AEIAINTTUAEAT
do1dumAlulagnszaaunaINAMMINTaNIAN U
NANGATIAINTTUAENTUTIA
A1913v13rInssuszuulalauazansaumne

nangasuTuUse w.A. 2565

%awéhgms

Joawilng  ndngasimnssumanstudin auivimnssuszuulelefiuazansaume

%aﬂﬂwﬂﬁﬂﬂqw Bachelor of Engineering Program in IoT System and Information Engineering

FoUSyayuazanv1ivn

Foufa (nw1lne) © AmnssumansUudin Gennssussuuleledinazaisaume)
(Mw18angw) : Bachelor of Engineering (IoT System and Information Engineering)

Yoo  (nwilne) - 2. (Aenssussuulelefiuavaisauwna)

(Mw1dangw) :  B.Eng. (IoT system and Information Engineering)

anfindisnunsausznauldudsdnianistine
® Arnsszuuleledl (10T Engineer)
® JANITEUvaITaUmA (Information Engineer)
® AINITEUVANDINAKIAY (Embedded Engineer)
o nwauneunalntuszuuleledi (10T Application Developer)
® ArnsuensiLa3 (Software Engineer)
® JmnswonALISITUUANDINALleAI (Embedded Software Engineer)
o dniwauaUndatu (Application Developer)
® NIATIZY LaTEBNLUUTEUU (System Analyst)
o %aﬂﬁmsﬁauiéuaqm%a (Machine Learning Engineer)
® nimesveya (Data Scientist)
® 1nIAT18YigINA (Business Analyst)

® 3rNTITUUAATIM WarlinIsA (Network and Cloud Engineer)



o JUSnwmneduszuuleled/left (I0T/IT Consultant)

VU a v

R P ) =
® 338 ‘Uﬂ'mﬁﬂqﬁ/lLﬂEJ'JGUENﬂ‘UigU‘U‘l@I@VlLLaga'ﬁauwm (Researcher)

HAANSNI3I38UTEAUNANEAT (Program Learning Outcome: PLOs)

PLO1: ansnsauszgndldaruimenuadinmans Inermans wasiugiumeiuiamngsy e
unleleymmeanudenssuseuulelofiuazasaumeala

PLO2: @unsailasntaym 9enuuu kaguidgmmaimnssussuulelefinavaisaune

PLO3: anunsamdmeuvaslymmmamnssufidudeu wazesnuuuszuvnunmiiussuulele

UAZATAUNA YINTTUIUNITAN GNINIAINTIU MIUAINADINITUAZTDAIUANULAB AT

TafiuruanudInd ANuUaonfeves 13eN1nsEINNITURURIB TN

PLOG: @11150Ma15019599a8u 30988 Ussilunasusasdgmniadanssuiidudau g

ATBUARNDINT ﬁqauuagmmiaamwumwmam N53ATIEY NskUanUnINeTeYa Lag

= 4 v

dupmzsidoyatmans ielvlinaaguiigndesmuvdnimgranisiuimnssuszuulelofiuay
ansaunale

PLOS: aunsneeniuy vizeUszyndldinailads ninens gunsalindesilomsdmnssy  waz
welulafansaumafimngauuazyiuay uasUssgndldlidrivauldogiamnga

PLOG: ansaviausmiugauiiiianumainvatsluanaivivldedisiiussdnsam ansa
nulugiugamndnveinguuazgiingule

PLOT: annsadnsiodeanslsed eliuszdns annsadeanslunuimnssuindndu uazyaaa
hldlfogsiiusdvBuasenan fe Madeusnsny Maauoray naeAILANINIIEBNAAs
way Juddsnldegedniau

PLOS: fiA1utdlakarAlusuRAgaua an1sUURIBITNTAINTINADUTUNVBIAIANLAS
Aandeu warauisaUsziunansenuvesnisuiledgmimaiminssui dudausodeay
Adawnnden wazns siaundidady

PLOY: fiannudlanazdasiuluasserussauialnn wazdadonunsevansgrunsufua
WNTIN

PLO10: fianmfuazanuidilalusnunisuimsauimnssulasdideds amnuidsanaznns
Wasuulas uagvdnnisiumsuimsmumsinuszuulelofiuazansaume

PLO11: fimnunseniniaaaiudnidu wazliauaiunsalunisisouinienues Aumdoyaann

Y

WWEIFNN & LaZIINARILIAULOINADATN

Y



3. wangasHazansidaeu

3.1 nangns

3.1.1 UUNUIENATINAADANANEAT 135 wiqenn

3.1.2 lassadramdngns
n. MnadrAnyaly 30 wiehn
naAvfiug 6 Migin
nauIIFIuNYILaY SRR 9 videnn
NALIVINULN T VBIAE 9 efin
onlunguividenneivdnyialy 6 viaene
V. AUINAVNANE 99  wilena
napdniugundamand uayinemans 30 wvhedn
N dmnssufiug 9 ihgin
nauIvdsRumAmnssussuuleleiiuasansaumne 36 e
nauAvdsRuaenmAImnssuseuulelefiuasasaumne 9 avetdhl
NANIYADNANITEAIU 9 ihgin
nauIvINsAnYImMILGen 6 iveldnl
A. UUINIYUABNLES 6 VeIt

3.1.3 91837
n. MnadvAnwly 30 wilein

Tumneinanwialutnd nunaninsad enSsunusied i aansumelulad nsyaound a1
AaYNIAANsEUaUnaou
@“i’famvlﬁmﬂ - http://gened kmitl.ac.th/wp-content/uploads/2021/08/GE64 KMITL Thai_program.pdf

Y

. RUIAIVURNNE

NENIYPINUFIUANAAIENT WAINGIAENS 30 wUqEhn
AR UBIU NUFIAMAMERS UasInendans 23 yiaein

iaein(Ussne-UUA-Anenalenues)

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

CALCULUS 2



01006032 aumM ey RS wasNvREinT AUy 3 (3-0-6)
ELEMENTARY DIFFERENTIAL EQUATIONS AND LINEAR ALGEBRA

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

01006020 Wandalu 1 3(3-0:6)
GENERAL PHYSICS 1

01006021 UfTRMsANdTlY 1 1032
GENERAL PHYSICS LABORATORY 1

01006022 Mandvl 2 3 (3-06)
GENERAL PHYSICS 2

01006023 UfuRmsEndTalU 2 1(03-2)
GENERAL PHYSICS LABORATORY 2

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

o/

TiinAnwaaniseuiuiuliasu 30 wdaein ansievnail

(@wsutinfnenddanssussuulalafivasansauwmne)

01236251 ALIAFNANSAARS A 3(3-0-6)
DISCRETE MATHEMATICS
01236252 AMAFNENS AT UINNST 248 4 (4-0-6)

MATHEMATICS FOR DATA SCIENCE

(Frusulinfnendngnsaasdgydninssussuulalafiuazasaumatasiandanamvnssa)

01006024 il 3(3-0-6)
GENERAL CHEMISTRY

01006025 UfRmsagivaly 1(032)
GENERAL CHEMISTRY LABORATORY

01236253 FAmewly 3 (3-06)

GENERAL BIOLOGY



nfju%ﬁmnssuﬁug'm 9 M8fin
miennussEne-UUaA-Anundaenues)
01006012 NsWeulusuNIUABNTINDS 3 (2-2-5)
COMPUTER PROGRAMMING

01236249 WUFIUNTIBNLUUTEUUATTIA 3(2-2-5)
FUNDAMENTAL OF DIGITAL SYSTEM DESIGN

01236254 sl uazdidnnsetng 3(2-2-5)
CIRCUITS AND ELECTRONICS

nguAYIUsAUNeIAINsIuszuUlalatiuazansaumna 36 niein

iennussne-UUa-Anundaenuas)
01236255 fugussudleled 3(22-5)
INTRODUCTION TO INTERNET OF THINGS
01236256 Lulpsroulnsaiaesuasszuvauainailedi 3(22-5)
MICROCONTROLLER AND EMBEDDED SYSTEMS

01236257 nseulUswn T vinguarlasesoya 3(2-2-5)
OBJECT-ORIENTED PROGRAMMING AND DATA STRUCTURE
01236258 ﬂﬁﬁaaﬁﬁugm 3 (3-0-6)

PRINCIPLES OF COMMUNICATIONS

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

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

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

01236262 N130NHUULTIUHFUNUS 3 (3-0-6)
INTERACTION DESIGN
01236263 szuulelefilugnainnssy 3 (2-2-5)

INDUSTRIAL INTERNET OF THINGS
01236264 {]aujzg']ﬂﬁzawﬁiunﬂaﬁw?ﬁ 3 (2-2-5)



ARTIFICIAL INTELLGIENCE OF THINGS

01236265 sruumusiunamslaiues 3(3-0-6)
CYBER SECURITY SYSTEMS

01236266 Ufumn1sszuulelefiuavansaume 1 1(0-3-2)
loT SYSTEM AND INFORMATION LABORATORY 1

01236267 UfuRn1sszuleleriuavanseanume 2 1(0-3-2)
loT SYSTEM AND INFORMATION LABORATORY 2

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

01006004 NSENIURAAIMINTTY 0 (0-45-0)

INDUSTRIAL TRAINING

nguydsAuannIsIAInIusTuLlaladiuazansauwme 9 milefin
eAnUTTENE-URUR-ANAunee)

TinfnwdenSeuliasu 9 mieinngTedI v Al

01236330 mMsuesiuvenaIntinsuazaefinmes 3 (3-06)
MACHINE AND COMPUTER VISION

01236331 SPUUURURMSSEUUaNRanailas 3(2-2-5)
EMBEDDED OPERATING SYSTEM

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

01236333 mil,‘%ﬂuimaam‘%m 3(2-2-5)

MACHINE LEARNING
01236334 nseenLuULarmsUfTRnsdenlssssuulasae 3(2-2-5)
INTERNETWORKING DESIGN AND PRACTICE

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

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

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



01236338

01236339

01236340

nguIVIABNERNITEIUT

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

MU IANAPATINLELLDRND 3 (3-0-6)
CLOUD AND EDGE COMPUTING
EEART M RTHE 3 (3-0-6)

DATABASE SYSTEM

9 BUYNA

MeAnUITENE-URUR-Anaunsee)

Inedinquividenamzanndnnu 7 nquiv WindnwidenSeiulanlaanngaialenls Tiasu 9 wiedn

1. nguszuulalefivazansaumasmsumalulagigegn

01236400

01236442

01236443

01236403

01236404

01236405

nseenuuLkaeiaLg Unsalszulele? 3(2-2-5)
loT DEVICE DESIGN AND DEVELOPMENT
msoenuuusrUleleTuaysrutaLBsnail i tdugs 3(2-2-5)
ADVANCED loT AND EMBEDDED SYSTEM DESIGN

NEBULBEn 3(3-0-6)
DEEP LEARNING

MIUsznakaRIBUAL 3(3-06)
QUANTUM COMPUTING

Sesrasmmeszuulelofiuazansaume 3(3-06)

SELECTED TOPIC IN IOT SYSTEM AND INFORMATION ENGINEERING
seuumuaadslidmiuleled 3 (3-0-6)
MODERN CONTROL SYSTEM FOR IOT

1. njumalulagszuudanies

01236406

01236407

01236408

TssnudanSzuaranavn s nlulF 3 (3-0-6)
SMART FACTORY AND INDUSTRIAL AUTOMATION

MINLUUDIATEUAZII DS AR oY 3(3-06)
SMART CITY AND SMART BUILDING DESIGN

PsuD IR 3(3-0-6)



01236409

01236410

SMART FARMING

wiRlulad SEuuanIe 3 (3-0-6)
SCADA TECHNOLOGY
FEUUVUADIDT LY 3 (3-0-6)

INTELLIGENCE TRANSPORTATION SYSTEM

2. nguwAlUlagsTuUMSHomS Wazezadny

01236411

01236412

01236413

01236414

01236415

01236416

01236417

FneNsnTEdUkasmAllat UAan 3 (3-0-6)
CRYPTOGRAPHY AND BLOCKCHAIN TECHNOLOGIES

URURMSEIBeamaszuueienie 3(2-2-5)
PROFESSIONAL PRACTICAL NETWORKING
Tnsseduwesliaelusyuuleled 3 (3-06)
loT WIRELESS SENSOR NETWORK

mMsAeanseeuaimuaatiu 3 (3-0-6)
VISIBLE LIGHT COMMUNICATION
mysnwrLUaeniglusyuUaTaUALazIAT U 3(3-06)

INFORMATION AND NETWORK SECURITY

wiRlulaggunsainnm 3 (3-0-6)
WEARABLE TECHNOLOGIES
Sesiammesuumsiomsiigs 3(3-0-6)

SELECTED TOPIC IN ADVANCED COMMUNICATION SYSTEM

3. NAUWALIAGEIVIBNTS STUUTUEMNITIE Mg wasiueud

01236418

01236419

01236420

01236421

01236422

38‘U‘UEJ’1€]K§ﬁEyJQJﬂEuLLazﬂ’ﬁU‘%MﬁmUQmiﬂbLWL‘f"J/ QNG 3(3-0-6)
INTRODUCTION TO RAILWAY SIGNALING AND OPERATION CONTROL
ArnnssusruuTalleG g9 3 (3-0-6)
HIGH-SPEED RAILWAY SYSTEM ENGINEERING

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

MFUIZINANAN TAVNINTSUAVE) 3(3-06)
MEDICAL IMAGE PROCESSING

seuulelefidmiumsusvgndldnumainisunme 3(3-0-6)



01236423

01236424

01236425

01236426

loT FOR BIOMEDICAL APPLICATIONS
s NN
BIOSENSOR

HUFIUSPUUA TEUAE S UNSO UaG T

PRINCIPLES OF HEALTHCARE INFORMATION TECHNOLOGY

syuulele?l wasdumesdmsumalulad i nermans nsnun

loT AND SENSOR SYSTEM FOR SPORT SCIENCE
MNIWAILMAZOONKUULELATNAAN
MICRO ROBOT DESIGN AND DEVELOPMENT

4. ngsRvennsteya wazgendwIsUszend

01236427

01236428

01236429

01236430

01236431

01236432

01236433

01236434

01236435

01236436

aonUnenssulayavinalvey

BIG DATA ARCHITECTURE
nsuanauazieeteya

DATA VISUALIZATION AND PRESENTATION
Willerl oy akaYMTIATIE LN TN

DATA MINING AND TIME-SERIES ANALYSIS
meiaueUnAduwiuaslud g
ADVANCED MOBILE AND WEB DEVELOPMENT
NMIVPEBUMREUTE LA NN LS
SOFTWARE QUALITY AND TESTING
nMseeNwUUBUwES MawasUsEauMIaly Ity
USER EXPERIENCE AND INTERFACE DESIGN
WNAATTUUAAMIALAZATSALE UM THRIL
CLOUD AND DEVOPS CONCEPTS
mMsweLNINL ns NN wazetiy

GAME, GRAPHICS AND ANIMATION DEVELOPMENT
wiAlWlaE Ml ouasy

AUGMENT AND VIRTUAL REALITY
Sesdrassmamsnanwensius

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(3-06)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-06)

3(3-0-6)



01236463 Uyausehvgdmsudasna 3 (3-06)
ARTIFICIAL INTELLIGENCE FOR BUSINESS

01236464 MU dmiusseminuyed uavreui wnes 3 (3-0-6)
HUMAN COMPUTER INTERACTION

01236465 nrined s umeLLlaE anseLme 3(3-06)
LAW FOR INFORMATION TECHNOLOGY

01236466 MIIATEUALOBNUUUTEUY 3(3-06)
SYSTEM ANALYSIS AND DESIGN

5. ngumMsIansmaluled

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

01236438 myusmslassmsssuule? 3(3-0-6)
[T PROJECT MANAGEMENT

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

01236440 AMnssEnSneU 3 (3-06)
START-UP ENGINEERING

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

6. nasdvHandgasunssudmiuszuUlolatiuazansaume

01236450 NI MUER RS MU AENT Y 3(3-06)
INDUSTRIAL TRANSDUCERS

01236451 m¥anuiatioudugs 3(3-0-6)
ADVANCED VIRTUAL INSTRUMENTATION

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

01236453 1NATINEN 3(3-0-6)
METROLOGY

01236454 SEUURTIAOUT L M ELUUSTLT 3 (3-0-6)

AUTOMATED VISUAL INSPECTION SYSTEM



01236455 nssUUNMRAnLazYIRdeUgUSAlB R nvselinduaraunsalmaen  3(3-0:6)
MANUFACTURING AND TEST OF ELECTRONICS AND OPTICAL DEVICES

01236456 MIATIVERUA NG N VBT AR T URRENYINTTY 3(3-0-6)
MATERIALS CHARACTERIZATION FOR INDUSTRY

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

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

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

01236460 VU UDIALTOS AYNITBDNLUY 3(3-06)

LASERS THEORY DESIGN AND ENGINEERING

01236461 izUUmia‘IE]miﬁ/l’NLLZ‘NLLﬁzE}UﬂiﬂjﬁJ@\ﬁzU‘U 3 (3-0-6)
OPTICAL COMMUNICATION SYSTEMS AND DEVICES

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

ngudvIN1AnEmMIGLEeN 6 viENN
AmsAnynedenavuiseenidy 3 maden WisliinAnwleEenuuynansAnunilvanyey
Swisumaes 1 madon S 6 shefn del
1. IASsUAFINTIUAERS
UnAnwiidendeluwuiasiosdenGoivmaimnssufiadlauasilasmsisevsonanuni
Lﬁaﬁmﬁ’uﬁawﬂuué’ﬂgm MU 6 AR
ienn(ussEne-UUa-Anendaenuias)
01236269 TassmAmnssuszuuleleiuavansaume 1 3(0-90)
loT AND INFORMATION CAPSTONE PROJECT 1
01236270 lassmiemnssuszuulelefiiavensaume 2 3(0-9-0)
loT AND INFORMATION CAPSTONE PROJECT 2
2. §UNAANEN

ieia(uTsene-UUa-Annalenuag)



01236319 aviiafny 6 (0-45-0)
COOPERATIVE EDUCATION
3. miAnwviTaMsURUAMHnusnsUstne
mAnwnadentuuaiu 2 uvne Aemsinwesssma e oRnsinnusssane
Tneiinfmagseadenuumdauumnils
msAneAtssEme
tindnwidenou mefinwsinssma ssnsasidumsiieulouwnieArananui@ny il
AsUssmAldnuUsENAvesEntun lifu 6 whefn MmsufUanmstinnusinsseme
miennUsIEng-UUa-Anenienuas)
01236320 MU URMEnemusinsUsemne 6 (0-45-0)
OVERSEA TRAINING

3.1.4 WHUNISANED



Uit 1 anansinend 1
IV FoAn wiaenn
(UsT8N8-UUR-Anwdtenuies)

01006030 | uAaAdd 1 3 (3-0-6)
CALCULUS 1

01006012 | Madpulusinsuaouimes 3 (2-2-5)
COMPUTER PROGRAMMING

01006020 | WaAndvily 1 3 (3-0-6)
GENERAL PHYSICS 1

01006021 | UftiAnsiAndvialy 1 1(0-3-2)
GENERAL PHYSICS LABORATORY 1

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

90642118 | lUsunsumpuNImeIUTZENANNTIND 2 (1-2-3)
APPLICATION SOFTWARE FOR BUSINESS
Fyndenanivanuialy -

01236254 | 2saslniuazBidnnsednd 3 (2-2-5)
CIRCUITS AND ELECTRONICS

90644007 mmé’mqwﬁugm 1 3 (3-0-6)
FOUNDATION ENGLISH 1

394 21 wwnn




U9 1 aansAnen 2

eV GRLY Fa3 igin
(usseng-UjUR-Anwndae
AULDY)
01006031 | wAaAsd 2 (ByUaAuneu : CALCULUS 1] 3 (3-0-6)
CALCULUS 2
01006022 | ANl 2 3 (3-0-6)
GENERAL PHYSICS 2
01006023 | UftiRnsHAndvlY 2 1(0-3-2)
GENERAL PHYSICS LABORATORY 2
01236257 | Mseulusunsudeinguazlassainetoya 3 (2-2-5)
[ndsAunew : 01006012 COMPUTER PROGRAMMING]
OBJECT-ORIENTED PROGRAMMING AND DATA STRUCTURE
90642036 | WwiguAUNTRNAMTUIAINT 1(0-3-0)
PRE-ACTIVITIES FOR ENGINEERS
GundenneinAnyvily)
01236249 ﬁugmmiaamwmzwa%ﬁa 3 (2-2-5)
FUNDAMENTAL OF DIGITAL SYSTEM DESIGN
90642999 | saSguashaaun 3(3-0-6)
CHARM SCHOOL
90641004 | lAsanungy 1 1(0-2-1)
TEAM PROJECT 1
90644008 mmé’mqwﬁugm 2 3 (3-0-6)
FOUNDATION ENGLISH 2
et 21 mhgin




2 A1ANSANEN 1

cb
=

SRAQYN ¥ wuawnn
(Uss18-UJUR-Ane1alenues)

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

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

01236256 lulaspaulnsaaesuaz szuvaNeINaiem 3 (2-2-5)
MICROCONTROLLER AND EMBEDDED SYSTEMS

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

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

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

90641007 NaLloRvia 3 (3-0-6)
DIGITAL CITIZEN

398 21 wwhn




U9 2 ananasAnef 2

FWERYN Ha3 miqenn
(Us9818-UUR-
Anwdtenies)

01236251 | AdlaFAASAaATA 3 (3-0-6)
DISCRETE MATHEMATICS

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

01236261 | mssimuwoUnaaduuululug 3 (2-2-5)
MOBILE APPLICATION DEVELOPMENT

01236262 | N13R0NLUUTNUSAUNUS 3 (3-0-6)
INTERACTION DESIGN

01236265 | svvuanusiunwnsloiues 3 (3-0-6)
CYBER SECURITY SYSTEMS

90x000x | AYFBN (NFHAIVINUNTIVEIAUY) 3 (x-x-x)
GENERAL EDUCATION

90x000x | AwiFen (NuAvIMUwILaENsdeans) 3 (x-xx)
GENERAL EDUCATION

90641005 | lAT99UNEH 2 1(0-2-1)
TEAM PROJECT 2

EREL 21 vena




U9 3 AanasAnefl 1

WY Ha3e niqenn
(ussee-UjuR-Anwdiae
AULDY)
01236264 Joyayszivgluynassnds 3 (2-2-5)
ARTIFICIAL INTELLGIENCE OF THINGS
01236252 AlaransdmTuIneINIteys 4 (4-0-6)
MATHEMATICS FOR DATA SCIENCE
0123xxxx wdaduidenmadmnssussuuleleiiuazaisaume 3 (x-xx)
loT AND INFORMATION MANDAROTY ELECTIVE
0123xxxx wdaduidenmadmnssussuulelefiuazaisaume 3 (x-x-x)
loT AND INFORMATION MANDAROTY ELECTIVE
01236266 R sszuulelefivavansaume 1 1(0-3-2)
loT SYSTEM AND INFORMATION LABORATORY 1
01236268 FununiudiFenvny 1(0-3-2)
SEMINAR WITH PROFESSIONALS
90XXXXXX Fwndon (NGUIWUNNTIVBIRE) 3 (x-xx)
GENERAL EDUCATION
59 18 vdqenin




U7 3 aansAnen 2

W3V Ha3 igfin
(ussee-UUR-Anefienueq)
01236263 szuulelefilugnaimnssy 3 (2-2-5)
INDUSTRIAL INTERNET OF THINGS
0123xxxx deRuidenaiemnssussuuleledivavansaume 3 (3-0-6)
loT AND INFORMATION MANDAROTY ELECTIVE
01236267 Ufuinisszuulelefivazansaumne 2 1(0-3-2)
loT SYSTEM AND INFORMATION LABORATORY 2
90X00XXX Awiden (Fenlunguivndenvanaindnuiily) 3 (x-x-x)
GENERAL EDUCATION
90641006 lAsunay 3 1(0-2-1)
TEAM PROJECT 3
59 13 vidienin
Uil 3 aansinwil 3
WY Ha3 mi2ena
(ussene-UfuR-AnwriaenuLaq)
01006004 NSHNAURRAAINNTTH 0 (0-45-0)
INDUSTRIAL TRAINING
Ui 4 anamsinunii 1
WY Ha3 mi3enn
(ussne-UfUa-Anendaenuias)
01236269 lassandmnssussuulelofiuazansaume 1 3(0-9-0
loT AND INFORMATION CAPSTONE PROJECT 1
0123000¢ I NFBNRNIZEI 3 (xxx)
loT AND INFORMATION ELECTIVE
012300 Judenanizav 3 (xxx)
loT AND INFORMATION ELECTIVE
30000000 INGenis 3 (xxx)
FREE ELECTIVE
59 12 vidiefin

U7 4 aanseneN 2




Y2IY

MULhn

(Uss18-UJUR-Ane1alenies)

01236270 TassnmdAemnssusyuulolofiuavansanume 2 3(09-0)
loT AND INFORMATION CAPSTONE PROJECT 2
012300 AMIRNRNIZE 3 (xxX)
loT AND INFORMATION ELECTIVE
XO000KKX Jndenes X (}%X)
FREE ELECTIVE
594 9 whenn
FIUARDANANGAT 135 wiaenn
waunsSeudmsuinAnwidenFeusuuaniafine wian1silnausnsUszna
U7 4 sman1sAned 1
WAV Fodwn wuaein
(ussene-UfuR-AnwriienuLaq)
01236319 avinadne / msuf UAmsiinnusneUseme 6 (0-45-0)
01236320 COOPERATIVE EDUCATION / OVERSEA TRAINING
57U 6 yhenn
U 4 aan1sAnendi 2
WY Fodwn wulein
(ussene-UfuR-AnwriaenuLaq)
0123300 MG NRNIZE 3 (xxX)
loT AND INFORMATION ELECTIVE
0123300 MG NRNIZE 3 (xxX)
loT AND INFORMATION ELECTIVE
XO000NK R enies 3 (xxX)
FREE ELECTIVE
0123300 AR DNRNIZE 3 (xxx)
loT AND INFORMATION ELECTIVE
XO000NK Aaonie 3 (xxx)
FREE ELECTIVE
394 15 Benn
FIUARDANANGAT 135 wiaenn




urUANSEBudMSUTnANw Tl AaniSeULUY WORK INTEGRATED LEARNING (WIL)

U9 3 AanasAnefl 1

BV GlL Y Ho3un aenn
(Uss18-UJUR-Ane1alenues)
01236264 Py sziusluynasmas 3 (2-2-5)
ARTIFICIAL INTELLGIENCE OF THINGS
0 1XXXXXX %'1Lﬁaﬂﬁ'auwwﬁugmﬂﬂmmam% WAZINIFENS 4 (x-x-x)
MATH-SCIENCE ELECTIVE
0123xxxx Fdsdudennaimnssussuulelefivazasaume 3 (x-x-x)
loT AND INFORMATION MANDAROTY ELECTIVE
0123xxxx Fdsdudennaimnssussuulelefivazaisaume 3 (x-x-x)
loT AND INFORMATION MANDAROTY ELECTIVE
01236266 UfURnsszuulelefivavansaume 1 1(0-3-2)
loT SYSTEM AND INFORMATION LABORATORY 1
01236268 FununfudiBenvy 1(0-3-2)
SEMINAR WITH PROFESSIONALS
90XXXXXX W NGoN (NAWINPUNIVBIANE) 3 (x-x-%)
GENERAL EDUCATION
59 18 uaena
Uit 3 nmansAnunil 2
sy Ho3un naenn
(ussene-UfuR-AnwriienuLaq)
01236263 szuulelofilugnavnssy 3 (2-2-5)
INDUSTRIAL INTERNET OF THINGS
0123xxxx Fdsdudennaimnssussuulelefivazasaume 3 (3-0-6)
loT AND INFORMATION MANDAROTY ELECTIVE
01236267 RN sszuulelefivazansaume 2 1(0-3-2)
loT SYSTEM AND INFORMATION LABORATORY 2
90X000KKX Aiden (FenlunguivideneinAnyvily) 3 (x-x-X)

GENERAL EDUCATION

33U

10 R8s




Ui 3 aamsinendi 3
SRAQYN Fodw wuwnn
(ussee-UUR-Anefienueq)
01006004 NsENURREMNTIH 0 (0-45-0)
INDUSTRIAL TRAINING
Ui 4 namsinendi 1
SRAQYN Fodw wuwnn
(ussee-UUR-Aneflenueq)
01236269 Iassnudrnssussuulelofilazansaume 1 3(090)
loT AND INFORMATION CAPSTONE PROJECT 1
0123300 I UFoNANIZEI 3 (xxX)
loT AND INFORMATION ELECTIVE
0123300 IUFDNANIZEI 3 (xxX)
loT AND INFORMATION ELECTIVE
XOO0A00X Iudonies 3 (%)
FREE ELECTIVE
594 12 wuefn
Ui 4 mamsined 2
SREIYT Fodw nulein
(ussne-UfUa-Anendaenuias)
01236270 Tnsenuidemnssusyuulelefagensaume 2 3(090)
loT AND INFORMATION CAPSTONE PROJECT 2
0123300 INdonRINZEIN 3 (xxX)
loT AND INFORMATION ELECTIVE
XOO0000X Indonied 3 (xxX)
FREE ELECTIVE
903000KKX Aiden (FenlunguivideneinAnyily) 3 (x-x-X)
GENERAL EDUCATION
37U 12 wihenn
FIUARDANANGAT 135 wiaenn




A195UNYS192UN

AN25U"851872%1 (COURSE DESCRIPTION)

NUIAIVUBNZ
nguAvNuguAdind1and uasinermans 30 wqEfn
SynieRuizou Nugruadinanans waginendans 23 Wiefn
01006030  u;aAqd 1 3 (3-0-6)
CALCULUS 1

PREREQUISITE: NONE

flefitu, 8dn, mwsieillos uaznsUszndld guiidsadnmans wuzthoyus nsmeyius
nsUszendldeuiug USiusdndan n1susiusmeyeiuius n1sussgndldustusitawe suuuy
yesnsUTHusimAlly Uituslinsauuy mamuswusieifidsiuay Sufulazoynsuveadiuiu
mInszgeynsuae fvesiliiuiiugiu Minsginees

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 LARANE 2 3 (3-0-6)
CALCULUS 2
AUeAuney : 01006030 uARAGH 1
PREREQUISITE : 01006030 CALCULUS 1



aa av A

afunaefudsuarnsussandld fuednvesninosluaudia Adndeiunsndavesilaidy
FUINITIERWUT NMIeuRUsLazUTRUsYRTlanduT LT uazilanduanmesiuILasmaIem
W3 wus LS Wy spuu wagiiuin Tutinfenudd uraadavesileidusuiuasddulingfanuda
ngufunndniiferfunsuszgnd 1wy nufunvesniu nquilanefloudvguiunveandnguiun
vosalandidudu

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  aunseyrusuasfivndadaduiiugu 3 (3-0-6)
ELEMENTARY DIFFERENTIAL EQUATIONS AND LINEAR ALGEBRA
Fvdsduneu : 1idl
PREREQUISITE : NONE
FTUUANNILAZNTLUAUTAAU LNwasuazaUe WesndNalRasvesaunIsgudulaeisin3ndg
91U gwuf??amml,azmaﬂazqﬂm‘i‘sﬁfﬂm nswdasatany nswdasian niswdasiSiess Mrdulaunas
nswdas wugthaunsigaeyiusiaznsUssendld auniseuiusiiadunas LiWady aun1sigaeyius
andiey MsUssendaunsieeyiusadydudymmaiamnssy Jaym ANLSUA
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 AnAIFAINTIU 3 (3-0-6)
ENGINEERING STATISTICS

FudsPunau ; bl



PREREQUISITE : NONE

LLumjflﬁlugmmummuwzmwazaﬁa mﬁl,ﬂiwﬁ%’azgaﬁaﬁu Aulsgy nsnadey
AUNFAFIU NITIATIVINNTOADRETLAURATANFUTUS BunsUaMTaumTUTsendlingulnisdndule
MR esiszezaonmnsainsiing uaznsinnesicaainedou Bmsmadauuuranedinds
AseeNIUUNIYIAABY TBMINAdiansalilonsUsEIiuAMAIN ATUILNTMINIHER

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  Fandvld 1 3 (3-0-6)
GENERAL PHYSICS 1
dsAuneu ; bl
PREREQUISITE : NONE
nAwes Maledeuilazngueiafiu aunaveteynIa augaLss aunavesingui AANINAIN
usslifumauaygaeunsoss AdULazn13aY namanivedlua LLﬁﬁQ@MﬂaLLa%ﬂﬁU%?j%éﬁmLaSﬂ?’m%’au
NM5UIANNSOU NITNIANNSOU LaZNISUKSIEANSoU
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  UFtAnsHANGTL 1 1(0-3-2)
GENERAL PHYSICS LABORATORY 1
Fudsdunau : 1l
PREREQUISITE : NONE
UFTRmsAfidevnduiusfuiv 01006020 Wandialy 1

The experiments correspond to the subject in 01006020 General Physics 1

01006022  #@ndvilu 2 3 (3-0-6)
GENERAL PHYSICS 2



UsRuneu : Ll
PREREQUISITE : NONE
msinnaznaifonuumanas nanlsiwdu wuduazgunsainauas ngufduindaniiey
AuaTRLUUBYNATesAAY AuaNTRLUUAAUYBIeYNA Tasiainsasormey wuUTABIerARLYDIUDS
aun15lysheres nquimeuduveezaeulalasiau oxneuLuUlBianaseunalaf N133ATITNINAS
NITUANTILAZNTELAASY Iﬂiﬂﬁ%’mﬁug’]maﬂswuﬁL?ﬁﬂmaﬁﬂﬁ Qmamﬁ’ﬁﬁmﬁmmmﬁaﬁaﬁw ﬁy‘ugm
olen noudamesvinaestiuazyinaualnih nsldeulalonfiugiu
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  UftAmMsiEANdLY 2 1(0-3-2)
GENERAL PHYSICS LABORATORY 2
Fwndedunau : 1l
PREREQUISITE : NONE
UftRnsfitidomduiusiuin 01006022 WAndtlY 2

The experiments correspond to the subject in 01006022 General Physics 2

01236250  @wnuswmantui 3 (3-0-6)
ELECTROMAGNETIC FIELDS
FsAuneu : laidl
PREREQUISITE : NONE
M3esiznnees vhating awuliv dnglun §aun aunulinludag duiuuseg T
WULIANEDAY LINMBTVDIRNYWLLAAN ammmmﬁmhi’aq sarnansli danienni aunisvesuuny
naan1sUssenaly
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.



FyndeniFeunnsugiuadinatans wazineiatans (Ganeuliasu 30 wilefia)

01236251  AlFERSAGATH 3 (3-0-6)
DISCRETE MATHEMATICS
Fdaduneu : il
PREREQUISITE : NONE
9 vandusazaudius nsigausaznsiigaulaegutle nguiinuau nsiu anuuiazy
AIINANANIBIUTENIUNMTOUNUTINTINE N3 NTIBUAR Fana3fin NTIATIERTaNeasAN N1SANY
FANDINULUUAN
Sets, Functions and Relation, Proofs and Induction, Number Theory, Counting, Probability,

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

01236252  AdiaeansdmsuIngInseya 4 (4-0-6)
MATHEMATICS FOR DATA SCIENCE
dsAuneu : laidl
PREREQUISITE : NONE
wugthilugudiuadnmansdmivineinisdeya Uinlinnwed miliesgiidasnede ms
oofsesnetiauazenisetuediia Alawnu lawnunnmed mMsusnundng wadansmariiuanzauian
ANUUNzLdu AnUsau mMswanuasauuazilusuulunediemaznaiiios n1suwanuassiayn n19d
UAIDYUAYNITUINUIINTANAIDYS wqwﬁmiﬂizmmm NINAFDUANNAFIU NTUAATITNNNTANNDY
WUURIY 9 N15andf ‘ﬁugmmiﬁmuﬂsﬁaaﬂa mm"wLLumeLﬁauﬂmﬁiﬂé’ﬁqﬂ ANTILUNLUULREATLOL
nsEinufcRlneldnsdeulusunsuneuinneifewrdede W Inseu wumuay
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  piivialy 3 (3-0-6)



GENERAL CHEMISTRY
FwteAuneu : Ll
PREREQUISITE : NONE
ﬁugmmwﬁawamLLaw%mmé’uﬁ’uﬁ‘ AasauURvenia veaunds veaval uazasavaly auna
Al aunalessu vaunaransiail lassad1amndidnaseuveteznen fiuszial auUAnuA1519510579
LNSumsTn s19elane waslavensiuddu Uiseinsa-wakasuisennend
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  UFtAnsadivaly 1(0-3-2)
GENERAL CHEMISTRY LABORATORY
Fwndedunau : 1l
PREREQUISITE : NONE
UFTRmsAtidemduiusfuin 01006024 ity

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

01236253  F¥imewily 3 (3-0-6)
GENERAL BIOLOGY
FwdeRuneu : il
PREREQUISITE : NONE
sulouiBinenmans audfvesdedldin iwaauarauusznouveseaa astaluianatuunued
FUTTAUWAR WUFAERNT TTAUINITANUNAINYAILVDI JAUNTY NYRATERI @3TINE1VRINYUATER?
Tneingwarn1suszynalenainine,
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.

NENAIVIIAMTINNUFIU 10 %u2eAn



01006012  nsisulUsunsuAeNitanes 3 (2-2-5)
COMPUTER PROGRAMMING
Fdaduneu : Ll
PREREQUISITE : NONE
an1iimenssunsuiumedidosdu asdusenauresszuuaefinged nsUfduiussening
griauafuazgonsiagd nsUszananadoya n1seenuuuLazd unaunsALITUTUNTY SERULDY

(% (3

AMIABNTIABS fAuaniw nMslisulusunsumeniwineuiineiseauas ssrusenaurelsslen
MY 19U A1aTl HauUs 1a3eamanenseinsined viaveadoyauuuaieg MAUUAILEIRY LY
fruadeuly wazuutauer mavszgndldneuinmeslunuing 4 mefinufoRifetunslfieiesiioly
NTAILITUTIATY N19ATI9EU egdauuazunlulUsinTy

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 debugsins.

01236249 ﬁugmmiaammmwuﬁ%ﬁa 3(2-2-5)
FUNDAMENTAL OF DIGITAL SYSTEM DESIGN
FUsAuneu : Lidl
PREREQUISITE : NONE
wuzmgud) warn1sUURNIRIUsTUUATIA STUURIgIuaeY NYAMiALUUYAY Wagnsansy
1995AUTIUTUBIAUTZNOUTD9NDITIMUTYE Taun wandwaunasy S3amesuaziained99sdiau
L%aamhEJ‘U‘izmawaﬂﬂmmam‘uazmﬁﬂzsﬂguﬁugm MIUATUAN N1W1B15AWIS (L8URNDA)
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 995l wazdlannseting 3(2-2-5)



CIRCUITS AND ELECTRONICS
AunUsfuniou : laill PREREQUISITE : NONE
wusgunsnisidnnselinddiauuuniadn uazuondin denunisianazszuunisin gunsniuas
i3 efletanaliiiniionisiansasdidnnsedndndnnisiiasgrinsasiaiiinszuansauazaaasli

6 a

NITUAARUTUNUGIY LU NTEUA WIIRY ANNAIUNIY TFIY NYTBLABTYRNN NS TATIviselnug

v a =

W5IRUINTAIMALNTE WAV Y DUNLAUTLSTHRUUTWELYDS ADLLNTY 29TPUNUNNTILAZIRTTUAUN

[

409 nANN1519958LanVsolndNugIu WU 19951589NT2Ua 29930 A-8NTEAUTYQYIU 995VE86 8

A7)

A v

NuFamesIasoaUuantnariasnseInud Msnaasmiaesiitih uagdidnnsedndfiieadestiu
e

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.

nguIvIUsAUNeIAINssuszuleladivazansauna 36 WENA
01236255  fuguszuuleled 3 (2-2-5)
INTRODUCTION TO INTERNET OF THINGS
FwdeRuneu : il
PREREQUISITE : NONE
mEnMsugUAmMTIITeERINesTessruLBumeflnluynasinds (lolefl) wmsguuay
wielulagvadleledl andaenssuleledl mtmuunanesuszuuleled maluladszuudugesvedle
Toft #uguvesszuudoans wn3etie uaslnslnmeaszuuloled wevdurs ndnnisd esduvesnsy
Uszaianakuunauakasiend nann1siaseiteya wasdeyavuialngvesssuuleledt Ujdfnis
fugunsusunsunaesvuvaneanailsihdmiuszsuuleled nmavszendldrmszuulelefilugnannnssu
FTUUDIRILLAN 9|
An introductory overview of the multi-disciplinary field of Internet of Things (IoT). loT

standard and technology. loT Architecture; IoT development platform; Sensor technology for IoT;



introduction of loT communications, networks and protocols; introduction to cloud and edge
computing; introduction to dana analytics and big data for loT system. Practice about basic

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

01236256 lulaspeulnsalaosuagssuvanaInailem 3(22-5)
MICROCONTROLLER AND EMBEDDED SYSTEMS
JdsAuneu : 01236249 ﬁugmmiaammmzwa?]ﬁa
PREREQUISITE : 01236249 FUNDAMENTAL OF DIGITAL SYSTEM DESIGN
fugrumaiudidnnsednd uazaoufiumesdmsululasneulnsaiaesuazszuvanesnaily

I3 a

anUnenssululasaoulnsaiass szuvdunmeodng dumesiny Msdumesinaoude n13deans

~ e ¢ s < & aa o A o

aunsy teadile loaumsd Indiwes nsudasueugdonludvia MugIUNITEONLUUTEULANDINARGN

Ufuinsneduiiugiunsussendldnuuaznisiusunsululasaeulnsames wu nmsldauveinelss
T Bleaii32 visesawessnneg Mswaundulassanudody

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  nsWigulUsunIuldeinguarlnseainsdeya 3 (2-2-5)

OBJECT-ORIENTED PROGRAMMING AND DATA STRUCTURE

Fdaduneu : 01006012 NslsulusunsuANiImes

PREREQUISITE : 01006012 COMPUTER PROGRAMMING

nsfnwkuIAnluNIsWeLlUsNINTEIng 019y Msimuaraawazsiateya n1sUnta

swazidgaluniswauringauaintsatunisiinduainlying n1sdunennudnyzueinaia
Anudusiudvesnata mMidounuantAndeamansavesnata msimuailaitunieldde ey
Aasatumsiuuaiilsiduaunsanseyiiuingsnsudaladuiu Gow anuddey wasunum
vosdanoifunaslasiaiedeyn mlinesisanesfiuduiugiu lnssadrsdoyauuuiiugiuuazioy
Fugeurssuan suredaneifufilismuansouiitalasiaicioyauuuiugiuiily wu Feuviy

EIABDY LLASINYNIT Lﬂué}’u



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 m'i?iamsiﬁugm 3 (3-0-6)
PRINCIPLES OF COMMUNICATIONS
Fwdsdunau : 1l
PREREQUISITE: NONE

AnwnAgadunisdldanud n1sunsnszaterduauiuwdivaninil anuguaznisidnsie

YoedaIa warsruun1sdeanslugauafissuuwasdynin AuautRvesdyyntazdygyiusuniu

v 9

Y] [

srUUdady NMswnussuUUElalLLIa LA ALE n1suUaesies dyaundviawasdygyruiad
WELUUA mamammauwﬁgmﬁaﬁ msua@mmﬁaﬁaﬁ izuumimaLamLLUULLausﬁaﬂLLagLLU‘Ua% A
szuvkazsnanslunsdedeya nmssadmand uugihmaluladnisdeansiviuadie

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 szuulassnglelefinaznsdeanstoya 3 (3-0-6)
loT NETWORKS AND DATA COMMUNICATIONS
Fdadunen : Ll
PREREQUISITE: NONE
wuzthnisdeansieya uaziasedieluszuuleled wuudiaes oSl InslnAsauazansgIuves
Simesilln yalnslnmea TCP/IP wdavesdodnyaauazgunsalindetng msmuaunsldde nsruau

ANUHANGIANTTHRANTTOLANITAIUANNIT IMaVEIToYaLUUNYAABY LATOUIBUUULAY LATDTLLET DY



Tnsinaoaluduiniodsuazuoundnduiitesluszuuleled 1wy CoAP, AMQP, MQTT, XMPP ua
6LoWPAN fiugilnslnaoadoansléansluszuulelefl iwu WLAN, Zighee, LoRaWAN, Bluetooth %3
NB-loT anudasasialuaiotie

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 IoT 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  syuuliuessnenmuaziduLges 3 (2-2-5)
CYBER-PHYSICAL SYSTEM AND SENSOR
sAuneu : laidl
PREREQUISITE: NONE
‘Via”ﬂﬂﬁﬁugﬂummiwul%Luas‘mﬂmamw miyjimﬂmw’@ﬂaﬂi%LU@i’LLaﬂaﬂmamw Ay
srvuidumeslunnassnds Augtunisiauasaiuaugunsal esdusenaunianenneaduiges
AdNYzLasN1sUsTYNALdIUdugeIIN 9 Wy Wuwesidina Wulgesulvan Wuwesausou
Wuwesiad Wuwesdinw Wusu nmsuszananavaisne wazdumesianululasaoulnsaaes s
Uszgndldeulugaugesiussuulaivesmenenin
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 nsmueUnaieduuululud 3 (2-2-5)
MOBILE APPLICATION DEVELOPMENT
Jedafuniow : 01006012 ugrunsiBeulusunsy
PREREQUISITE : 01006012 COMPUTER PROGRAMMING



wadefiugulunsnswankeundindululud unanosuniswaniweundiadululug
Ansauvesanaenssuseundindululug nisldnuuaznisesnuuudmsvgunsallulud mmaasu
woundndululudesrusznaumsufduiuslulug 299583nvaseundinduuuauisnlny nsassdiu
Ansiorldu nsldnudmdadenigueniuneunimdululug

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 N1390NLUULTIUHAURUS 3 (3-0-6)
INTERACTION DESIGN
PREREQUISITE: NONE
wug A gadumMsUFdunusseninanywd funeuimnes nseonuuud U duius §u
UT2N0UAY N1TE15I19AUADINIT NITILATIZUAITODNLUU NITVIUUUTI809 N15UTELEY uaznIs
inlulden Tasdrdsdeiiadofifoadesdunssuiuaznisianudila saudefnd vrvesuywdnnsg
finsumaluladaielmidmivnadeudessninuywduazaeufinnesuiwssaunsaivosld
dielildnadnsnnseonuuuiivangas
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 szuulelefilugnamnysy 3 (2-2-5)
INDUSTRIAL INTERNET OF THINGS
Jdafuniow : 01236255 fiuguszuuleledi
PREREQUISITE: 01236255 INTRODUCTION TO INTERNET OF THINGS
anudlafiugudefuszuulelefilugaamnssy (leleled) Augruildsunsumunuds
n33ne (fwead) luszuuleleledl Augiussuuauamdsidu slusunsufiuead nsiwuidae
mwuanaed Hugrunsauaslugranunssy szuvdemstoyalaseglugaamnssy ssuudueedly

lalele?l n3evsuazluslanealugaainnssuleledl nsiawiwazeanwuussuuleloledl gnainnssy
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F33lugnamnssy

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; IloT Project based on real industry use case.

01236264 ﬂmﬁywﬂszﬁwﬁunﬂaiiwéa 3 (2-2-5)
ARTIFICIAL INTELLIGENCE OF THINGS
sAuneu : laidl

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 ALML programming for loT.

01236265 syuuAuiuaasleiues 3 (3-0-6)
CYBER SECURITY SYSTEMS
AsAuneu : laidl
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  UjUANszuUlelofiuazansaumea 1 1(0-3-2)
loT SYSTEM and INFORMATION LABORATORY 1
Fvdsduneu : 1idl
PREREQUISITE: NONE
URTRMsABdestumsiussuulelefiuazansauna fiiedesiuiidon wiadfiuduain
domlusedvmdn Wewiuyuinudsiuindn
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  UjUANzuUlelofiuasansauma 2 1(0-3-2)
loT SYSTEM and INFORMATION LABORATORY 2
FwdeRuneu : Ll
PREREQUISITE: NONE
UfsRnmsfiAeatestumadiussuvlelofiuazansaumeadugs Midsadestuiden videifiaida
Mndlomluneivmdn Weiuyuinee n1sUfoinimeansgunnl warusrauntsalldiuindnu
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.

01236268  dununAugidenay 1(0-3-2)



SEMINAR WITH PROFESSIONALS
UsRuneu : Ll
PREREQUISITE: NONE
nsdadunuiiefliusseeaniioo@niivszauanud iy AllvnuruasUszaunisallugiusingg
uazmIuaniUdsutefniiuszninedussens dndnw wagaanansdiieliin@nwidilafisinuediduiu
pensviruegsieadn dadeiidndudenisuszavanudiialunmsusznouendn uaznsiigsiadu
YDINULDY
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 loT and information engineering.

01006004 NFENURAAINTTY 0 (0-45-0)
INDUSTRIAL TRAINING
FwdeRuneu : 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.

nguivideAuiaannisIaInssuszuulelaliuazansaumea 9 wiaein
01236330  msuawfiuvesAIeTnsUALADNTIADS 3 (3-0-6)
MACHINE AND COMPUTER VISION
Fdaduneu : Ll

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 s¥UUURURANITIEUUEaLRINAR 9617 3 (2-2-5)
EMBEDDED OPERATING SYSTEM
AUsRUneU : 01236256 lulpsAeulnsalass wazszuvanonailssn
PREREQUISITE : 01236256 MICROCONTROLLER AND EMBEDDED SYSTEMS
MW MIBONKUL wazmslaseiiisafussuuUjiAnsreuiamesninginsmdmiunig
Ussndlfnuduszuuleled fugrudurewneisud msUsznanadnnis Sane3fiunisdnnisen s
IN1INIEAINT QUNTAIBUNA LeFne syuulng syuuUfURNIRa193e BnsanassruvaNanailei
sruuUftRnnsiungaufuszuuateanaileda wu dynd Julad 10 AnwiAvidunadeulusunsuuas
AndaszuulfiRnissvuvatomailash maimunszuuatesnaiaiauussuufRnsene 4
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 AAINTTULBNALT 3 (3-0-6)
SOFTWARE ENGINEERING



FwteAuneu : Ll
PREREQUISITE : NONE
wdns waziugureimnssugenduas Mmsinvesmsiiiunsiangensu shiesuds
Fumeulunsianngenduas mnudonis uaznisssyaudnuasTesmoNding fugiuresnsiinsei
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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 msﬁauif%amém 3 (2-2-5)
MACHINE LEARNING
FrTeRunau ; hud

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.

01236330 mseenuuukazmsUFTRMaTeuleaszuulasetng 3 (2-2-5)



INTERNETWORKING DESIGN AND PRACTICE
FdsAuneu : laidl
PREREQUISITE : NONE
N1IAINUAANADINIT LT1uuTY Lazdediinvesesans Tunislausslavsdsyuuiniovns
AudnuvazveINsideudelnietieifloguagnsmiin nmssenuuulninladuesszuuindetiedofiansan
Rerfumealuladiniotieszerlnadniunsesnwuumsdeuseisnurieavisaaienisidouseiu
szuvdumesiin unAnlunisimuafieguasnslnaeaiisades 1wy DHCP NAT Inslvasadmiuns
yidunsdniuedetneuuiiugiuled 1wy BGP OSPF IGRP uay RIPv2 iusu n1sidenselassinedugs
VLANs MPLS VPNs N15WaIUINagnsansuniulasnieseuy nagnsn1sann1sssuunioung n1s
vualvinladuazgunsal madae naaeu vlivngauiian wagnmsilenansnisoenuuuiedote
Identify organization’s needs, ¢oals 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 svuvdeansliaedmsuszuuleled
WIRELESS COMMUNICATION SYSTEMS FOR loT 3 (3-0-6)
WwndeAuneY : 01236258 ﬁugmmaﬁama
PREREQUISITE : 01236258 PRINCIPLES OF COMMUNICATIONS
wugtAsatuanasuainud aunusdmdnliiiuaznisunsnszaneaiu Yeadygialfaeuas
syuumMsdsdyauliany nMstmaenig ﬁugmﬁmﬁumaqm%ma%mmw’aaﬂ‘mﬂmmﬁ Tolowf
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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), WiIMAX (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  NTIATINTBYA 3 (3-0-6)
DATA ANALYTICS
FvsRuneu : Ll
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 nMsNaLeUNARTUULIY 3 (3-0-6)
WEB APPLICATION DEVELOPMENT
F109AUNU 1 01006012 NMsTsuUlUTLNTUADLRIADS
PREREQUISITE : 01006012 COMPUTER PROGRAMMING
wuzdfgrfudumeluladwidenientu msussnanadndiduwea nsUszanassaen

wialuladfinAauasang 9 (CORBA, IOP), RMI, RPC unndlaluiiuay ssulvladdmsutivuoundindu
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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 iASevnemsdeasinsdmiindouilganii
NEXT GENERATION MOBILE COMMUNICATION 3 (3-0-6)
Jendafuniow : 01236258 fiugrunisioans
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 loT technologies.

01236339 N15USLUIANARAMNALALLEN 3 (3-0-6)
CLOUD AND EDGE COMPUTING
FyrTeRunau ; huf

PREREQUISITE: NONE
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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
LwIAnvesszUURIUteya andnenssuvessruugudeys wuuTIaeeleyaTeduLLIAIILAR
wuudaesteyaidnssng wazuuusiaesdeyaidsnmenim insesionsaiauuuiiassieyaidsdusius
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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; JSON data format and

storage; such as, SQLite and Mongo database,

nguIBNFINANITEV 9 nuenA
1. nguszuulalefiuazansaumasmsumalulagigegn
01236400  NMsvENLUUMaEALNgUNTalssulele? 3(2-2-5)
loT DEVICE DESIGN AND DEVELOPMENT
Jyifaduniou : 01236255 fugussuulelef

PREREQUISITE : 01236255 INTRODUCTION TO INTERNET OF THINGS



IntinaueninnssenuuugUnsalleleft Hugmumsranmensfif wasmeluledisosfasiansd
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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 assemble. principles of creative thinking and
methods, design process, Logo design, User oriented design, intellectual property, patent, copyrights, reversed

engineering.

01236442 m3oeniuuszuUlole? LLﬁSﬁSUUﬁmaﬁﬂaﬁ\‘i@f’J%uq N 3(2-2-5)
ADVANCED loT AND EMBEDDED SYSTEM DESIGN
AUsRUneU : 01236256 lulpsAaulnsalassiazszuvauaInailam
PREREQUISITE : 01236256 MICROCONTROLLER AND EMBEDDED SYSTEMS
l ugTusruvaNDINal 9 uArTEUIA1AT S ot nenssumu a8 UsaIaNaauaInal 1
seuuufuRmauuuE Ealnl Mssenuuus AT NeNTAWIS BonwT war MslusunsauwdU Maussyndles
NusTuvANINaE sd T UTTIUS IR e el psilelumaWannvenduni il esuf UR msdwisumsvun
ABINYAE DONLUY BUSUIINU WaEnAFaUas WAL LAZIYUU NMSERNLUU FPGA TIENMIVIAEDU LaznIs
ienanseile
Introduction to Embedded and Real-time Systems; Embedded Processor Architecture; RTOS: Real
time Operating Systems Pre-emptive and Non-preemptive Scheduling; Hardware Software Co-desien 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  NSREUAEN 3(3-0-6)

DEEP LEARNING

a v ! a

AUsdunou : il

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

01236403  MIUTHANAHAPBUAY 3(3-0-6)

QUANTUM COMPUTING

FdsAuneu : laidl

PREREQUISITE: NONE

flugumsUssnanaansaueeeuiy  ugunarmansemeuiy  delmdlatimsuszinena
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Fundamentals of quantum information processing, Basic principles of quantum mechanics (just
enough to understand quantum information processing) Quantum gates and circuits Classical computation
versus guantum computation Quantum algorithms: factoring and discrete logarithm; fast search; simulation

Classical and quantum information theory, quantum cryptography, teleportation.

01236404 Boswmassynaszuulelefiuazansaume 3 (3-0-6)

SELECTED TOPIC IN IOT SYSTEM AND INFORMATION ENGINEERING

AdsAuneu ; bl

PREREQUISITE: NONE
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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  szuueuaadelvdmsuleled
MODERN CONTROL SYSTEM FOR IOT 3 (3-0-6)

FudsPunau ; bl



PREREQUISITE: NONE

fugrumaluladssuumuay nsileundu fladdudelou dmsumsuidsnleled wagnnsadn
wuudnaesszuulaled ﬁugmazwﬂaﬂ’amumuqu U Ethernet/IP, ControlNet, LonWorks Lag
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uiuszuuleled

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 loT.

2. nfumalulagiszuudanes
01236406  L53MUBIRILLHAYQRE NG IUSPLLATR 3 (3-0-6)

SMART FACTORY AND INDUSTRIAL AUTOMATION

FwdeRunien : 01236263 seuulelofilugeamingsy

PREREQUISITE : 01236263 INDUSTRIAL INTERNET OF THINGS

g umnaeldalssnudadie: Augunsfemsdeydlugnamnga ua 1SO/0S! weiia
miﬁaaﬁmﬁm%aﬂauazm‘uvjm ﬁ/ugﬂumiﬂizmawaé'miuﬂa MIANBIATINTINTIAINTIN VSN VIUeaes 091e
SlusTRvnageanmngs 1Wu CIP, CC-Link, Profibus, HART uae Foundation Fieldbus welulagimsdeanslianeilu
QRAMNTINSIIR WU WirelessHART waz ISA100.11A aoudiudnniaensiedmsuamamnssunansauazin
e Isanuenluarenrssnlul® walulagasamingsy 4.0 matssendldnussudlelefidmiulssnudanses

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 ISA100.1 1a; security concepts for discrete and process industries. factory automation,

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

01236407  NS9RNLLUUDIPSHAYEI BB IR5 8y 3 (3-0-6)



SMART CITY AND SMART BUILDING DESIGN

Jndaduieu : 01236255 Hugmszuuleled

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  vh3udensew 3(3-06)

SMART FARMING

Judafuriew : 01236255 ugszuulelef

PREREQUISITE : 01236255 INTRODUCTION TO INTERNET OF THINGS

amsveawAlulagvhiudanses awrUseneuvemhiuginsey mIsenwuuvhsudanses aunsal
uersruumsdeansleleflurhiudadier wellatlsadou mwviwhiilunds ssuumsatvayunsinautaly
spuuhiudanios milssendldnussuuniudaniey densdlinuildnusiwesruunhiudanioy

Overview of smart farm technology; components of smart farm; smart farm design; loT 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  wirlulagszuuamen 3(3-06)
SCADA TECHNOLOGY
vsAuneu ; Tl
PREREQUISITE: NONE
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Introduction of SCADA (Supervisory Control and Data Acquisition) Terminology; SCADA architecture
and concepts; SCADA Communication; Programnmable 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 systems.

01236410  FYUUIUADIRILY 3 (3-0-6)

INTELLIGENCE TRANSPORTATION SYSTEM

UsAuneu : 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; TS 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 [TS.

3. nguwAlulaB sTuuMsAesnsuasiAs 0Y e

01236411  AnenmsnTasuavmAlulag udenau 3 (3-0-6)
CRYPTOGRAPHY AND BLOCKCHAIN TECHNOLOGIES
dsAuneU ; bl
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 UftRMsiiTenmayszuuiesonne 3(2-2-5)

PROFESSIONAL PRACTICAL NETWORKING

Artaduniou : 01236334 MssenuuukazUiRnadeulsssyuulaswaie

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 asseduwesiSaneluszuulelod 3(3-0-6)

loT WIRELESS SENSOR NETWORK

Idaduneu : 01236335 sruudemnslanedmiuszuuleled

PREREQUISITE: 01236335 WIRELESS COMMUNICATION SYSTEMS FOR IOT
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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  msAeansieuasTinuaaiu 3(3-0-6)

VISIBLE LIGHT COMMUNICATION

UsAuneU ; bl

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

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

01236415  nmsnwmmUaenielusz Ul TauVIALEAT U 3(3-0-6)

INFORMATION AND NETWORK SECURITY

FvtaAuneu : Ll

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  WiRlulaggunsainnm 3 (3-0-6)

WEARABLE TECHNOLOGIES

Fr0sAuneu : laidl

PREREQUISITE: NONE
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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%I@Qﬁ@ﬁii%’Ni%UUmiﬁE)ﬂ’li%ugx‘i 3(3-0-6)

SELECTED TOPIC IN ADVANCE COMMUNICATION SYSTEM

UsAuneu : Laidl

PREREQUISITE: NONE
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A study of selected topics in communication system, networks and protocols, modern
telecommunication, next generation commmunication, or case studies or topics. Topics are subject to change

each semester.

4. AUl EINGINTT STUUTUEIWNITIN NSUNNE Lazviueus
01236418 izuumzﬁaé’ngmuazmﬁu%mimmmalWﬁaaé’u 3(3-06)
INTRODUCTION TO RAILWAY SIGNALING AND OPERATION CONTROL
dsAuneu : ladl
PREREQUISITE: NONE
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Introduction to railway system and railway signaling, communication in railway system; safety and
reliability in signaling system, modem 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 FennTauszuusaivarsags 3(3-0-6)

HIGH-SPEED RAILWAY SYSTEM ENGINEERING

UsAuneu : Laidl

PREREQUISITE: NONE
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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; high-speed train circulation and utilization; study cases of

high-speed railway system.

01236020  Armnsanjusuiiosiu 3(3-0-6)
INTRODUCTION TO ROBOTICS ENGINEERING
Fdaduneu : Tl
PREREQUISITE: NONE
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An ovenview 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  MIUSTHIHANWINSMTLINNEY 3(3-06)

MEDICAL IMAGE PROCESSING

dsAuneu : il

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 seuulelefidmsunsUseend gL 3(3-0-6)

IOT FOR BIOMEDICAL APPLICATIONS

sAuneu : ladl

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 IoT; IoT 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; IoT related standardization.



01236423  IHULOSINITAMN 3(3-0-6)
BIOSENSOR
Fr0sAuneu : laidl
PREREQUISITE: NONE
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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 ﬁugﬂuizwmiaumﬁé’m’%’umi@LLanﬁumw 3(3-0-6)

PRINCIPLE OF HEALTHCARE INFORMATION TECHNOLOGY

FvsAuneu : laidl

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  szuulelefiwesduwesdmiumeluladivenemansnisin 3(3-0-6)

loT AND SENSOR SYSTEM FOR SPORT SCIENCE

Fdaduneu : Tl

PREREQUISITE: NONE
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The course concermns 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 dedision support, treatment after injury in sports, data analytics in sport science.

01236426  MINARUAZOONUUVLEUAULIAAN 3(2-2-5)

MICRO ROBOT DESIGN AND DEVELOPMENT

Fwndsdunau : Ll

PREREQUISITE: NONE
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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. NguAIneIMsteya uazvendwITUszynd
01236427  amUnenssudeyavinelvgy 3(3-06)

BIG DATA ARCHITECTURE

r0sAuneU ; Ll

PREREQUISITE: NONE

MaNN13VeINTsUSEINaNatayaruIalnajAdamesvetaIny YARN ssuulvduuunszatevesen

@ULL&JU?@JﬁmiUizmawaLLUULL‘UMmiUizmaNaiuwiiaEJmmﬁ”lmi‘LJizmamaLwUnmﬁuméﬁamﬂa
wazmsthdayaiiidiegransuseendly

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 ﬂ'ml,ammal,l,azﬂfn,auaﬁé’fazga 3 (3-0-6)



DATA VISUALIZATION AND PRESENTATION

UsAuneU ; bl

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 Lﬁ/iﬁaﬁ%'auuauasmﬁ ATIERUNTUIA 3(3-0-6)

DATA MINING AND TIME SERIES ANALYSIS

UsAuneu : Laidl

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 MR weUNGRTuUL I UKal UATIES 3(2-2-5)
ADVANCED MOBILE AND WEB DEVELOPMENT
Fdaduneu : Tl

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  MsvAdeULaEUsEIUAMNIMRENAIS 3(3-0-6)

SOFTWARE QUALITY AND TESTING

FvsAuneu : laidl

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 MseonLuUUBUWesNaLazUsYauN el LT 3(3-0-6)
USER EXPERIENCE AND INTERFACE DESIGN
daAuneau : 01236262 N130RNLUULTIUHFUNUS
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 WNARTZUUAAMALAEMIALIUMIAALN 3(3-0-6)

CLOUD AND DEVOPS CONCEPTS

FsAuneu : ladl

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 confisuration, git branching, ¢it branching management, docker

container, docker files.

01236434 MINRLINY NS Lazsailvdu 3(3-0-6)

GAME, GRAPHICS AND ANIMATION DEVELOPMENT

UsAUneu : Laidl

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; game development process.



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

for basic game and animation.

01236435  wiAlulad nniailouass 3 (3-0-6)

AUGMENT AND VIRTUAL REALITY

F0sAuneu : laidl

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 ZosnassyanswaLgaiLs 3 (3-06)
SELECTED TOPIC IN SOFTWARE DEVELOPMENT
r0sAuneU ; Ll
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 UayayseRugdmiudiegsna 3(3-06)
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  Msufduiussevinuyeduaznouiines 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
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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  MTIATIZVLAYODNLUUIZUU 3(3-06)

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.
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DIGITAL BUSINESS ANALYSIS
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PREREQUISITE: NONE
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Introduction to digital business analysis and decision making; gathering 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 programnming
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M PROJECT MANAGEMENT
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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.
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DATA CENTER MANAGEMENT
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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, high-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.
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START UP ENGINEERING
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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 Mediums-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.
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DIGITAL FORENSIC
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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.
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INDUSTRIAL TRANSDUCERS

Fdaduneu : Tudl

PREREQUISITE : NONE

AnwiAeaiugunsalansisfhuuuiiveeing q gunsainsndugamad gunsalnsiaduuas
MsnsIdungAnssunsmiianal msdsegndldiniameslugraimnisy Mnsaduuvumieniuay
wuudseq Anwiieudlafeatunsssgndlimnsadulugululasinm FBnadenuazivundh
nydueggnaes tielildlunismunuliognasuiu fussdnsam uazunaaniianaialunsg
MIUAITREAANG 9 T3UULATIYIEURIINTIITUIUIUAIVANNITHERN UNUINVBIAINTITU uae
walulagnsmuaslumsuszgndsatumealulad aoufiunes meluladdugeowianmaduuazns
Uszgnaldluaunisuds wagnisdenlinsuafugesiivungandmiunudng 9 lugeamnssy

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.
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ADVANCED VIRTUAL INSTRUMENTATION
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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.
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NON DESTRUCTIVE MEASUREMENT AND TESTING
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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.
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METROLOGY
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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
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AUTOMATED VISUAL INSPECTION SYSTEM
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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, RS232 interfacing

and mini project.
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MANUFACTURING AND TEST OF ELECTRONICS AND OPTICAL DEVICES
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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.
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MATERIALS CHARACTERIZATION FOR INDUSTRY
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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)
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ENGINEERING MATERIALS
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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
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MAGNETIC MATERIALS AND TECHNOLOGY
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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
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QUALITY ENGINEERING
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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.
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LASERS THEORY DESIGN AND ENGINEERING
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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.
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OPTICAL COMMUNICATION SYSTEMS AND DEVICES
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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.
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SPECIAL TOPIC IN INDUSTRIAL PHYSICS
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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
Avisdunau: il
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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.
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loT AND INFORMATION CAPSTONE PROJECT 2
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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.
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COOPERATIVE EDUCATION
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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.
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STUDY ABROAD
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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.



