ANB5UIYS183%1

eIvMlusiaivrvesnangns

03610111

03610121

a

Ualanimnssundviauadidnnsetindsvaios 3(3-0-6)
(Digital and Smart Electronics Engineering Exploration)
myianmeluladvedan maSeuiveanios lasstneuszamien
N5SEULAEN MIvivileadaya NMIUTIIARANIYITITUIIR ViAuAanS
AoufinLAes szUURLT oav1y stuuAIuAuSRlwlA n15id eus ey
Lulaspeuiinmes nsuszgndmalulag Jggiussavglunudiuiainssy
Avauazdiannseindoeades
World technology development. Machine learning. Neural
network. Deep learning. Data mining. Natural language processing.
Computer vision. Expert systems. Automation systems. Microcomputer
interfaces. Artificial intelligent applications in digital and smart

electronics engineering.

nmsiasgmsinindwiusyuudiannsetind 3(3-0-6)
(Electric Circuit Analysis for Electronic Systems)

a t:ldy L3 6

um:uLLawqwgwug’lu%ﬂNﬁ]ﬂWﬁﬂ nnuaslony nuavATyeN
N15IATIENLUABLLLY N1 BN1519EU Nqufvesmidulasuasiu ool
wouduaznsuseynd gunsalazaundanu 1asdusunlauasas doyayin
sUlwdd wnunmilaes Aanudasadenialuii dydnualuasuaudalniii
é’l’ v [3 a (] v a L3 a a s
WUBIAU miﬂizqﬂmmqwgumﬁﬁ]{mﬁﬂmmmmemzu‘uamﬂmaum
wugu

Definitions and basic theories of electric circuits. Ohm's law.
Kirchhoff's law. Superposition theorem. Nodal and mesh analysis.
Thevenin’s and Norton's theorems. Op-Amp and applications. Energy
storage elements. First and second order circuits. Sinusoidal signal.
Phasor diagram. Electrical safety. Basic electrical symbols and diagrams.

Applications of electric circuit theories for basic electronic systems.
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03610122

03610211

03610221

igwmi?iamimqmaLLazl%fmaﬁugm 3(3-0-6)

(Introduction to Wired and Wireless Communication Systems)
AINTINVBINTTA0ANIAIVA nalan1Tidnsia ﬁugmmiﬁlami

wagans anndenssunaznisrodeniioady definrsanvesszansam

v o

awnesudmiumaluladnisidfdmaienie NSUNSNIENLATING N30

a aa o

LAREYINANG msﬂ%’uama WAAANNRAINANE mmgmwaqm%iuq
nsdeanstinunnuiien waluladlvhewarluund nsdearsieliiueios
U#in

Overview of digital communications. Coding techniques. Cellular
communication fundamentals. GSM architecture and interfaces.
Spectral efficiency considerations for multiple access technologies.
Radio wave propagation. Digital modulation. Equalization. Diversity
techniques.  Higher  generation cellular standards.  Satellite
communication.  Wi-Fi and Wi-MAX technologies. Optical fiber
communication.

Y]

EunAmINIsuRINaLardlannIalindsansey 2(1-3-4)

(Digital and Smart Electronics Engineering Path)
nsUssgndaimnssuiavaunsdidnnselindsaaiesiosiu ns

Uszgnalusundanudaaiey Bidnnsedinddaaiozdmiunstuindeusie

i Bdnvselinduasszuudnlul uagiemnssudoya nsdifinw
Introduction to digital and smart electronics engineering

applications. Applications in smart energy, smart electronic for electric

drive, electronic and automation, and data engineering. Case studies.

Anuhazidulszynddmsussuudnsey 3(3-0-6)
(Applied Probability for Smart Systems)
a ! I LY a & £ ¢ al [ a
ngufAnusdulussuudansesidoswiu wnnisainlidudasy
@ a 1 [ PP Y 1 ' =~ [ P
waziludase anuzsduuuiiteuly fMuwlsduuuusiailinauazlisiaiiio

[

Hendumuiandu fsdduanuiazidusiu nszuiunsdu nsiaszi

fyadn nsnovaNeIveTEUULLdudody gy MuTsunaudadun

winzaufian nsUssgnanudiazduiuszuudinies
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03610222

03610223

Introduction to probability theory in smart systems. Dependent
and independent events. Conditional probability. Continuous and
discrete random variables. Probability functions. Joint probability
functions. Random process. Analysis of random signals. Response of
linear system to random signals. Optimal linear estimator. Applied

probability with smart systems.

nsUszendmaluladialondss 3(3-0-6)
(Reality Technology Applications)
nannskaziArveunaluladialiousss malulaganuasuaiou
waluladifuanuduade maluladanuduasway waluladauduass
818 peAUTENEURLg L WdpslefiAsidos meluladiiAedos imalulad
msenwaudd lelawnsy nsuszgndmaluladmnuduaswinuiamnssy
AIviaLazdiannseindsansey
Principle and concept of reality technologies. Virtual reality.
Augmented reality. Mixed reality. Extended reality. Basic elements.
Related tools. Related technologies. 3D projection. Hologram. Reality
technology applications in digital and smart electronics engineering.
nsUdRNunIsImnssuRdviauazdidnnsedngd 1(0-3-2)
BRDEIEA
(Digital and Smart Electronics Engineering Practice 1)
nsldiedaailofiugu nguedleiu inestenliiuazmsussand nqu
Ui N153AT1e99stiin aedninm n1seenuwuuaedngednmnsy
WaU-aey 19351U Mslusunsugunsalasdn 193390 N1591809015VINY
V891TADINTIIANY UALLTIE AU
Basic instrument usage. Ohm’s law, Kirchhoff’s law and
applications. Electric circuit theory. Electric circuit analysis. Logic gates.
Combinational logic design. Flip-flops. Counter. Logic device
programming. Multiplication circuit. Combinational and sequential logic

circuit simulations.
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03610224

03610225

03610226

svuvlguasmenmidesdy 3(3-0-6)
(Introduction to Cyber-Physical Systems)
wuAnvesEUUlgluaIN18nIN BeAUsENaULazanIUnYNIIUTBS
szutlmuodmeniw malulaBvedumesiinvesassnds tmsgunazam
Uaensts szuudfiinig waluladieietneuasinslaneaiiiendos ia3esile
Tunsiaun nMsauukenndiadu wesfaind eudi n13deansiu
Tasstheuuunguel tefednelfmeonuuidsin waluladlassinesivy
Concepts of cyber-physical  system. Component and
architecture of cyber-physical system. Internet of Things technology.
Standard and security. Operating system. Related network technology
and protocols. Developing tools. Web application development. Mobile

terminal. Cloud computing communication. Low power wireless

network. Sensor network technology.

MTIATITIALALDBNLUUNATOaNVSOTNG 3(3-0-6)
(Analysis and Design of Electronic Circuits)
arwdidasiuvesgunsniansfsin lalen nsudawmes eauueud
N1500NLUUNATIILINTZUE NITODNLUUNATINBITZAULTIAUAIAMLUULT
WU N1999NLUUINTNTDIF QYyraduuuniadviiazuanyiv n150antuy
NITVYY ﬁug’mmuwa%uazﬁaLLUaaﬁ@mﬂm nsulasdayaueugaon/
2RNG msaaﬂLLUULLNuN%%u‘ﬁugm
Basic knowledge of semiconductor devices. Diodes. Transistors.
Op-amps. Rectifier circuit design. Linear voltage regulator design. Passive
and active filter design. Amplifier circuit design. Basic sensors and

transducers. Analog/digital signal conversion. Basic PCB design.

nsUfURMUMImnssuRIviaLasdianvsedng I 1(0-3-2)
daase |l
(Digital and Smart Electronics Engineering Practice II)
1ATLTHINTEUA 1ATINITLAULTIAULTILAY 29959818 1AINTDY

o = = ¢ o o 1y} d'
iyJﬁqJ]']ﬂJLLUUW']a‘UWLLa%LL@ﬂV]W L“UULG&I@%LLasmLLUmmy,QJﬂm A1IVULAA DU
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03610311

gUBUALNT NVAARUUSEAVE A INLUMAES N5 IaDYaswaNenTinduaz
WENUAL TEUUANIAT Warn1silounessuUBuesSIinasTHaS

Rectifier circuits. Linear voltage regulator circuits. Amplifier
circuits. Passive and active filter circuits. Sensors and transducers. EV
drives. Battery performance testing. PV and wind energy simulations.

SCADA systems. loT interfaces.

Imnsauinauiiugiu 3(3-0-6)
(Fundamentals of Instrumentation Engineering)

%amsmi’mmﬁg{aqﬁu NUILUATUINTFIUVDINITIA ATARULTIEUY
Uszinnuazadnuaizianzueuaieletn niudaees ileiduaielou
LLUU"\T']@@QSUENiSUUIUIWLNNL?ﬁ’]LLﬁ%I@L@JUF‘I’J’IZJaI LUUIIADINAIALAZNS
ADUAUBINATAVBITEUU N1TAIUANLULINTALAZIITUA N1TAIUANILUY
dounduuazaily sUnvuMIAUALLUUTaUNdU ufAa [euluuagis
YBININAFBUVBRATEIAINVBITEUU N1sUssynddayausehvglussuy
ATUAN

Introduction to instrumentation engineering. Units and standard
of measurement. Calibration. Instrument classification and
characteristics. Transducers. Transfer function. System models on time
domain and frequency domain. Dynamic models and dynamic
responses of systems. Open-loop and closed-loop control. Feedback
control and sensitivity. Types of feedback control. Concepts, conditions,
and testing methods of system stability. Applications of artificial

intelligence in control systems.

91ASOIRIYY 3(3-0-6)
(Smart Building)

waAaiugiuTeeIAnTsaaiey n1sUszgndszuudumasiiaves
assnadueimsdaaior sruuviiAuTou SYUUTEUERINA WarTEUUUTY
91NA FTUUATUANLAIATIN STUUAIUANNISIINAL S¥UUNITIANITNEY

ANNSUDIANSDIRFE
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03610312

03610331

Basic concept of smart building. Internet of Things applications
in smart buildings. Heating, ventilation and air conditioning systems.
Lighting control system. Energy management system. Access control

system. Energy management system for smart buildings.

Amnssudoyaloiy 3(3-0-6)
(Introduction to Data Engineering)

nsduAY N1sUsTIaRaLaznIsImiudeya nsdnnisuiludeya
ANNISHaENSIANISE Loy Leuiiflasauduius Msuuussingiu
%aﬂsﬁayja NTRUNULTIADA NITANNBY NITUUIUTELAN AITUUINAY AT
uanadeyafen M synsuan esesuuzth Yeyavunelvg) nsdlinw

Data retrieval, processing, and storage. File management.
Principles and management of database. Entities and relations. Data
normalization. Statistical inference. Regression. Classification. Clustering.
Data visualization. Time series. Recommmendation engines. Big data. Case

studies.

wialulagndudityidansey 3(3-0-6)
(Smart Green Energy Technology)

AMTIALUlAE NS I UAL T miL‘LJ?{sJugiJLLmeif{Tmmiwé’Nm
A8AdYa 09AUTENOU MANNITOBNLUULALNITUTZNAInAlulaE
JyaUseivg nIsuiunsieseiveayarunlg Bumesiinvesassna
lasanelnilndaaies nisussendinalulagudenau ssuuiniungsany
syuulstliaiiou amudasndunislaiues

Overview of green energy technology. Digital energy
management transformation. Components, operation and design
principles of artificial intelligence. Big data analytics. Internet of things.
Smart grid. Applications of blockchain technology. Energy storage

systems. Virtual power plants. Cyber security.
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03610333

Iassglnidenses 3(3-0-6)
(Smart Grid)

amsavastasanglilin Tasaneliig afuuasinseaneli
Faasez anUnonssureslasegliidaases waluladnisdeans

a

wialuladunamasnunazduiundsy nsiandanuiuudaaies gunsel
SoluTR wireTaulawed wdewwUsiunanaioswdsnniiu feidunisinan
voslaselningaaiuy damvunveslasenulingaaiue Aume
Guadmil,ﬂ?{susiwuaﬂmasziwslw%ﬁ’ﬁm%z wuldumalulaglasedng i
fan3uy N1sinadlassielnindensesaslusunsuneniaines

Smart grid overview. Conventional grid and smart grid. Smart grid
architecture. Communication technology. Energy resources and storage.
Smart energy measurement. Automation equipment. Phasor
measurement unit. Converter and inverter. Smart grid functions. Smart

grid standard. Smart erid challenge. Smart ¢rid technology trend. Smart

grid simulation using computer program.

N15UsEynAlUTLNTUABNIILABSAIMSUSTUUNAIY  3(3-0-6)
i
(Applied Computer Program for Electric Energy Systems)
nsldelusunsuneufinmedidedu fugrunssiaes nmsduom
flugiu Taseaseensisd Maddunaglug nsdeulusunsy nsmansadl n1s
LAFUNSERYNUS N159180958uvdsdaaliinnssuaaduwuvdaney
nspevaueduluan MsmAnnIzigaveaumamasau szuulsslin
iailou
Introduction to computer program. Simulation principles. Basic
calculation. Structure array. Function and file. Programming. Plotting.
Differential equation solving. Flexible AC transmission system
simulation. Demand response. Energy system optimization. Virtual

power plant.
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03610341

03610399

03610411

[ v «

SLlANNIINNAMAMATNISTULARDUNBLIDS 3(3-0-6)
(Power Electronics and Motor Drives)

v

AaanvuzvesgUnsaldidnnsalindings Aadnvuzesdswlinan
3eautasiumdsindnszuaaduidunseuanss w3 eauvasiumdslng
nszuansadunszuanss indosudasiuidslninnssuaaduidunseuaady
w3 santasiumddnfiinszuansaiunszuaadu sinveuowes svuu
Fuimdouvowmas

Characteristics of power electronics devices. Characteristics of
magnetic material. Alternating current (AC) to direct current (DC)
converter. DC to DC converter. AC to AC converter. DC to AC converter.
Motor types. Motor drive systems.
lassArmnssuRITaLagdannsetinddaasey | 1(0-3-2)
(Digital and Smart Electronics Engineering Project 1)

1T WAL AAINTTURIVALaYBIANNTatNddAaS Uy
Research and development project in digital and smart

electronics engineering.

szuuBlannsednddmiuinunsoanses 3(3-0-6)
(Electronic Systems for Smart Agriculture)

snwazlanizvesvsuadylul mealulagWisudasey malulad
Gulwes ruransiadesing Teyavuielug szuuAnau nisliuasading
LATNF1UNAUNUEIMTUNITUSIRT UL N1T8DNLULLATNITAIUANNITY
P9038% NIUANEI

Modern farm characteristics. Smart farm technology. Sensor
technology, machine vision, big data, monitoring system, illumination,
and renewable energy for smart farm. Design and control of smart farm.

Case studies.
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03610431

lassgusramineLaznsseuiddndmiv 3(3-0-6)

FnssuAIaLasdidnnselinddaaies

(Artificial Neural Network and Deep Learning for

Digital and Smart Electronics Engineering)
wuAefiugilaseisdszamifeunasnaousidadn mdiesei

waznsAwIavedlasteUseamiien aandeenssulassiedssanniiey

Tassthsuuumeubigduuasuuuiieodisud fiugiunisdouidadnuuulin

JapuLazLUULAS LTS MtauilUusLn sy Iz Uil uguYeeTEUY

lassngUszamiiien/maseusidedn mavssendnnseusidednlunim

[y

ANMINZEL MITIMUNUTELANFUNIN LAZANIATIATUING

Basic concepts of neural network and deep learning. Analysis
and computation of neural networks. Neural network architectures.
Convolutional and recurrent networks. Basic unsupervised and
reinforcement deep learning. Neural network/deep learning based

application development. Deep learning applications in optimization,

image classification, and object recognition.

szuUMsIANIsNasuliidansuy 3(3-0-6)
(Smart Electric Energy Management Systems)

AMWIIUTLUUNITIANITNANIUD AT ILLATNAIIUNALNY N1T
Usvendniieiawlaiwes nsnavauasiulvan aanmmasliiiuasuig
nansui b wasunaunululaseinglnidasey svuuiniiungeau
A usundsnunauny nsiasizianudululdvesnisiudolaindny
seuulni Anudasadsuulanlalues N139188958UUNITIANITNE Y
930388 N1SIANISNAINUFMS UL D095 8y s1usud nid1usulil o
BRDRIIE:

Overviews of smart energy management system. Phasor
measurement unit applications. Demand response. Power quality
problems and solutions. Renewable energy in smart grid. Energy storage
for renewable energy. Feasibility analysis of net metering in electrical
systems. Cyber security. Smart energy management system simulations.

Energy management for smart city. Electric vehicles for smart city.
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03610432

03610441

MamAmsNgRgndnsuUsTUUndsslih 3(3-0-6)
(Electric Energy System Optimizations)

o w 1

MdrAnnLTeIMIMANTIEAgA NIMAMLINETiaaTeasE UL
n¥srudosiu dymanudiniudsenitguasiargunureandsnu n1s
yAnmNzanfiivateTngUszasd nsnevaussnulvan nsmAmLNg
fignvosuvamdanuluniaiiegeids 1AgsAa wazAIAAAMNTTL A1
Aunganvedlssdnsuuuing mamaAnmngaigaveswdsaumauiou
iwsesilelunssiassuaymanmnzian

Definition of optimization. Introduction to optimization of energy
systems. Problems related to balancing energy supply and demand.
Multiple objectives optimization. Demand response. Optimization of
residential, commercial and industrial energy resources. Optimization of

different types of plant. Optimization of renewable. Modelling and

optimization tools.

syuvannllonysyyoaniey 3(3-0-6)
(Smart Charging Station Systems)

AMNIINTEUUT IR Bed M usEUUTUA S inaluladnisd eans
Sumnesidnvosassnds Aa5u3 sruutiemieaudusiaier ssuuinig
Solusid Tassadrefiugiunesanildnuszq udnmevhauresanidnusey
dmSutnusaransIsuEINsIILYRIEnlnUseq nsideniuiifnseanni
é’ﬂﬂizﬁ;@&hﬂmmzﬁqm N1TIATILYNANTENUTRIANHEAUTEY NMsnAday
anfldauseq Mandunsinnuanidnuszy MsuInsdanisndenunag
wdlduwmelulagantdnysey

Smart  system overviews for transportation = system.
Communication technology. Internet of things. Sensors. Smart driver
assistance  system. Autonomous navigation. Charging station
infrastructure. Domestic and public charging station principles. Charging
station standard. Optimal localization for charging station. Effect analysis
of charging stations. Charging station test. Operating function of charging

station. Energy management and charging station technology trend.
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03610496

03610497

03610498

03610499

Feaameyaimnssunaauasdidnnseinddaniey  3(3-0-6)
(Selected Topics in Digital and Smart Electronics Engineering)
3ananiemadmnssufdivauardidnnseindsanserlusedu
Uayey1eis wdeiseavdeuldluusazaiansiing
Selected topics in digital and smart electronics engineering at
the bachelor’s degree level. Topics are subject to change each

semester.

AU 1
(Seminar)

ANTUNEUD karaAUT199I9 07 U1aUlaN19IAINTTUA IV ALAY
a a a 6 o a (9] a a
E]Lﬁﬂ%iauﬂﬂaf\]aiﬁlﬂuizﬂuﬂimmﬂ(ﬂi

Presentation and discussion on current interesting topics in

digital and smart electronics engineering at the bachelor’s degree level.

Ugyiiieiy 1-3
(Special Problems)
NSAN¥IAUA3IMISIAINTTURIakasBLdnnselinddans oy sesu
Usguans waziSeussadeumdusienuy
Study and research in the digital and smart electronics

engineering at the bachelor’s degree level and compiled into written

reports.

1ASIIMNSSUAIaLaBlaNNIeNndsRs oY Il 2(0-6-4)
(Digital and Smart Electronics Engineering Project II)
Afideasoumnnou: 03610399
MlAsenuITelariauIaImnssuRITakasdiannselindsaasey
soifiesnnivilassnudmnssuidvauasdidnnsedndsanses |
Continuing the same research and development project in

digital and smart electronics engineering as in digital and smart

electronics engineering project I.
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seIvmdusiauanvangns

01417167

01420111

01420113

03600490

ANAANEANSIAINTTY | 3(3-0-6)
(Engineering Mathematics 1)

(3

dlauazanusatiioaeasleidusyiusuazn1susvendandoynus

9
[

USnuswazn1sUszyndssuuinadeatisnuslinssuuuatfuuasaynsunis
QUL TIndineEnS

Limits and continuity of functions, derivatives and applications,
differentials, integration and applications, polar coordinates, improper

integrals, sequences and series, mathematical induction.

andvialy | 3(3-0-6)
(General Physics 1)
namansnisiad e wuuasueinad unamanivedlnaguvna
AEns
Mechanics, harmonic motion, waves, fluid mechanics,

thermodynamics.

Ufusn1swa@nd | 1(0-3-2)

(Laboratory in Physics 1)

Afidesdeunnnew: 01420111 wiendeufunde 01420117 wiewdoudu
UfTRnsdwsuinREndly | vieTlAndiug |

Laboratory for General Physics | or Basic Physics I.

aAnnaANE 6
(Co-operative Education)
msufRnuludnvasninnuiansmilassuildfuseunne
AADAIUNITANVNTIBITULAZNITULEUD
On the job training as a temporary employee according to the

assigned project including report and presentation.
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03601214

03601232

ARnAERTIAINTIU NN 3(3-0-6)
(Electrical Engineering Mathematics)

WVSNG SruvENNITuaEN1TLUanTudY nwmosuazaly nalaay
amm%ué’uimai%’mw%ﬂsg nsidasanvUansilaznisilasnniu mamaaﬁvﬂu

AUNTUAIRY SruvaunIsiiseunusidudunazldidadu aunisigaeuius

a1y NMsUseyndaunsdeeyiusiulymmalamnssy nsussynddam

q q

=

NIANMNIENgANIIAIN U LT

Matrices. Systems of linear equations and linear transformation.
Vector and space. Solution of linear equations by matrices. Laplace
transforms and inverse transforms. Power series solutions. System of
linear and nonlinear differential equations. Ordinary differential
equations. Applications of differential equations for engineering

problems. Applications of optimization problems in electrical

engineering.

N1500NLUUNITAAIBLALATING 3(3-0-6)
(Digital Circuits and Logic Design)

TYUUIIUIULAL T A ﬁ%mﬁmwugﬁu NANNITNITODNLUUINT
A3INTIdanywazeInsInedadanydusagu niseenuuuasastagldais
Tu ndnnsniseenuuusasassnududdusaziasassnsiluadudisagy
NN50DAKUUINATATIN IR lTAAALNYTY N158NLUVI9RIATTNELTUAAU
wuuUsganunaiazlidsganunan Nﬁ]ii’ma%ﬁamzqa(}hm E;Uﬂiajmiiﬂz
wuuTUsunsulanisdewd eutulsaswausden n1suuz135l9lUsunsy
AoNfilmesietBoeNLUUINATAIA

Number systems and codes. Boolean algebra. Combinational
logic design principles and practices. Logic design by using Karnaugh
map. Sequential logic design principles and practices. Logic design by
using state machine. Synchronous and asynchronous sequential logic
design. Various families of digital integrated circuits. Programmable logic
devices. Interfacing with analogue circuits. Introduction to computer aid

design for digital logic design.
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03601332

03601364

03601479

lulasiwswasos 3(3-0-6)
(Microprocessors)
Adidesdeunntew: 03601232

wuzidlulasinsiwawes lassassveslulasingwawes nslvu
TUsunsuneaeuud wndansideuss mhennust msdeuseiuduaz
deoen nsUssyndldlulasinswawesluszuunisia nsussyndldlulas
Insiwaigosluseuusnluls

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

Applications of microprocessors in automation systems.

sruudnludAnsgnavngsy 3(3-0-6)
(Industrial Automation Systems)

LL‘L&%‘LT’]ﬂ?ﬁﬂ’)UﬂﬂJ%’]\‘iQﬁ]ﬁ’WMﬂiim GNP WQJ,QJ,’]Z‘IJLL’EJUSadEJﬂ anny
<

Y] U

Ay uAaINa AIsu

aa o

MuUsdayeIM MATUANLBUERBN FIAUANAITA NS

Cafle

=

AIVANEIAU AImIuAuRsINelUsLNTuld (iuead) nsleulusunsuiiuead
nsileudefiuead nsideudeseninuyuduaziaiesing nsUseyndldd
woadluszuUSn LA

Introduction to industrial control. Analog signal conditioning.
Digital signal conditioning. Sensors and transducers. Analog controllers.
Digital controllers. Sequence control. Programmable logic controllers
(PLC). PLC programming. PLC interfaces. Human-machine interface. PLC

applications in automation systems.

SLUUYUYUA LT 3(3-0-6)
(Electric Vehicle Systems)

sl lunsouds ssuuduindeuveseueudiniuaseueus
Inuuuleuse erugusladn erueudlniuuuleuse srusudlniuuu
Udn-8ulausa sawmasdnsugtueudliii seimasnszuanss sownes

A5 TavHARINEND17T Nawmasinilenud Lo sudaSanuwaud LUALAeS
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03603111

LAETEUUNSAUNEIL Aounedned Sunefimesuarnstuindouveines
wﬁ'aqﬂszf\;LLU@LG}@%W&JW”IW%

Transportation electrification. Electric and hybrid electric vehicle
drivetrain systems. Electric vehicles, hybrid electric vehicles, plug-in
hybrid vehicles. Motors for electric vehicles, DC motor, permanent-
magnet synchronous motor, induction motor, switched reluctance
motor, battery and energy storage systems. Converters, inverters and

motor drives. Electric vehicle battery chargers.

LSYPNANSIAINTIY 3(3-0-6)
(Engineering Economy)

MylATwRIaassgmansiitensindulamsdmnssuaeldam
WHuoY ANNMILLLOY WAZAILLAEITDIANTLNTTA YAANIUAUIAT NS
ARTIPVENTAMUUAYNTAN UAILLAL TIATIERIAUYL MIIATIENR
1A33N1301A5F HanTEnUvaIdulalazBtule

Economic analysis for engineering decisions under certainty,
uncertainty and risk situations. Time value of money. Investment
analysis and incremental investment analysis. Break-even analysis.

Government project analysis. Effects of inflation and income taxes.

nénnslusunssdosiu | 3(2-3-6)
(Programming Fundamentals 1)

nsdasruUiiuguresnonfiames nsunudeyauasyadddly
ABNTIILADS MWNTEAUEMAZNITUUR IINUFUTUSLAZRTINMARSYRINIW
sedfuge msthiduazdseandteddu Heuly n1adendn siiadoyadiy ands
n19vi197 vdedeyanan nsdiasziuazuidgmdelusunsy mamaaey
wazudledeiianatn msiannlusunsuiiedudumasiinsizsiteya

Basic computer organization. Data and program representation.
High-level languages and translation. Syntax and semantics of a high-
level language. Input and output. Functions. Condition. Recursion.

Sequence data types. Strings. Iteration. Composite data types. Problem
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03603112

03603435

analysis and solving. Testing and debugging. Developing programs to

search and analyze data.

wdnmsTusunsadosdu | 3(2-3-6)
(Programming Fundamentals I1)

AAALazEaULINgd N15lUSWNINLT TR N1SAdaULATLA by
Fofiamara nslusunsunuuuiadousnevnnisaluazdiudiasodlduuy
n917ind nsdnnisaainusnd vlawavsifonwuuiily msvhaundeuiy

Classes and objects. Object-oriented programming. Testing and

debugging. Event-driven programming and graphical user interfaces.

Exception handling. Generic types and methods. Concurrency.

NIANUIUUUNG L 3(3-0-6)
(Cloud Computing)
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Computing paradigms. Cloud computing fundamentals. Cloud
computing architecture and management. Cloud deployment and
service models. Technological drivers for cloud computing.
Virtualization. Programming models for cloud computing. Software
development in cloud systems. Cloud service providers. Security in

cloud computing.
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MeFeuiveeios 3(3-0-6)
(Machine Learning)
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Unsupervised  learning.  Supervised  learning.  Principal
components analysis. K-means clustering. Hierarchical clustering. Tree-
based methods. Support vector machines. Learning theory. Deep

learning. Machine learning applications.

NMSENULTNIU 1(0-3-2)
(Workshop Practice)
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Practice in work-piece measuring. Gas and arc welding. Metal

sheet works. Lathe works. Safety in workshop.

nadnsIviedkaznsUssgnAltlussuunludh 3(3-0-6)
(Machine Vision and Applications in Automation System)
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Fundamental of digital image. Intensity transformation and
spatial filtering. Color image processing. Edge and corner detection.
Feature extraction. Image segmentation. Using of computer vision
library. Image formation and camera model. Imaging with one camera.

Camera calibration. Stereo imaging. Object recognition and tracking.

Robot vision.
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sruulggUssinvgvomjusudinazieiosing 3(3-0-6)
(Artificial Intelligence for Robot and Machinery)
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Introduction to artificial intelligence for robot and machinery.
Mathematics for artificial intelligence. Knowledge representation and
logic. Fuzzy logic. Agent. Search strategies. Planning. Genetic algorithm.
Decision tree. Bayesian learning. Artificial neural networks.
Reinforcement learning. Applications of artificial intellicence for robot

and machinery.

seuuilesngansugluingnisviueus 3(3-0-6)
(Smart Embedded System in Robotics)
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Cyberphysical and embedded systems technologies for robots.
Concepts and architectures of embedded systems. Software
organization and architectures for embedded systems. Embedded
systems design flow. Time and clocks. Real world Input/Output (I0) and
subsystem integration. Wired/wireless network and smart sensor
systems in robots. Analysis tools, debugging tools and techniques. Real-

time operating systems. Fuzzy logic systems. Hardware/Software co-

design. Design for robustness and fault recovery in robotics.
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LUAWEIEMS U UL I 3(3-0-6)
(Batteries for Electric Vehicles)
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Basic principle of electrochemical. Types of vehicle batteries.
Battery parameters. Lithium-ion batteries. Battery pack and battery

management system for vehicles. Battery charging in electrical vehicles.
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