
derivative, Differentiation, Applications of derivative, Definite integrals, Antiderivative integration,
Application of definite integral, Indeterminate forms, Improper integrals, Numerical integration,

Sequences and series of numbers, Taylor series expansions of elementary functions vector

analysis.

01006031  u;AaANE 2 3 (3-0-6)
CALCULUS 2
FUeAuneu : 01006030 LAaANE 1
PREREQUISITE : 01006030 CALCULUS 1
lsfdumanedudsuarnsUssgndld Rvednvesninesluauiii Adndetuagdavesilaidy
FIUINATIERIUT NIVRUYNUSLAZUTUSTRIHINTUIININDTY wasilandunnmesdnuInasmanes
w3 wuzthUTRUAAY W spunu uasiiuin Tulglanudd uesedaasiladdusiuusiduligiands
nguiuvmdnilifeafunisusegnd Wy ngufunveniu nquilanesaudnguiunveanidnguiun

Yasalpnddudy



Functions of several variables and theirs applications, Vector algebra in three dimensions,
Polar coordinates, Calculus of real - valued functions of two variables, Differentiation and
integration of real - valued and vector - valued functions of multiple real variables, Introduction
to line integrals, Lines, planes and surfaces in three-dimensional space, Calculus of real - valued
functions in three dimensional space, Principal theory for applications such as Green’ s theorem,

divergence theorem, Gauss theorem, Stokes theorem, etc.

01006032  aumsouitusuazfivadnduduiiugn 3 (3-0-6)
ELEMENTARY DIFFERENTIAL EQUATIONS AND LINEAR ALGEBRA
FtaRunou : 1l
PREREQUISITE : NONE
FTUUALNITHA NMILUALTLEY LnnosLazally WesndualaasuIaun S iLaulnedsmnIng
14 gmé’?qmﬂLLasmiﬂizqﬂsﬂﬂmu nsudasauany msudasian nisulaniSies  nduddaunay
nsuda wugthaunisiiseyiusuazn1sUssendld auniseyiusidadunas lgadu aunisfeynus
andiey Msvszendaunndseyiusadayiudymmimnssy Jym GGy
Systems of linear equations and solutions. Vector and space, Matrices, Solution of linear
equations by matrices, bases, orthonormal bases and applications in Fourier series, etc. Linear
transformations: Laplace transformation, z-transformation Fourier transformation, complex
function and transformation, Introduction to differential equations, linear and nonlinear
differential equation, Ordinary differential equations, Application of ordinary differential equation

for engineering problems, initial value problems.

01236200  @RAIAINTTY 3 (3-0-6)
ENGINEERING STATISTICS
Fwdeduneu ; Ll
PREREQUISITE : NONE
LUz ugIuAUAIL R uLAT AR A mﬁmmzﬁ%’f@yjmﬁa«%’u AuUsdu n1snadeu
AUNAFIU N1TIATIVINTOADRLLTLAULATAVALTUS BUnsUaMTaunsUssgndlingulnisinaula
mMsileTgiszerUaonmanisaimsiing wagnsiiesgimeaanden Bnmmsaifuuuaneinls

N13BNLUUNTITNAADY %%ﬂﬂi‘l/l’]\‘]ﬂiaﬁﬂiﬂjl,ﬁ@ﬂ?iUiﬁﬁLﬁUF’]mﬂWW NTEUIUNITNNNITHES



Introduction to probability and statistics; introduction to data analysis; random variable;
hypothesis testing. Linear Regression and Correlation Analysis. Time series with applications,
decision theory, survival analysis, prediction and tolerance analysis, multivariate statistical

methods, design of experiments, computer methods for quality, manufacturing.

01006020  Wandvily 1 3 (3-0-6)
GENERAL PHYSICS 1
FvsAuneu : 1l
PREREQUISITE : NONE
nnwes Maledeuiiaznguesiindu aunaveteynIA aunaLsY aunavesinguls AAUINAN
wssluinuazaisunsesd Aduuazn1sdu namandvedlva wiagauafuarasuTavsnuazauiou
N15UIAINTIU NITWIAILSOU LAZNITLHSIAA LTI
Equilibrium of particles, equivalent system of forces, equilibrium of rigid bodies, center of
gravity and centroids, vibration and wave, fluid mechanics, ideal gas and pure substances, work

and heat, thermal conduction, thermal convection Thermal radiation.

01006021  UfTANsHANEVLY 1 1(0-3-2)
GENERAL PHYSICS LABORATORY 1
FdsRuneu : Tl
PREREQUISITE : NONE
UFTRmsAtidemduiusiuin 01006020 Fandtilu 1

The experiments correspond to the subject in 01006020 General Physics 1

01006022  Fl@ndvly 2 3 (3-0-6)
GENERAL PHYSICS 2
Fwdadunau ; lud
PREREQUISITE : NONE
msinuuagnsidouvumanas nanlsiody lauduazgunsaimanas ngufduimsaimiiem
AATRLUUBYNATRIAAY AuANTRLUUAGUYBIBYMA Tnssaiauedeymey wudiaosozneNvesUes

aun1slesRaaes nouiAreuduveseznoulalansiau aznauLUULBIANATOUNAIBS N1TIATIZIIND3



NILUANTILALNTEUAHTY Iﬂiqa%ﬁqﬁ/ugwmmszw@Lﬁﬂm@ﬁﬂé @mauﬁaﬁaqﬁu%amiﬁaﬁaﬁﬂ ﬁug’m
lalen nuBawesyiadestiuazaiaaulih nsldnulaleniiugiu

Reflection and refraction, polarization, Plane mirrors, Lens and optical instruments, special
relativity, the dual property of wave and particle, atom structure, Bohr model, Schrodinger
equation, quantum theory of hydrogen atom, multielectron atom, DC and AC circuit analysis,
basic configuration of electronics systems, basic characteristics of semiconductor devices diode,

bipolar transistors and field effect transistors, basic diode applications.

01006023  UFTRn1sHANdLU 2 1(0-3-2)
GENERAL PHYSICS LABORATORY 2
Fdsduneu : Lidl
PREREQUISITE : NONE
UfTRmsATdemduiusiuin 01006022 Handitaly 2

The experiments correspond to the subject in 01006022 General Physics 2

01236250  a@uudmanluii 3 (3-0-6)
ELECTROMAGNETIC FIELDS
rdsAuneu ; Ll
PREREQUISITE : NONE
nMslasiznnees vhatne auwwli dnelan §aur awaliiludan dududsey T
WUANEDTNY LINABTVDIRNELULUAN aummmﬁﬂiu%@ saransliv fanidea aunisvesuuny
naansUszenaly
Vector analysis, electrostatics, electric fields, electric potentials, conductors, electric fields
in matter, capacitance, magnetostatics, magnetic fields, magnetic vector potentials, magnetic

fields in matter, electrodynamics, inductance, Maxwell’s equations , Applications.

a = L= &I a 4 a 4 = = 4 1 a
AYIADNLIYUNNNUZIUAUAAIEAT LASINYIAEAI (Lﬁ'e]ﬂL’iEJuslﬂﬂi‘U 30 “uUwnN/)

01236251 ANAAIANSAFAIH 3 (3-0-6)
DISCRETE MATHEMATICS

FudsAunay : bl



PREREQUISITE : NONE
9 vandusazAuduius N1sigaukaznsigaulaeguiy ngufdnuiu Mstu anuzu
AIINANERTTIUTENAUNNTBULNUTRTINE N5 N5 TBWAR 9ane3Tiu N1TIATILYdaNe3NY N1SANW
FANDINULUUAN 9
Sets, Functions and Relation, Proofs and Induction, Number Theory, Counting, Probability,

Propositional Logic, Logical Inference, Graphs, Recurrence, Algorithm, algorithm analysis.

01236252  Adaranidmivinginisveya 4 (4-0-6)
MATHEMATICS FOR DATA SCIENCE
FsAuneu : 1l
PREREQUISITE : NONE
LLuzﬁﬂﬁugmﬁmﬂa‘jmmam%ﬁ’m%’u‘iwEnmﬁsﬁayja U3fnnmes N5 ATIeiilBasundin N3
pofsesnetianazenisesueiiia Aloinu lewnunnmed msuenuving adansmenfivanzauian
Auwazduy FnUsau MIwInRasANEUIIsl LUl el taznorles N15WaNKaIRIeE N4
UAIBY LA NITLANKIINITANAIDYN NUANITUTTUIUAT NITNAFDUALNFAFIU NTIATILVNITANDDE
WUUANG 9 N13andR fugiunissuundeya mssuunwuuieutuiilndiian nisduunuuuieadisy
MU iRlaelimsdeulusunsunesiamosmelniesile 1w Inseu uimuay
Introduction to mathematical for data science; Vector space; analytic geometry;
orthogonality, orthonormality, Eigenvalues, eigenvectors; matrix decomposition; vector calculus;
Optimization techniques; probability; random variables; discrete and continuous probability
distributions; sampling distributions; random samples and distribution; bayes’s theorem;
approximation theory; hypothesis testing; analysis of regression methods; dimensionality
reduction; basic classification; k-nearest neighbor, classification with SVM; Practice by using

computer programming tools such as python, MATLAB.

01006024  \pilvialy 3 (3-0-6)
GENERAL CHEMISTRY
Fudasunau Ll

PREREQUISITE : NONE



fugunguiozaoulazUsinaduius auautivenia 1094l vaamra) wara1sazaly duna

LAl ama"l,aaau JaUNAAIEASIAL Iﬂiﬂﬁ%ﬁama&é‘ﬂmamaaazmam WusELAll ﬁuﬁﬁ@ﬂﬂmﬂi’mﬁﬂ@ﬁ’]ﬂ
= I a o aaa aaa a 4
NS swelany warlavensuddu Ugisensa-luakasuiiseninend

Stoichiometry and basis of the atomic theory, properties of gases, liquids, solids and

solutions, chemical equilibrium, ionic equilibrium, chemical kinetics, electronic structures of

atoms, chemical bonds, periodic properties, representative elements, nonmetal and transition

metals, acid-base reactions and redox reaction.

01006025  UftRnisiadivialy 1(0-3-2)
GENERAL CHEMISTRY LABORATORY
FwdsRuneu : Tl
PREREQUISITE : NONE
UfTRmsAtidemduiusiuin 01006024 wniivtily

The experiments that correspond to the subject in 01006024 GENERAL CHEMISTRY.

01236253  Fveinly 3 (3-0-6)
GENERAL BIOLOGY
dsAuneu : il
PREREQUISITE : NONE
suilouiBinenmans audRvesdeldin iwaauaraiuusznouredeaa a1stiluanatumnued
FuUsLAULaa WUFAIENT TTAUINTANUVNAINTAILYRY JAUNTY AYkazdnT a35IN1veINTLALdnN?
Tnaineazn1sussenalynidimen
Scientific methodology, organism characteristics, cells and organelles, biomolecules and

cellular metabolisms, genetics, evolution, diversity of microorganisms, plans and animals,

physiology of plant and animal, ecology and applications of biology.

nzjm%ﬁmnssuﬁugm 10 vaenn
01006012 S EULUTHATUABURULADST 3 (2-2-5)
COMPUTER PROGRAMMING

AudsAunay : bl



PREREQUISITE : NONE

andnenssuneuiiamesidesiy eadusznavvessyuupouiiunes nsuiduiussendng
g13awIThazTeNaLIs N1UsEINaNAToYA AseonuUUkarduneun s TUsATY SEAUT8Y
MYIRBNTINBT fUan1¥ M lgulusinsumenwIneuiamesseaugs ssrUsznauvasslen
A& 19U Arasil fauds indesmnenszyiinisined viavesteyauuuniieg Mduuamdiu uuu
fvuaitouly uazuuuaugt nsUssgndldreufiunoslunusing q malnufoRiAeatumsldieiesiely
NINALITUTLNTY N19RT29d0U Vedauuazunlulusunsy

Basic computer architecture; computer system component; hardware and software
interaction; electronic data processing concepts; program design and development methodology;
levels of computer languages; compiler; computer programming using high level language;
component of statement e.g. constant, variable, operator, expression, data types; sequential

statement; control statement; iteration statement; computer application; practice in using

program development tools; program testing and debugging.

01236249 ﬁugmmiaammmzwﬁ%ﬁa 3(2-2-5)
FUNDAMENTAL OF DIGITAL SYSTEM DESIGN
Frdedunen ; Ll
PREREQUISITE : NONE
WUz e warn1sURURNIUTEUUATTA STUURIgINaRY NYAMinLUUYAY Wagn1sansy
1995AaUTILTUDIAUTENOUTBIINATTAIUT Taun wandndunasy S3amosuaziaiines99einIu
L%ammwismamamﬁmmam%uazmiﬂz%wﬁugm MIAIUAN NWIFITARIS (189FLD7)
Introduction to theories and practice about Digital Systems; Binary Systems; Boolean
algebra and simplification; Combinational Circuit; Sequential Components i.e. latches, flip-flops,
registers and counters; Sequential Circuits; Basic ALU (Arithmetic and Logic Unit) and Control Unit;

Basic Hardware Description Language (HDL).

01236254 a5l uaxdlannseind 3 (2-2-5)
CIRCUITS AND ELECTRONICS
Fy1aAunau : bl PREREQUISITE : NONE



wuzihgunsaldiannsetindvawuumadn uazueniivl deunisinuasszuunisdn gunsaluas
13 s aTAn WA LA 9N15TR29958 L 8 N NI NANaNN1TIATIZM9A AN s waRTIwaE99 T LT
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NITUAARUTUINUFIY LU NTUE WIIRU ANUATUNIU MEWU NYUBLABSYONTINIT AT IEviaelnug

v a =

LSIPUINA AL NTLLAVDUUY DUNLAUDLS LU UUTLNALDS IADTWATY 1ATTUNUNNTILALIIATOUAUN

U 1%

409 NANN1529958L NN T INANUFIU 19U 19991 389NTZUE 299TAA -BNTZAUTYYIY 29958186128
a ¢ 7 a a & A ea o v Y]

NINULALN DI ULLDUULALIATNTDIAND ﬂ’]iﬂ/lﬂﬁ@ﬂﬂ/l’]ﬁ?\‘i‘i]ﬂﬁ/\]ﬁﬂ LAZALANNIDUNTENINYIVDINU
dgj a
LUV

Introduction to electronic devices as: passive devices and active devices; Definition and
system of measurement units; Electrical tool and instrumentation for electronic circuit
measurement; Fundamentals to analysis in DC and AC circuits as: current, voltage, resistance,
power, Kirchoff’s laws, node voltage and mesh current analysis, impedance, resonance, phasor
diagram, first and second order circuits; Principle of basics electronic circuits as: rectifiers circuit,

clipper-clamp circuit, transistor amplifier circuit, op-amp circuit, and filter circuit, experiment of

circuits and electronics that related to the subject contents.

nguAYUsAuNIIAInssuszuulaladiuasarsauma 36 nUEin
01236255  fugtuszuuleled 3 (2-2-5)
INTRODUCTION TO INTERNET OF THINGS
FdsRuneu : Tl
PREREQUISITE : NONE
mEnMIugIuAMTTesaIng N Tressr B umesidnlunnasewds (lolefl) inmsguuas
walulagvedlele?l andnenssuleledl nswmuunannesuszuuleled welulagszuudurasvadle
Toft ugiuresszuvdeans in3ete uarlnsinaoaszuuleled wewduad nanniad eaduvesnss
USEUIARARUUNGNWLAEIEAT NaNN1TIATIETveYa wastayaruinlngvesseuuleledl UjURnIs
fugunislusunsuuassvuuasesnailisdniuszuuleledl navszgndldauszuulolefilugnamnssu
FLUUDARTYLHN 9)
An introductory overview of the multi-disciplinary field of Internet of Things (IoT). loT
standard and technology. loT Architecture; loT development platform; Sensor technology for loT;

introduction of loT communications, networks and protocols; introduction to cloud and edge



computing; introduction to dana analytics and big data for IoT system. Practice about basic

embedded system and programming for IoT. loT application for smart system industry.

01236256 lulAsAaulvsalansuassEULALDINARS? 3 (2-2-5)
MICROCONTROLLER AND EMBEDDED SYSTEMS
Fedadunion : 01236249 fiugUMIBENUUUTZUURRT
PREREQUISITE : 01236249 FUNDAMENTAL OF DIGITAL SYSTEM DESIGN
flugrunediudidnnsednd uazmenfinmefdmsvlulasaeulnsaaeiuazszuvauenails

13 a

anrlnenssululasmaulnsaiaes szuudunmedng Sumnessni n1sdumesinalouss N15dedans

[
Y

aunsu waile loauadsd Indwes nsulawmeuzdondufdvia NugiunsesnwuussuvauaInailas
UftRnaAeatuiiugumsssgndldnusaznsiusunslilasaoulnsames Wy nisldauuednendy
T Bloaiis2 viesawessme nswandulassnudesdy

This course instructs students about basic of electronic and computer for microcontroller
and embedded systems microcontroller architecture; GPIO system; interrupt; interfacing; serial
communication UARTS; SPI; 12C; timers; Analog-to-Digital Convertor; principle of embedded
system design; practice about basic microcontroller application and programming such as Arduino,

ESP32, or Raspberry Pi; development for preliminary project.

01236257  nsWeulUsunsuidainguazlassasiadoya 3 (2-2-5)

OBJECT-ORIENTED PROGRAMMING AND DATA STRUCTURE

Fwdedunau : 01006012 NMs@eUlUsLNTUABLAIADS

PREREQUISITE : 01006012 COMPUTER PROGRAMMING

n1sAnwLAnlun1sdeulusunsudeing o1y nsivusaatauazyiadeya n1sunla

s1gagdentun1siauingavaluisatunisiinduunlding msdunennudnuuzvesnaia
AmnuduiusyeInana nstounuantivienmanTavesnana nsiivuailaidunelide ey
Auansatunsiuualiilsiduaunsanszyiiuingassdalailuiu deaw anudidey wazunum
vosdaneifiuuariassaiindoya milineidanedfiuduiugu Inssadredoyauuuiiugiusagioy
Fugsusssan fiedaneifufilitmuaniousBasdlasaidoyanuuiiuguialy wu Feuviy

L1IABDY baEI18NIT L‘flwﬁu



Study of object-oriented programming concept, class and data type definition,
encapsulation, reusability, inheritance, class hierarchy, overriding, overloading and polymorphism,
basic data structures and their related operations as well as an introduction to the analysis of
algorithms. Topics include arrays, stacks, queues, lists, hash tables, trees, heaps, graphs, time and
space complexity analysis of algorithms, asymptotic notations, iterative and recursive algorithms,

and algorithms for sorting and searching and their complexity.

01236258 miﬁamiﬁugm 3 (3-0-6)
PRINCIPLES OF COMMUNICATIONS
FsAuneu : 1l
PREREQUISITE: NONE
AnwuAgaduniadildanud nsunsnszateaduauuwimdnluin anuquagnisidista
SNGRTRTRIY! LLaswwmi?{amﬂuqmmﬁiwuLLasﬁﬁgzgm AMANURYBIF Y ULATH QY IUTUN I

a o

sruuldadu nMsunuszuuuulawunaLazaud miLLanﬁw% ey rufIvawardyiui ad
LUALUUA mima@mmwmwﬁgmﬁaﬁ mim@jmmﬁaﬁaﬁ i%UUﬂ’]iﬂJ@@jLaG]LL‘U‘ULLaugﬁaﬂLLa&LUUa%ﬁa
szuulazsnaslunsdsdoya mssafndnd wuzthmaluladmsdomsiiviuas

Introduction to frequency allocation, propagation of electromagnetic waves, channel
capacity and ideal communication systems, signal and systems: properties of signal and noise,
linear systems, time domain and frequency domain representation of a system, Fourier transform
and spectra, Nyquist’s sampling theorem, pulse code modulation, baseband signaling, digital

signaling, analog and digital modulations, information transmission medium and systems,

multiplexing, modern communication technologies.

01236259 szuulassnglelefiuaznisdeansioya 3 (3-0-6)
loT NETWORKS AND DATA COMMUNICATIONS
Fwdadunau ; lud
PREREQUISITE: NONE
wuzihnsdeanstoya uazin3evreluszuuleled wuudiaes Osl InslvAsauazansgIuves
Simesiiln yalwslveea TCP/IP wilavesdodnyaauazgunsniinietis msauaunisitie n1srmuau

ANUAANAINNITHRATVBLANITAIUANNITINATDITBLALUUNEAABY LATBUILLUULAY LATBYIELETDY



Tnsineoaluduadotsuazwoundnduiitonluszuulelef Wy CoAP, AMOP, MQTT, XMPP uas
6LOWPAN ﬁugmiwﬂwﬂaaﬁamsﬁmﬂmsuﬂa‘laﬁ W1 WLAN, Zigbee, LoRaWAN, Bluetooth #38
NB-loT auvasnseluinsouie

Overview of the data communications and loT Networks; OSI model; ethernet protocol
and standards; TCP/IP protocol suite; medium types and network devices; medium access
controls: error controls; flow controls, some loT application-layer and network-layer protocols
including CoAP, AMQP, MQTT, XMPP and 6LoWPAN, wireless protocols relevant to Internet of
Things (IoT) such as WLAN (IEEE 802.11), Zigbee (IEEE 802.15.4), LoRaWAN, Bluetooth, NB-IoT,

network security.

01236260 syuUlTuasMIINIE A NLazLEULYS 3 (2-2-5)
CYBER-PHYSICAL SYSTEM AND SENSOR
a % U U =
Jderuney ; il
PREREQUISITE: NONE
nann1siugIuvesseuulgueinisnienn Msysanisvedanleesiazlannienin uay
FTUUM WS tunassnds Wugiunisinuazaiuaugunsal 99AUIENaUNINIEAINVB LT WTDS
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the basic knowledge of cyber-physical system, integrated of cyber word and physical
world and sensorization of things, introduction to measurement and control devise. Physical
components for sensor applications; the basic characteristics of sensors and the application areas
such as mechanical sensor, magnetic sensor, heat sensor, mechanical sensor, biosensor; How to

microcontroller interface to sensor, Sensor modules applications with cyber-physical system.

01236261  nsmuLeUnaatuuulnlug 3 (2-2-5)
MOBILE APPLICATION DEVELOPMENT
Fedadunion : 01006012 ugrunsideulusunsa
PREREQUISITE : 01006012 COMPUTER PROGRAMMING
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Mobile technology's historical development; Mobile application development platforms;
Mobile application development roadmaps; Usability and design issues for mobile devices; Testing
of mobile applications; Various mobile interface elements; Application’s life cycle; Interface for

different device sizes; Using external APIs and services within mobile applications.

01236262  NM598NKUUINURENNUS 3 (3-0-6)
INTERACTION DESIGN
PREREQUISITE: NONE
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Introducing Human Computer Interaction (HCI), Interaction Design composed of
requirements gathering, analysis, design, prototyping, evaluation and deployment that concern to
human factors: perception, cognition and action. Modern Human Computer Interfacing

technologies and User experiences should be determined to give a proper design.

01236263  szuuleledilugaamnasy 3 (2-2-5)
INDUSTRIAL INTERNET OF THINGS
Aedadunon : 01236255 Nugruszuvleled
PREREQUISITE: 01236255 INTRODUCTION TO INTERNET OF THINGS
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Understanding fundamental of Industrial Internet of Things (lloT); basic of programmable
logic control (PLC) in lloT system Introduction to sequence control; basic of Industrial Automation;
Industrial automation network. lloT Sensors and Devices; lloT Networks and Protocols; Security
and Privacy in lloT; Design and Development of lloT systems; Industry 4.0: Smart Factory, Smart

City and Smart System; lloT Project based on real industry use case.
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ARTIFICIAL INTELLIGENCE OF THINGS
FvsAuneu : 1l
PREREQUISITE: NONE
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Foundation of artificial intelligence, intelligent agents, problem-solving through search,
knowledge representation and reasoning, uncertain knowledge, decision making, introduction to
machine learning and knowledge acquisition, fuzzy system, decision tree, neural networks,

samples of Al applications for loT system, practice on Al,ML programming for loT.

01236265 sruupmsunss e 3 (3-0-6)
CYBER SECURITY SYSTEMS
FdsAuneu : Ll
PREREQUISITE: NONE
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Overview of theories, principles, and knowledge in cyber and information security; Risk
management; Reviews of symmetric key cryptography and public key cryptography hash function
digital signature and Key management; Hacking; Physical security; Virus and malware; Operating
system and Goal of information security; security policies; overview of cryptography; cipher
techniques; physical protection; authentication, access control mechanism; network attack;

intrusion detection system and firewall; basic concepts of computer ethics and law.

01236266  UjURANszUUlelofikavarsauwmna 1 1(0-3-2)
loT SYSTEM and INFORMATION LABORATORY 1
sAuneu : 1l
PREREQUISITE: NONE
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The aim of this course is understanding the internet of things system by performing in
strictive experiments that reveal fundamental loT principles and to attain a level of dexterity with

experimental devices.

01236267  UfUAMsszuuleleiivazansaume 2 1(0-3-2)
loT SYSTEM and INFORMATION LABORATORY 2
FdsRuneu : Tl
PREREQUISITE: NONE
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The aim of this course is understanding the advanced internet of things system by
performing in strictive experiments that reveal advanced IoT principles and to attain a level of
dexterity with experimental devices.
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SEMINAR WITH PROFESSIONALS
FsAuneu : 1l
PREREQUISITE: NONE
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Purposes of seminars are to encourage students in professional’s working skills, factors of
success and entrepreneurship ideas through lecturing and discussing with the success

professionals; Fundamental knowledge about research in IoT and information engineering.

01006004  NSENIURAAINNTIH 0 (0-45-0)
INDUSTRIAL TRAINING
Fwdedunau ; Ll
PREREQUISITE : NONE
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During their four-year selected studies, students are required to complete a short term
industrial placement within professional selected environments. It takes place during a summer
period. This course allows students to put into practice under conditions reflecting their future
activities and responsibilities. The work, carried out under the responsibility of the firm involved,

is presented in a written report.
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MACHINE AND COMPUTER VISION
FdsRuneu : Tl
PREREQUISITE : NONE
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Introduction to machine and computer vision; image processing methods; Lighting and
Viewing methods, Cameras and video recorders capture, Image processing technique, reflected
surfaces and lighting techniques, image transformation and feature extraction, image
reconstruction, edge detection, segmentation, object recognition, computer vision programming

with embedded system, and trends in machine vision. loT application of machine vision

01236331 srUUUfURNNIIEUUALRINaEled 3 (2-2-5)
EMBEDDED OPERATING SYSTEM
F10sAUnDU 1 01236256 lulasroulnsalans wazssUUALINAiIR)
PREREQUISITE : 01236256 MICROCONTROLLER AND EMBEDDED SYSTEMS
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Theory, design, implementation and analysis of low-resource computer operating systems
for loT applications. fundamentals of concurrency, process management, interprocess
communication and synchronization, job scheduling algorithms, memory management, input-
output devices, file systems, and real-time operating systems. embedded system hardware, the
operating system that suited for embedded system such as Linux, Windows 10 etc. Study of
operating system programming and installation. Development of embedded system applications

onto those operating systems.

01236332 AAINTIULINALIS 3 (3-0-6)
SOFTWARE ENGINEERING
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PREREQUISITE : NONE
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Principles and concepts of software engineering, overview of software development
processes. The topics include software development processes, requirement and specification of
software, introduction to business process analysis and modelling, structured and object-oriented
software analysis, design, and modelling, software verification and validation, software project
management, software evolution and maintenance, and computer-aided software engineering

(CASE) tools.

01236333 m'iﬁﬂuisuaqm%ﬂ 3 (2-2-5)
MACHINE LEARNING
Frderunen ; Ll
PREREQUISITE : NONE
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This course provides a broad introduction to machine learning and mathematical modeling
for machine learning, to study about linear regression to neural network, basic optimization using
gradient descent, back propagation of parameter, back propagation and forward propagation,

differential of parameter, hyper-parameter optimization, basic knowledge about classification,

data prediction, image classification by using convolutional neural network.
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INTERNETWORKING DESIGN AND PRACTICE
FrdaAuneu ; Ll
PREREQUISITE : NONE
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Identify organization’s needs, goals and constraints; characterizing the existing
internetworking and traffic; designing a network topology; WAN technology considerations for
designing remote connectivity and the internet access; addressing and numbering concept and
related protocols: DHCP, NAT; routing protocols for IP-based networks: BGP, OSPF, IGRP, and RIPv2,
etc.; advanced internetworking: VLANs, MPLS, VPNs developing network security strategies,
network management strategies; selecting technologies and devices, configuration, testing,

optimizing, and documenting the network design.

01236335  swuvdeashiansdmsuszuuleled
WIRELESS COMMUNICATION SYSTEMS FOR loT 3 (3-0-6)
Fedadunon : 01236258 Nugrunsdoans
PREREQUISITE : 01236258 PRINCIPLES OF COMMUNICATIONS
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Introduction to frequency spectrum, electromagnetic and wave propagation; wireless

channels and transmission system; multiple accesses; cellular fundamentals; spread spectrum



techniques; orthogonal frequency division multiplex (OFDM); wireless networks and standards, Wi-
Fi (IEEE 802.11), WiMAX (IEEE 802.16), wireless local area networks (WLAN), fourth generation (4G)
systems, fifth generation (5G) and new wireless technologies; cellular access technologies for loT
— LTE, NB-loT, LoRa, ZigBEE; decentralized trust-architectures for loT, Short-range communication
for loT such as RFID, NFC, BLE, UWB and WSN technology. Techniques for short range
communication: multiple input multiple-output (MIMO) system, ultra-wideband (UWB)

technology, wireless sensor networks (WSN);

01236336  MTIATIEVToYA 3 (3-0-6)
DATA ANALYTICS
FrdaRuneou : 1l
PREREQUISITE : NONE
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The course describes data analysis process on collecting, inspecting, cleaning,
transforming, integrating and modeling data with the goal of discovering useful information and
suggesting conclusions as to support decision-making. Data analysis techniques include Predictive
analytics and descriptive analytics on structured and unstructured data. Application of data

analytics in loT System.

01236337 nsakeUNGATuULIY 3 (3-0-6)
WEB APPLICATION DEVELOPMENT
TIAUADY : 01006012 NSWBUTUTUATUABLNILADS
PREREQUISITE : 01006012 COMPUTER PROGRAMMING
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Introduction to web technology, technological issues: XML processing, RDF processing,
middleware technologies (CORBA, IIOP), RMI, RPC; taxonomies and ontologies for web
applications: Ontology modeling, Languages for representing ontologies on the web, Rules and
inferences; multithreaded web server architecture; mobile application; Introduction to mobile

technology, Graphic User interface, connection between mobile application and web application.

01236338 iA3etnemsdoansinsdmiindeudiganii
NEXT GENERATION MOBILE COMMUNICATION 3 (3-0-6)
Antadunion | 01236258 fugrumsdeans
PREREQUISITE : 01236258 PRINCIPLES OF COMMUNICATIONS
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Theory and principles of mobile communication; modulation techniques; ; modulation
techniques; multiplexing technique; multiple input multiple output (MIMO) system; standards of mobile
communication generation system from 1G to 4G, 5G and next generation; next generation of wireless
accessing; next generation of IP-based high-speed broadband; next generation architecture; radio access

network (RAN); concepts of software defined network; Next generation network of IoT technologies.

01236339 nsUszanananaIALazlend 3 (3-0-6)
CLOUD AND EDGE COMPUTING
Frderunen ; Ll
PREREQUISITE: NONE

WUFUTEUUUURNIT LWIARNUT LA AMENYUEYBINITUTEIIANARAIAkALLEAY nAlulad

&3
[ '

nsliusmsinannasuaslATEs 9 UgIUAAIA NTNUUITENALITNDTBITUTEUUAATIA NITUTIS

IN13AR1IA N5UTENIRINAAIAGLEAT N1T3NBIANUUARASEUUAAIRLAZIENT NMsidiATadilouay



gavdwiMiAsfunsUszinananaduasiond wsudsadviunisussananavugunsaiienduas
AAIA

Fundamentals of operating system; Basic concepts of cloud and edge computing
characteristics; Service platform and Infrastructure technologies for cloud; Cloud-native
application development; Cloud Management; from cloud to edge computing; cloud and edge
Security; Tools and software concerning cloud and edge computing; frameworks for computing

over edge devices and cloud.

01236340  srUUTIUTRYA 3 (3-0-6)
DATABASE SYSTEM
PREREQUISITE: NONE
LWIAAYD9sEUUTINTBYA a01URENTINVBITEUUTINTRLA WUUTI0T0YaTERULLIALAR
wuudiassteyaimsing uazuuudassdoyaiBanenin in3esdliensairawuudiassdoyaiBedusius
wnundensisussdaladu 1901510y LwIniniseeniuLkazkUUTIaed s ugutoyaideing
wauynsudeya lassadisuuulueafiuea deyajunuu JSON waznisiivteya wu SQlite waz
Futdayauiuunedln
Database system concepts; database system architecture; conceptual model, logical
model, and physical model; data modeling tools: Entity-Relationship and normalization
technique, Object-Role Model (ORM) diagram; Object-Oriented database modeling and design
approaches; data dictionaries. Introduction to Relational; noSQL structure; JSSON data format and

storage; such as, SQLite and Mongo database,
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loT DEVICE DESIGN AND DEVELOPMENT
Jedadunion : 01236255 Hugmszuulelef
PREREQUISITE : 01236255 INTRODUCTION TO INTERNET OF THINGS
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This course instructs how to design the loT device; Basic 3D drawing and 3D printer technology;
CNC technology; Print circuit board design technology and how to assembile. principles of creative thinking and

methods, design process, Logo design, User oriented design, intellectual property, patent, copyrights, reversed

engineering.
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ADVANCED loT AND EMBEDDED SYSTEM DESIGN
F0sAUneuU : 01236256 lulasroulnsalaosuayszuvananailesi
PREREQUISITE : 01236256 MICROCONTROLLER AND EMBEDDED SYSTEMS
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Introduction to Embedded and Real-time Systems; Embedded Processor Architecture; RTOS: Real
time Operating Systems Pre-emptive and Non-preemptive Scheduling; Hardware Software Co-design and
Embedded SoPC (System on Programmable Chips). Embedded System applications for smart system. tools
and software available in the laboratory for specification, design, verification, and testing of circuits, software and

systems. FPGA design, testing, verification, and documentation.

01236443  NSSEULAGEN 3(3-0-6)

DEEP LEARNING
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PREREQUISITE : NONE
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This course introduces about real-world applications of deep leaming, image classification or
object detection methods, correction analysis of continuous image, recurrence neural network, application of

reinforcement leaming in hardware control, development and optimization of model for edge computing.

01236403  MIUTLLNAKAPDUAL 3(3-06)
QUANTUM COMPUTING
FrdsAuneu : Ll
PREREQUISITE: NONE
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Fundamentals of quantum information processing, Basic principles of quantum mechanics (just
enough to understand quantum information processing) Quantum gates and dircuits Classical computation
versus quantum computation Quantum algorithms: factoring and discrete logarithm; fast search; simulation

Classical and guantum information theory, quantum cryptography, teleportation.

01236404  Eownassmszuulelofiuazeansaiune 3 (3-0-6)

SELECTED TOPIC IN IOT SYSTEM AND INFORMATION ENGINEERING
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A study of selected topics in modem iot system engineering, embedded systems, loT networks

and protocols, loT data analytics and related case studies or topics. Topics are subject to change each semester.

01236405  szuumuauadelvddmsuleled
MODERN CONTROL SYSTEM FOR 10T 3 (3-0-6)
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PREREQUISITE: NONE
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Introduction to control technologies; feedback control, transfer function; control system
for loT framework and IoT modeling; fundamental of fields buses control system e.g. Ethernet/IP,
ControlNet, LonWorks, and Controller Area Network (CAN); Control theories and methods; PID
control; continuous time control; discrete time control; PID controller system design; network

control; control application in IoT.

2. nguwalulag szuudanses
01236406  l53UBITLLUALQAENVNTINS AR 3 (3-0-6)
SMART FACTORY AND INDUSTRIAL AUTOMATION
FwdeRunieu : 01236263 ssuulelefilugmanngsy
PREREQUISITE : 01236263 INDUSTRIAL INTERNET OF THINGS
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sue Isanusnslfuarenmssnlul® waluladgsaminasy 4.0 Mmadssandldnussuuloleidmiulssmusanses
Introduction to smart factory technologies; fundamentals of industrial data communications;
ISO/OSI reference model; data transmission techniques Measurement and control basics for process
automation; engineering project management; Types of industrial automation networks; industrial network
technologies such as CIP, CC-Link, Profibus, HART, and Foundation Fieldbus; industrial wireless technologies
such as WirelessHART and ISA100.11a; security concepts for discrete and process industries. factory automation,

and building automation; Industry 4.0 technologies;. loT applications for smart factory.

01236407  MI9RNLUUBNANSHAYEI B0 a3 8 3(3-0-6)



SMART CITY AND SMART BUILDING DESIGN

Jndaduneu : 01236255 fugmszulelet

PREREQUISITE : 01236255 INTRODUCTION TO INTERNET OF THINGS
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Introduction to smart city; smart city designing; urban network and planning; energy management;
waste management; cohesion and efficiency of smart city; intelligence building design; smart home applications;
grids and networks; loT device and applications in smart city; future of smart city; case study of smart city in

real world.

01236408  vhiademTee 3 (3-06)

SMART FARMING

Jndadurie : 01236255 Hugmszudleled

PREREQUISITE : 01236255 INTRODUCTION TO INTERNET OF THINGS
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Overview of smart farm technology; components of smart farm; smart farm design; IoT device
and communication system in smart farm; Greenhouse technology; vertical farming; Decision system in smart

farm applications; loT applications in smart farm; Case studies of real-world smart farm.

01236409  wirlulagszuuanmen 3 (3-0-6)
SCADA TECHNOLOGY
FrvsRuneu : Lidl
PREREQUISITE: NONE
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Introduction of SCADA (Supervisory Control and Data Acquisition) Terminology; SCADA architecture
and concepts; SCADA Communication; Programmable Logic Control and Remote Terminal Units; Human
Machine Interface; Network and Protocol for SCADA; SCADA applications with study case such as railway system
Building management system, Airport, Factory and loT Application with SCADA system:s.

01236410  FPULIUADIRTLL 3 (3-0-6)

INTELLIGENCE TRANSPORTATION SYSTEM

FvsAuneu : Laidl

PREREQUISITE: NONE
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Basic elements of intelligent transportation systems (ITS); focusing on technological; systems and
institutional aspects; Topics include advanced traveler information systems; transportation network operations;
commercial vehicle operations; public transportation applications; ITS and regional strategic transportation
planning; ITS and safety, TS and security, ITS as a technology deployment program, research, development
and business models; TS and sustainable mobility, travel demand management, electronic toll collection; and

[TS and road-pricing; Case studies of ITS.

3. nguwelulaB sTuumsaesnsuasies oy e

01236411  Aennsdnsiaduuasmvelulad udenivu 3 (3-0-6)
CRYPTOGRAPHY AND BLOCKCHAIN TECHNOLOGIES
sAuneu : ladl

PREREQUISITE: NONE
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Introduction to Cryptographic services; Design principles; Cipher types and characteristics; Hash
functions, zero-knowledge protocols, homomorphic encryption; Digital Signatures; Key management, including
generation, distribution, storage, PKl and certificates; Blockchain technology. Application of blockchain

technology.

01236412 UfTAMsEiTemaysruuieiene 3(22-5)

PROFESSIONAL PRACTICAL NETWORKING

Fndafuniou : 01236334 nMseenuuumazUFuRnadeulesszuulaseting

PREREQUISITE: 01236334 INTENETWORKING DESIGN AND PRACTICE
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This course instructs concepts to practice for professional networks administration; The topic
includes medium to high level such as install, operate, troubleshoot a small to medium size enterprise branch
network; IP connectivity and services, security, LAN, WAN, VLAN. Including topics for students to give the

certificate by network companies.

01236413 \aswneduseslianeluseuuleloti 3(3-0-6)

loT WIRELESS SENSOR NETWORK

Fndafuniou : 01236335 svuudeansliaedmsuszuuleledi

PREREQUISITE: 01236335 WIRELESS COMMUNICATION SYSTEMS FOR IOT
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deindeyalnelfinsornadumesliaedmiumunuuazuelives msujuRnaeseveliaeluszuuleled wu
ugys a7 Wudlelet 3nd viemalulaBmsdensiifentos Anvinsnreaiifetesuszuudomslimelele

i msuszyndldnussuulelefiveurseriauwesiias



Introduction to wireless sensor networks, low-power wireless sensor network which collect information
and pass the information via wireless networks for monitoring and control applications. Practice in wireless
network for loT such as Bluetooth, LoRa, NB-oT, ZigBee, or related communication technology. Study protocol

for loT wireless network (HTTP, MQTT, CoAP). loT applications of wireless sensor networks.

01236414  msdeensieuafimuaaiiu 3(3-06)

VISIBLE LIGHT COMMUNICATION

FdsAuneu : ladl

PREREQUISITE: NONE
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Introduction to Visible Light Communications (VLC); channel and capacity; single canier/carrierless
modulating and coding in VLC, multi carrier modulation, multi color modulation, optical MIMO, VLC signal

processing and optimization, optical camera communications fundamentals, loT application in VLC.

01236415  nmsnwATIUaendelu U TEUALAZLAT U 3 (3-0-6)

INFORMATION AND NETWORK SECURITY

FrvsAuneu : laidl

PREREQUISITE: NONE
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Theory and knowledge related to information and network security; Information security
principles; Risk management; Access control; Encryption; Physical security; Security architecture design; Business
continuity plan; Disaster recovery plan; Network security; Secure software development; Security in any

operations; Security laws.



01236416  wiAlulaggunsalnnm 3 (3-0-6)

WEARABLE TECHNOLOGIES

Teduneu : Ll

PREREQUISITE: NONE

welllaBgunsainninfiAsadestumsussgndldnlumnsumng mamsfn msseniidsne
Anatiudie sruulelefifivhnusaudusendiuad uesdumelumellafounsalnnm msdeansiassineaninso
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Wearable technologies field has been experiencing explosive growth with exciting applications in
the fields of medicine, sports, fitness, entertainment, as well as new ways for people to interact, communicate,
and experience the environment around them. Intemet of Things (IoT) works with sensors and software in
wearable technologies to provide a communications network that allows data collection and information

exchange for wearable devices.

01236417 L%IE’J\‘iﬁjﬂaSiVINiBU‘Uﬂﬁéaﬁ’ﬁ{l’juqQ 3(3-0-6)

SELECTED TOPIC IN ADVANCE COMMUNICATION SYSTEM

FvsAuneu : Laidl

PREREQUISITE: NONE

AnwiSesmasanessuunsdeans  wsetewaelnsipen  seuudeansvsauwenaelil s
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A study of selected topics in communication system, networks and protocols, modern
telecommunication, next generation coommunication, or case studies or topics. Topics are subject to change

each semester.

4. nguANIASEVINEINTT TTUUBUEWNGE MUY uasviueud
01236418 svuuenalRdya nmaznsUimsmunsstlndawiy 3(3-0-6)
INTRODUCTION TO RAILWAY SIGNALING AND OPERATION CONTROL
Fdaduneu : Tl
PREREQUISITE: NONE
rudidesiumsdussutrudene uavssuueaiRdann nsdeanslussuus araaende
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Introduction to railway system and railway signaling, communication in railway system; safety and
reliability in signaling system, modemn railway signaling, train separation calculation, movement with railway
vehicles and signals, interlocking system, train protection, running time estimation, train detection, Signaling for
metro. Principles of ETCS system, railway operation and control, centralized traffic control, Train timetabling

and scheduling. Software development for railway signaling and communications.

01236419 AennssuszuusaliauG g 3 (3-0-6)

HIGH-SPEED RAILWAY SYSTEM ENGINEERING

FvsAuneu : Laidl

PREREQUISITE: NONE

svuusalas g ‘ﬁugm‘[mqa%’w LaysTUUARIARLSTULTAMAIMIE g9 STUUenalRAd TR M3
m‘uq:umil,amalWan%’umlemﬁaqa ﬂ’ﬁ’J’]\‘iLLNumi“U‘LJ?i\‘li%UUmIWWNZJL%’Jijfl miﬂizqﬂmﬂlﬁwﬂﬁﬂmiwmﬁ
L‘Vimsamﬁzjﬂ mﬁﬂmiwmilﬁmﬂvﬂﬂmL%DQ<1 mimﬂl,l,wumsmuﬁEJu“UU’JuSﬂIWmW:i,JﬁQQQ FiRE19NTAANE
wirllagsalviausags

High-Speed railway system; basic knowledge about high-speed railway infrastructure and rolling
stock; signaling and train control system; high-speed railway planning; optimization techniques for high-speed
railway applications; high-speed railway timetabling; hish-speed train circulation and utilization; study cases of

high-speed railway system.

01236420  Amnssanjuensidowiy 3(3-0-6)
INTRODUCTION TO ROBOTICS ENGINEERING
Fdadunew : Tl
PREREQUISITE: NONE
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An overview of robotics technology; introduction to the configuration space concept; robot
kinematics; robot operating system; sensing and control; robot programming; mobile robot; robot motion

planning and applications.

01236421  MSUTHAANAA TSN TSWNTIE 3(3-06)
MEDICAL IMAGE PROCESSING
FvsAuneu : Tl
PREREQUISITE: NONE
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The study of algorithm in image reconstruction from projection such as algorithms filtered back
projection, algorithm Fourier algorithms etc. including algorithms of cross-section Image made from projection
for by using geometry of different beams such as parallel beams, fan beams, cone beam, etc. The other topics

include image registration and 3D modeling from medical slices.

01236422 svuulelefidmiunsussendldnumanisunme 3 (3-0-6)

IOT FOR BIOMEDICAL APPLICATIONS

FdsAuneu : Ll

PREREQUISITE: NONE
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This course covers the topics of smart things network and communication: architectures, services
and protocols; privacy and security; enabling technologies of [oT; loT and smart system for Biomedical
applications: smart cities, smart hospital, smart transportation and mobility, smart home and building, smart

health and up-to-date applications; smart things networks for data management; loT related standardization.



01236423  HueIeTInm 3(3-0-6)
BIOSENSOR
FvsAuneu : Laidl
PREREQUISITE: NONE
wusiiAiumenmeduledumeselain q nwuumsUssivg auelR medeuazszu
ddnmsedind nsldauunesdlumsiamednsumme
The course introduces to physics of various kinds of biosensor, fabrication process, properties,

driving techniques, and electronic system. Some applications in biomedical measurement are also provided.

01236424 ﬁugﬂmzwmiawmﬁm%’ums@ TRGRE 3 (3-0-6)

PRINCIPLE OF HEALTHCARE INFORMATION TECHNOLOGY

dsAuneu : ladl

PREREQUISITE: NONE
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An introductory overview of the multi-disciplinary field of biomedical engineering. Application of
elementary engineering principles to the analysis of physiological systems. Includes basic introduction to the
use of computers as tools for solving engineering problems. Course topics include biomechanics, cell and tissue
engineering, biomedical instrumentation, medical imaging, clinical engineering, rehabilitation engineering,

biotechnology, biosensors, biomaterial and artificial organ

01236425  szuulelefivaziduesdmsumealuladivenmans s 3(3-0-6)

loT AND SENSOR SYSTEM FOR SPORT SCIENCE

Fdadunew : Tl

PREREQUISITE: NONE
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The course concems a study of modem technologies applied to sports such as design of
competitive sport equipment, sensor and visualization, training equipment technology for sporting judgement

and decision support, treatment after injury in sports, data analytics in sport science.

01236426  MINALNLATIRNKUUVLEUATIREN 3(2-2-5)

MICRO ROBOT DESIGN AND DEVELOPMENT

Fdadunew : Tl

PREREQUISITE: NONE

mmiﬁjugmﬁmﬁ'uﬁuﬂuﬁmmmﬁﬂ NNFOONUUUMUEUATUIAANINN WaZNISWAILN NNSEBNLUUTRE
T uagmafanndwiurususinnadn namans MemuAL MILEAEa Maedeui masmadusiunia madou
Tsunsumw® vienRededunseunmususionadn uoundirduegunsadunsuaziowng maseneu
Vusuililastsuen Mvingeu waensiUn nstlAny wu nsudsluiueuslilasand vseviueus lilasue

Introduction to micro robotic basic; very small robot design and development; pcb design and
development in micro robot: mechanic, control, display, movement, detector systems; C programming in micro
robot control; Application of input and output devices: micro robot assembling, testing and debugging. Case

studies in micro development such as micro-mouse robot competition or micro robot maze contest.

5. nguAnennsdeya uazvendwsUszend
01236427 anUnenssayavinalva) 3 (3-0-6)

BIG DATA ARCHITECTURE

vsAuneu : Laidl

PREREQUISITE: NONE

‘ViéJﬂﬂﬁstla\‘iﬂ’1S‘U33SJ’JaNﬁ%@yjﬁ%uqﬂiﬁqjﬂﬁﬁma%%aﬂ8’]@J‘U YARN szuulnduuunsyanevessn

@ULL&Jﬂ‘%ﬁ%ﬁmiﬂizmamaLL‘U‘ULLum?ﬂﬂiiJizmamaiuumEJmm‘-iﬂﬂ?iﬂizmamaLLUUL’J@’H}%QLma'ﬁauUa
wazn1sdeyalnfiegenTUTEYNALlY

Big data concept; Hadoop cluster; YARN; Hadoop Distributed File System (HDFS); Map/Reduce;
Batch processing; In-memory processing; Real-time processing; Data sources and data ingestion; Big data

analytics in loT System, Big data system platform in loT environment and system.

01236428  MsHaRWaLAzIEeTeYR 3 (3-0-6)



DATA VISUALIZATION AND PRESENTATION

AvsAuneu : Tl

PREREQUISITE: NONE
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Principles of data visualization; data visualization design; data visualization tools; data acquisition;
data organization; choosing the appropriate chart type, e.g, histogram, scatter plot, line chart, bar chart, pie

chart, tree diagram, network chart, stream graph, KPI Chart, map, interaction chart; chart description.

01236429  willewlayauansIeseiaunsiom 3 (3-0-6)

DATA MINING AND TIME SERIES ANALYSIS

FrvsAuneu : Lidl

PREREQUISITE: NONE
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Data mining concepts and techniques; Efficiency, pros and cons of data mining algorithms; Data
preprocessing; Frequent pattern mining; Association rules; Classification; Prediction; Cluster analysis; time-series
analysis; optimization; Mining special data: multimedia data, social network data, and spatial data; Data mining

applications and trends; Data warehousing

01236430 ML uoUNRIRTuUW UL lUA g 3(2-2-5)
ADVANCED MOBILE AND WEB DEVELOPMENT
AUsduneu : L
PREREQUISITE: NONE
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Design and development program on web application; Introduction to Relational database and
noSQL; Web application penetrate test. Design and development Smartphone application; Connection to
RDBMS and noSQL such as, SQLite and Mongo database, GPS and Map module, Mobile application building

and selling strategy. essential framework for web and mobile application development.

01236431  MeERUMAYUsEAUAMMNGRNALS 3 (3-0-6)

SOFTWARE QUALITY AND TESTING

deduneu : Ll

PREREQUISITE: NONE
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Basic concepts and principles about software design and software architecture. It starts with
discussion on design issues, followed by coverage on design patterns. It then gives an overview of architectural
structures and styles. Practical approaches and methods for creating and analyzing software architecture are
presented. Fundamental principles of software testing, implementing software testing practices, ensuring the

thoroughness of testing to gain confidence in the correctness of the software.

01236432 mssenuuuBuweiwlawaUszauNSalR LT 3 (3-0-6)
USER EXPERIENCE AND INTERFACE DESIGN
wdeRuneY | 01236262 N1508NWUULTIU TS
PREREQUISITE: 01236262 INTERACTION DESIGN
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This course provides a comprehensive overview of the user experience and user interface design
process, and is intended to familiarize students with the methods, concepts, and techniques necessary to make
user experience design an integral part of developing information interfaces. The course provides students with
an opportunity to acquire the resources, skills, and hands-on experience they need to design, develop, and

evaluate information interfaces from a user-centered design perspective.

01236433 WWIARASZUUARMIALAZN SR IILN TR 3(3-0-6)

CLOUD AND DEVOPS CONCEPTS

FrvsAuneu : Lidl

PREREQUISITE: NONE
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Basic concepts of development operation or DevOps, concepts of version acquisition, GIT version
control, practice git, git application or API, git configsuration, git branching, git branching management, docker

container, docker files.

01236434  M3WaILNL NS N waswatlnby 3(3-0-6)

GAME, GRAPHICS AND ANIMATION DEVELOPMENT

FUsAuneu : Lidl

PREREQUISITE: NONE
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Fundamental principles of game and animation; Raster and vector graphics; 2D and 3D object
representations; computer animation concepts; lighting and shading techniques; concepts and techniques for

character modeling and animation; game design concepts and guidelines; same development process.



storytelling design; sameplay design; user interface design; use of 3D computer graphics application software

for basic game and animation.

01236435  WiAlUlaBn AL DU 3 (3-0-6)

AUGMENT AND VIRTUAL REALITY

vsAuneu : ladl

PREREQUISITE: NONE
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The emerging technologies that fuel the frontier of design, interaction and software development
using augmented reality and virtual reality. Fundamentals of design and experience in the context of virtual
and augmented reality, storytelling, and content creation. Students will work with standard virtual reality

framework.

01236436 3esfnassymnsianwensivs 3 (3-0-6)
SELECTED TOPIC IN SOFTWARE DEVELOPMENT
vsAuneu : Laidl
PREREQUISITE: NONE
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A study of selected topics in software development and related case studies. Topics are subject

to change each semester.

01236463  UnyayseRugdmiudiegsna 3 (3-0-6)
ARTIFICIAL INTELLIGENCE FOR BUSINESS
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Basic concept of Big Data, Data Analytic, Artificial Intelligence, and Machine Leaming, as well as

how to use these technologies to gain a better understanding of the business world through real-life scenarios.

01236464  MIUfduNUS IRy vduasARLT WS 3 (3-0-6)

HUMAN COMPUTER INTERACTION
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Human computer interaction, human factors, psychology, task analysis, user-centered design,
usability engineering, interface design and evaluation, ubiquitous computing, collaborative and virtual

environment

01236465  ngunedmsumeAlUlagansaume 3(3-0-:6)

LAW FOR INFORMATION TECHNOLOGY
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The fundamental principles of digital forensics methodology and emerging investigation
techniques, identification, collection and preservation of digital crime scene evidence, basic criminal law
concepts, related national electronic laws, and sources of electronic information in computer forensics.
Including intellectual property, patent copyrights, human rights, personal data protection act (PDPA) and ethical
issues.
01236466  MTIATIENUAZBBNLUUTZUY 3(3-0-6)

SYSTEM ANALYSIS AND DESIGN
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Information System Analysis and Design is the study of concepts, processes and tools that
professionals use to plan and develop information systems. Students learn the concepts of Software
Development Life Cycle, how to collect necessary information of the system, requirement analysis, process

modeling, data modeling and an introduction to project management.

6. ngsRvINMsIANENALULAE
01236437  MTIATRITINIAINA 3 (30-6)

DIGITAL BUSINESS ANALYSIS

Fdaduneu : Tl

PREREQUISITE: NONE
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Introduction to digital business analysis and decision making; sathering data, exploring data, and
summarizing data; estimation of data tendency and variance; statistical inference; regression analysis; forecasting

and time series; optimization; simulation modeling; advanced data analysis; statistical programming

01236438  nUIMsIAsINSSEUULeY 3 (3-0-6)

[T PROJECT MANAGEMENT

FdsAuneu : ladl

PREREQUISITE: NONE
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A study of roles and concepts of information technology for business management, Nature and
life cycle of information technology (IT) projects; project feasibility; project selection techniques; project
management body of knowledge; team management; project scope management; project estimation; project

scheduling; quality management; change management; project controlling; project evaluation.

01236439  MsdansAuddaya 3(3-0-6)



DATA CENTER MANAGEMENT

FdsAuneu : Ll

PREREQUISITE: NONE
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The key elements associated with designing and management of a Data Centre. Describe on the
best practice of design, construction and operation of computer rooms and Data Centre facilities include
electrical distribution systems, air-conditioning, high performance computer architecture, higsh-speed network,
fault-tolerance and redundant system, racking and cabling. It concludes with a comprehensive case study

exercise cover the business requirement, design steps through the implementation phases.

01236440  Arnnssuaminey 3(3-0-6)

START UP ENGINEERING

FdsAuneu : Ll

PREREQUISITE: NONE
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Introduction to Entrepreneurship in Technology-Based Firms, Interactions between the
Manufacturing, Engineering, and Marketing Functions, Business Start-Up and Factors for Business Success,
Process of Formulating a New Technological Enterprise, Strategic Enterprise Growth, Strategy Development for
Technology-based Industry, New Product and Service Development, Entrepreneurship in Technological Small-

and Medium-sized Businesses, New Ventures on Technology, Product Development and Management Issues



in Technology Markets, Marketing of Innovation, Technology and Intellectual Property Evaluation. Case studies

of successful startup business.

01236441 4IRS 3 (3-0-6)
DIGITAL FORENSIC
JUeAunau ; bl
PREREQUISITE: NONE
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The fundamental principles of digital forensics methodology and emerging investigation
techniques, identification, collection and preservation of digital crime scene evidence, basic criminal law

concepts, related national electronic laws, and sources of electronic information in computer forensics.

7. nfanvandansminssudmsuszuulelafiuasansaiume

01236450 NuaRIgeslUUgRAMNTIY 3 (3-0-6)
INDUSTRIAL TRANSDUCERS
FvdsRuneu : lud
PREREQUISITE : NONE
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Special solid state devices; temperature sensing devices; photo sensing devices;

sensing of delay actions; thyristor applications in industries; inductive and capacitive sensors;

understanding of microwave sensing applications; how to select and implement the right sensors



and control to achieve smooth, efficient and error-free operation of any manufacturing system;
networking of sensors and control manufacturing; roles of sensors and control technology in
computer integrated technology; advanced sensor technology in manufacturing applications, and

transducer selection for appropriate works in industries.

01236451 m3¥aquiadioutigs 3 (3-0-6)

ADVANCED VIRTUAL INSTRUMENTATION

FsAuneu : 1l

PREREQUISITE : NONE
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This course is relevant to the education and analysis of advanced virtual
instrumentation, G-programming ; introduction to virtual instruments, fundamental of graphical
programming, design of front panel and block diagram for virtual instruments, icon and connector
pane creation, data types, program debugging, loops programming, arrays, clusters, charts, graphs,
structures in programming, string and data storage, data acquisition, instrument interface and

control. process control using virtual instrument, automatic instrument, PID control.

01236452 nMyiauaznageuuulivhay 3 (3-0-6)
NON DESTRUCTIVE MEASUREMENT AND TESTING
rdsAuneu : ludl
PREREQUISITE : NONE
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Theory and application of inspection procedures, application of non-destructive
testing of materials for quality control and maintenance, ultrasonic testing, eddy current testing,
magnetic particle testing, non contact instrument calibration, infrared thermography, infrared

spectroscopy, interferometer technique.

01236453 11R5INEN 3 (3-0-6)

METROLOGY

FTanuneu : ludl

PREREQUISITE : NONE
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Introduction to metrology, definitions of metrology, system of units and standard,
principle of measurement, traceability, statistical methods for metrology, estimating uncertainties
of measurement, calibration of: mechanical instruments, electrical instruments, temperature

instrument, weight and dimension, report of calibration

01236454 S¥UUATIIARUTUILF B MENBLUUSATLIR 3 (3-0-6)

AUTOMATED VISUAL INSPECTION SYSTEM

Fwdadunau ; lud

PREREQUISITE : NONE
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This course includes the following topics: phase imaging, machine vision, vision

builder  software, match pattern, intensity —measurement, coordinate system, area



measurement, dimension measurement, angular measurement, counter, present/absent of
object, Inspection status, making logical PASS/FAIL decisions, state transition, RS23 2 interfacing

and mini project.

01236455 n3zUIUNMINANLAZNIMAdUgUNIalBlannsetinduazaunsainianas 3 (3-0-6)

MANUFACTURING AND TEST OF ELECTRONICS AND OPTICAL DEVICES

FvdsRuneu : lud

PREREQUISITE : NONE
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Integrated circuit assembly, front of line manufacturing, end of line manufacturing,
printed circuit board assembly, through-hole mount technology, surface mount technology, curve

tracer, 3D X-ray inspection, energy dispersive X-ray, scanning acoustic microscopy, hard disc drive

manufacturing and test, optical fiber manufacturing and test.

01236456 NMIATIVEDUAMANBAYYBITANFMTURNINTTH 3 (3-0-6)
MATERIALS CHARACTERIZATION FOR INDUSTRY
FdsAuneu : lud
PREREQUISITE : NONE
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Properties of semiconductor measurements, external visual inspection, application of
semiconductor inspections in  semiconductor manufacturing processes including X-ray

diffractometer (XRD), secondary ion mass spectrometry (SIMS), Ellipsometer, four-point probe



meter, Hall effect meter, scanning electron microscope (SEM), transmission electron microscope
(TEM), atomic force microscope (AFM), focused ion beam microscope (FIB), X-ray fluorescence

spectrometer (XRF)

01236457 J@RIAINTTY 3 (3-0-6)

ENGINEERING MATERIALS

Frdaduneu : Tull

PREREQUISITE : NONE
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Phase equilibrium diagram, classification of materials i.e., metals, ceramics, polymers,
and composites, relationship between structure and properties of materials, i.e. mechanical,
thermal, chemical, electrical, optical, processing of engineering materials, investigation of material
structures, material properties testing and analysis, materials degradation, advanced engineering

materials and applications

01236458 Jaguiwanuazimalulag 3(3-0-6)

MAGNETIC MATERIALS AND TECHNOLOGY
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PREREQUISITE : NONE
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A basic review of magneto-statics, atomic origins of magnetism, diamagnetism,
superconductivity, paramagnetism, ferromagnetism, magnetic domains and hysteresis,

antiferromagnetism and ferrimagnetism, magnetic anisotropy and nanomagnetics, magnetic data



storage, magneto-resistive technologies, magnetic-imaging approaches, spintronics, magnetic

semiconductors

01236459 JAINTTUALAMN 3(3-0-6)
QUALITY ENGINEERING
AsAuneu : il
PREREQUISITE : NONE
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Quality concepts for the process industry, statistical quality control, 7 quality control
tools, metrology system and calibration, international standardization and organization, Thai

industrial standards, Six Sigma, LEAN.

01236460 QU UDHAYOIHATNITOONKUY 3(3-0-6)

LASERS THEORY DESIGN AND ENGINEERING

Fvdsduneu : lud

PREREQUISITE : NONE
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An introductory course to the theory of lasers; treatment of spontaneous and
stimulated emission, atomic rate equations, laser oscillation conditions, power output and
optimum output coupling; CW and pulsed operation, Q switching, mode selection, and frequency
stabilization; excitation of lasers, inversion mechanisms, and typical efficiencies; detailed
examination of principal types of lasers, gaseous, solid state, and liquid; chemical lasers, dye

lasers, Raman lasers, high power lasers, TEA lasers, gas dynamic lasers. Design considerations for

GaAlAs, argon ion, helium neon, carbon dioxide, neodymium YAG and pulsed ruby lasers.



01236461 szuUMTARANTNIUALarUNTalUDITEUY 3(3-0-6)
OPTICAL COMMUNICATION SYSTEMS AND DEVICES
FrdsAuneu ; ludl
PREREQUISITE : NONE
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This course explains the physics behind modern optical communication systems at
high data rates. The first half of this course covers information theory and light propagation over
fiber optic waveguide channels; semiconductor laser sources and detectors; high speed digital
optic links; and dense wavelength division multiplexing methods and devices. The second half of
this course covers quantum optical information theory; coherent systems and quantum
correlations; optical solution based communication; squeezed light and noise limitations; de-
phasing and de-coherence; teleportation and secure communication system protocols; and

cryptography and chaotic optics.

01236462 tefiiaunsi@ndenainnssy 3(3-0-6)
SPECIAL TOPIC IN INDUSTRIAL PHYSICS
FsAuneu : 1l
PREREQUISITE : NONE
nsAnwEeldunmfuugi lushdeiifnfuiidndussgndnioidndgnanngsy
Study or research with consultation in selected topics of various fields in applied

physics or industrial physics.
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loT AND INFORMATION CAPSTONE PROJECT 1
isdunou: L
PREREQUISITE: NONE

mailasnuiemAddluideiifetesiuimnsmsulelefiavansaumanelimsguates
mmié‘ﬁ Usnw Tusem wanansAnwndl ﬂ’]ﬁLﬁu%ﬁ’]EJQ’]Uﬂ’JW%JﬂU%ﬁ’]SU@N’maEJI’]\‘1?13:];’] LD Liij aﬁummwaﬁnm
nfnwadesd menuiivszneudie aruddyuasiisnvedasenu wnAslumsesnuuulassny Nojed) il
Aetos anmenssumedassny WaNaN50eNLUUILI ULUUUasuuT 1889619 o W ouvisnstauese
ATAIINNIEDU

An loT system and Information engineering project or a research topic in the related field is carried
out under supervision. Progress of works has to be reported regularly throughout semester. At the end of the
semester, student is required to submit a report composed of the following topics: the important of the project,
project design concept and the related theories, system architecture and designed models. And they are

required to give an oral presentation of works to the examination committees.

01236270  lassiemnssuszuulelefilazansaume 2 3(0-9-0)

loT AND INFORMATION CAPSTONE PROJECT 2

Fvisruneu: il

PREREQUISITE: NONE
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To make a completion of work in previous semester. Progress of works has to be reported
regularly throughout semester. At the end of the semester, the completed work and full report are required

in submission. Oral presentation and demonstration of works are presented to the examination committee.

01236319 aniadny 6 (0-45-0)
COOPERATIVE EDUCATION
PREREQUISITE: NONE
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The students participate in the cooperative work industrial partners at least 16 weeks. The

approval and evaluation by the department committee is required.

01236320 nsHnUfuRNsEnaussUsEma 6 (0-45-0)
STUDY ABROAD
PREREQUISITE: NONE
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Students enroll in the oversea training course to train and conduct special projects
relating to their academic background. The training may occur in an institute or an industry
that can be either public or private. Any relating issue should conform to the proclamation

from the School of Engineering.



