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2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)



895-050

895-051

895-052

895-053

895-054

895-055

895-056

895-057

895-058

895-059

895-060

895-061

895-062

895-063

895-070

Aalz Tudsnunydanusssy

Arts in Multicultural Society

Aol dmusssusINaNe

Contemporary Arts and Culture
m‘a‘ﬁm;ﬁmg%m%’nﬁﬁﬁ(fﬁ’ﬂmﬁﬁﬂumﬁﬁamﬂummﬁmqm
Creative Tourism
mIviufenFIanImn FamsiFoumsaeuiuaiudingy)
Volunteer tourism
m3iseudiumseafisuulszuda
Learning through Backpacking Trips
azqouauNIAn lan

World Heritage Journey

FavaAnEN

Songkhla Studies

AuaT Ineg

Thai Classical Music

Fanndaillne

Thai Music Art

AuUATAZ IUAN

Western Music
MInafnEIaziUNUINg

Physical Education and Recreation
Hauaziilsu

Fit and Firm

aanania iunadu

Active Lifestyle

g ldnmenld

Fat to Fit

gty lumsaniivgia

Wisdom of Living

GJﬂaauTﬂuﬂmzuwmmam%

375-101

375-102

1w a

fmniunzynd
Emergency Awareness

4
Wnyzmspnwiiowdu

Basic Emergency Skills

a v =3 % auv
!ﬂﬂﬁf’)ﬂiﬂﬂﬁﬁnﬂuﬂwuﬁiiuﬂﬂH1ﬂﬂfJ1m'3Wﬁﬂ

125-102

Y o 1 a
wirvssguragiifyan

Miracle Of Wisdom
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2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

1((1)-0-2)

2((2)-0-4)

2((2)-0-4)
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105 vuann
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1. NQNIBTINGIFTAINASAUATAIRNWIS

200-112

200-113

200-114

215-101

215-201

215-202

a 4 4 ] v A
ﬂmmmﬁmﬁugmmmmmﬂi
Fundamental Mathematics for Engineer
aa a’:j’ 9 v A
Wﬁﬂﬁwuﬁ']uﬁ']ﬁiﬂﬁﬁﬂﬂi
Fundamental Physics for Engineer

= tj’ o v A
IAUNUIIUTTINIVIRING
Fundamental Chemistry for Engineer

a o o
TUNMILWDYNUTATUY
Ordinary Differential Equations

a o d
AUNMILWNDYNUTYDY

Partial Differential Equations

F2TlgUITAUIUFIANAVE NS VN UIAINT T

Numerical Methods for Engineering

2) mju%ﬁmmmﬁugm

200-111

200-115

200-116

200-117

211-231

211-291

226-214

237-111

215-102

215-121

215-221

qlan3fInssu

Into Engineering World

k4

wWugu lihdmsuauiranssy

Basic Electrical Engineering

dy S a J o v A
Wuﬁ?ufﬂi!.‘l]EJ“L!I‘L]?LlﬂiiJﬂE]iJW'JL@]E]iﬁTﬁi‘]J'Jﬂ'Jﬂi

Basic Engineering Programming
ﬁmmmu’imniiuﬁugm

Basic Drawing for Engineers
JwsdiEnmsetindifeady

Basic Electronic Circuits
uuziszuUauoInafii
Introduction to Embedded System
ﬂismumiwﬁﬁﬁyugm

Basic Manufacturing Processes
JAQIAINTTY

Engineering Materials
L%ﬂul!ﬂﬂ%ﬁ?ﬂiﬁulﬂdﬁ’ﬂﬂﬂﬁ
Mechanical Engineering Drawing
nAMAAS IAINTIN: danBMmARS
Engineering Mechanics: Statics
ﬂaf’ﬂﬁﬁ%aﬁ’)ﬂiill: ‘Wﬁﬁ?’ﬁﬂg

Engineering Mechanics: Dynamics

\i a
14  ¥iuwann

3((3)-0-6)

3((3)-0-6)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

\i a
40 HiwEnNn

2((2)-0-4)

3((2)-2-5)

3((2)-2-5)

2((2)-0-4)

3((3)-0-6)

3((3)-0-6)

2((1)-3-2)

2(2-0-4)

3((2)-3-4)

3((3)-0-6)

3((3)-0-6)



215222 nasandidg
Mechanics of Materials
215235  namaasvedlva
Mechanics of Fluids
215-234  QunWAMAASIMINTTN
Engineering Thermodynamics
219-220  eBAUULAT AT UEUAINOUIITY
Robot Design and Competition
3) NANITITW
199
Irmadaanssalnih
212-190  fiianms luTasTusiwanaes 1
Microprocessor Laboratory I
211-241  dyanauazszuy
Signals and Systems
201321 sEVUTUIRABUNTILAATS
DC Drive Systems
211322 sruuTumAeunsUAadD
AC Drive Systems
INMIININTINANNUNDS
240-207  madeullsunsunaz Inseadedoya
Programming and Data Structures
S M3MnIsniedna
215321 mIduaziiowding
Mechanical Vibrations
215322 namandiAiessning
Mechanics of Machinery
215-351  5EUUAIUAUDA TuLA
Automatic Control Systems
215323 MseenUULIATBITNS
Machine Design
Inmadansmmmseing
219-221  Tdsunsuneuiomes dmsuanuiennssy
Engineering Software Tools
219-222 ﬂ;ﬂ%wmiﬁnmémﬁummisuuﬁmiuﬁauasﬁumaﬁummﬁﬁwﬁq

Module : Synergy of Automation and IoT Technologies Module

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

2((1)-4-0)

51 HiuIgna
40 ¥iUIwHA
8  wuha
1(0-3-0)
3((3)-0-6)
2((2)-0-4)

2((2)-0-4)

2 HMEgRA

2(1-2-3)

12 vivgha

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

14 viveda

2((2)-3-4)

6((4)-4-10)



219-321

219-322
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NTODNUUUISUVINAINTOUNT

Mechatronic System Design

4

a ] o a
emsvusudnazlyanilszavy

a9

Robotics and Artificial Intelligence

a a wa ‘#‘
'J‘]ﬂl]g]‘l]ﬂﬂ'li 1A399H Hazou 9

219-311  Uiiamsimanssumnmseing 1
Mechatronic Engineering Laboratory I

219-312  Afiiamsimanssumnmseding 2
Mechatronic Engineering Laboratory II

219-412  MsizouidaseItnssumamseing 2
Independent Study in Mechatronic Engineering II

I uaen TN

o = y A = = ' o A oA
uﬂﬁﬂﬂ1ﬂﬂ@!ﬁﬂﬂ§ﬂ!!‘u‘uﬂ1§ﬁﬂﬂ1‘1‘\1!!‘”\199ﬂﬁj1~! 2 N149LadN AD

A
1. Mmagenlnsaau

A a s
2. NN AHNIANEN

A
Mmagenlnsaau

219-300

219-411

MsAnaIU
Practical Training
miieuddaszinanssuunmseiing 1

Independent Study in Mechatronic Engineering |

A d' a £
Mata9Nh 2 avinAANEN

219-400

a K
AUNIANH

Cooperative Education

a A = A aa 'y !
IFUADNTN mamam]nmsﬂu"luuaﬂnm

a A = A a_ A 'y !
IFUADNTN °mmanaﬁnmsau"luueﬂm1

S uaennmadanssalilih

210-291

210-431

210-552

msdestoyaaziaietisnoniiunes

Data Communications and Computer Networking
mydszuadyaraainag
Digital Signal Processing
myszurannaana

Digital Image Processing

a A a A
IPUADNNNIAINIINIAINING

215-203

NSLUIUMTHAN

Manufacturing Processes

3((2)-3-4)

3((3)-0-6)

4 viuwHa

1(0-3-0)

1(0-3-0)

2(0-6-0)

11 #ivena

\i a
2 HuEnNn

Tdeendt 320 2 Tue

2(0-6-0)

8  WMEAA

8(0-48-0)

9 WMEAA

3 nugnm

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

2((2)-0-4)



215-301

215-422

215-233

215-234

215-332

215-432

215-241

215-444

215-442

215-443

200-411

200-412

200-413

200-414

@ /a
ﬂ']ii]ﬂﬂ1§Lmzlﬁiﬂiﬁ']ﬁﬂi’]ﬁ’)ﬂiill
Engineering Management and Economics

o = an ' a 14
uuzihsden s Il luieaduus
Introduction to Finite Element Method
mm'wmmm%’au
Heat Transfer
1N3099nTNAVRL IHaLaLTEUUNE
Fluid Machinery and Piping System
fiﬁ’JﬂﬁﬁllIﬁQ%ﬂilmgigﬂﬂﬂ'\l'm%’ﬂu
Power Plant Engineering and Thermal System
Mmslszrdanasau
Energy Conservation

= 4
maluTagerueua
Automotive Technology
gueud Iiuazeueud I lausa
Electric vehicles and hybrid electric vehicles

= 4 9 o o

m]yguazmi1J3xqﬂmmmuwamﬁmﬂmau@

Theories and applications of vehicle dynamics

mssamsnaanuluaueud Ifuazeueud lausa

Basics in Energy management of electric vehicles and hybrid vehicles

v’%’ugmiwmn

Railway Introduction
Wﬂﬂ1ﬁﬁ§W1ﬂuZﬁZUUﬁN
Railway Rolling Stock Systems
szuudumaousa lil

Railway Traction Systems Design
szuunuaNsn i

Railway Control Systems Engineering

F¥UANMDIAINITINHNAN TN

219-431

219-432

219-433

uuzihsz ol fiamsyueud

Introduction to Robot Operating System
szuviseuioaludadmivauszuuamseding
Machine Learning for Mechatronics Applications
msfaReen1sszn LBt UHEus

Human-Robot Interaction

a A a a
'J‘mt’s]f’)ﬂ‘ﬂN'Jﬂ'JﬂﬁiNQﬂﬂ1°ﬁﬂ1§/ﬂ1§Nﬁﬂ

225-233

NIPONULUMITNAADITINTUIAING

Experimental Design for Engineers

2((2)-0-4)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((2)-3-4)

2((2)-0-4)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)



225-312  maluTagnmanaalugaamnisy 4.0 3((3)-0-6)
Manufacturing Technology for Industry 4.0

225321 msAnyImsnaulugadmnssueiol 3((3)-0-6)
Modern Industrial Work Study

225-355  msvamsmsHaauazmanluauaie vl 3((3)-0-6)
Modern Production and Operations Management

225-411  M3oonuUULaziaNaasu iyl 3((3)-0-6)
Modern Product Design and Development

225-452  mssamsgsnadmsuimansuagmailudisznennis 3((3)-0-6)
Business Management for Engineer and Entrepreneurship

225-454  MIIAMILUALIAINTTUTSVULI NI FUAIN 3((3)-0-6)
Healthcare Systems Engineering and Management

F¥udenmaInININALNNANDS

240-211  enssuyendnas 2((2)-0-4)
Software Engineering

240309 luTnsnouTInsaaesuazmsioude 3((3)-0-6)

Microcontroller and Interfacing

240-341  MIOONLUVTEUUHIA 3((3)-0-6)
Embedded System Design
240-318  Vyglszavguarmsizouivounios 3((3)-0-6)

Artificial Intelligence and Machine learning

RL TG

219-441  FITOMABMAIAINTTUNAINTOINS 1 3(x-y-z)
Special Topics in Mechatronics Engineering I

219-442 o NANMIAINTTUNAIMTBHAT 2 3(x-y-2)
Special Topics in Mechatronics Engineering I1

219-443  FITONABMIAINTIUNAIMTONNY 3 3(x-y-2)

Special Topics in Mechatronics Engineering I11

msiseumaaenunguansz/Module
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UszaumsaimsiandugamnnssunSednunaluladhitiosndn 17 (w3edavleniinaaniifegluaaiiioves
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1 Yy o v [y (Y} wAa a d c; v a

nqmmmgmumsmamsmnummszuuamiuummxaummmmmaﬁwm 6 HKUIIEINN
a o 1 @ @ wa a 4 A

219-222 ﬂgmﬂﬂmimﬂuiamummss‘U‘uaﬂiumuasaumaimmmﬁiiwm 6((4)-4-10)

Module : Synergy of Automation and IoT Technologies Module
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219-300 MIANY TaisTosndn 320 2T

Practical Training
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MAMIANEIN 1
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211-231
215-100
215-121
215-339
226-214
237-111
890-xxx
200-103

XXX-XXX
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199501 NNT RN ILD AU
aumaFeynusainy
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k4
A
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@15z 6 MuwazmMsdod1s
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a5z 7 fimn

3N

2((2)-0-4)
3((3)-0-6)
3((3)-0-6)
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3((2)-2-5)
2((2)-0-4)
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001-102 FerAINIZIIMTUMIRALRSEY
211-291 tuzsLUUANDINARID
212-190 YGriamsluTas Tsianaes 1
215-201 aumsFeeyiution
215-102 IBeuuVLSAINTTNATENA
215-221 nAsNAASIMINTIN: Wasans
215-222 nasansiag
215-232 QUUNAMAAIIAINTTY
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211-241  dyanaazszuy
215-202  32lgVIBMUIAFIANAVEHTVNUIAINTTY
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200-111  glandfInssu 2(2-0-4)
Into Engineering World
WM IVBIIAINTTUANAAT 1A BIANTIMFNIAINTTY IFUNDIFNIAING VITOUTIUIAINT
PYarimadmnssy maiamsimszvuazmudtfymediailuszun mahauiusuiuiiy maiiamsiuaue
Evolution of engineering disciplines; engineering professional organizations; engineering career path;

engineering ethics; engineering problems; systematic problem analysis and solving; teamwork; presentation techniques

n@dvinnmaniuazadinmanimm
a ¢ & ° v A
200-112  AdAMEATNUGIHEOHIVIAINS 3((3)-0-6)
Fundamental Mathematics for Engineer

@

o A A s ) aa A o ¢ J o s s
ﬂﬂuﬂl%ﬁﬂm@lﬁ1ﬁﬂi ﬁﬁﬂ%ulm%ﬂﬁ?ﬂ AUALASAITUADIUDY auwu'ﬁmmﬂqﬂ%u ﬂﬁﬂiﬁgﬂﬂ"llf]\iﬂig UL

a

J

o I @ J -
Ysiusvealandu mslszgnavear/swus
Mathematical induction; functions and graphs; limit and continuity; derivatives of functions; applications of

derivatives; integration of functions; application of integrals

ala d X o v a
200-113 V\lanawugmmmmmm 3((3)-0-6)
Fundamental Physics for Engineer
' 2 aa o s A A s Y 3
nielSuamal@nduaznnes sTuULsILazNIsAaoun Q”I‘L.!LL’GZIZJLSJNG] DUNALASINYLINTI
wasnuuag Ty

Units, physical quantities, and vectors; force system and motions; work and moment; particles and rigid

bodies; energy and momentum

=

200-114  finugudmiuiaans 2((2)-0-4)
Fundamental Chemistry for Engineers
= aa o w o wa < 23 23
a3alludIndseiiutaranudasans autANINMENINYDIVOILTS VOUKAI LaZUNE nQUeIUnd
agnsunatazliinaasduius Ufnsouaiivazauga nia-wa Ufasen luiduail mes Tulauiing
Chemical in daily life and safety; physical properties of solid, liquid and gas; gas law; law of mass and

stoichiometry; reaction and equilibrium; acid-base; electrochemistry; thermodynamics

Y]

215-101  aumaBoyiuaiy 2((2)-0-4)

o

Ordinary Differential Equations

e

o

Y d (Y
S1INDVIAVBHUIUNOU: 200-112 ANNAEATNUFGIUAHTVIAINS
Prerequisite: 200-112 Fundamental Mathematics for Engineer
a o & - - v o oA s v o
FUNMIBIDYNUTTTNYDUAUNUUILATDUAUNT D ﬂ15LL1]ﬁ\'1ﬁ11]ﬁT"lf ﬂ1§ﬂ§$f§ﬂﬁﬂﬂ1§]ﬂﬂﬂmuﬁ"lﬂ1ﬁ
INTTY
First-and second-order ordinary differential equations; Laplace transforms; applications in engineering

problems
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215201 auMsITRYTHEELeY 2((2)-0-4)

Partial Differential Equations

a v A ' a o d v
NYIPIVIAVLIBUNDY : 215-101 AUMIYIDYNUTATNY
Prerequisite: 215-101 Ordinary Differential Equations
o J o a o = a o J v s
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Partial differential equations; separation of variables and Fourier series; Fourier transforms; applications in

engineering problems
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Numerical Methods for Engineering
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Prerequisite: 215-201 Partial Differential Equations
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Numerical methods in engineering problems solving; solution of linear equation system; data interpolation;

numerical integration and differentiation; numerical solution of the ordinary differential equation; numerical solution of

partial differential equation
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Into Engineering World
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Evolution of engineering disciplines; engineering professional organizations; engineering career path;

engineering ethics; engineering problems; systematic problem analysis and solving; teamwork; presentation techniques
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Basic Electrical Engineering
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Electrostatics; magnetism; DC circuit analysis; voltage, current and power; basic electrical components;
Ohm’s law and Kirchhoff’s law; AC circuit analysis; real and reactive power; power factor; power factor correction;
single-phase electricity bill; three-phase systems; transformers; introduction to electric machinery; electric generators and

motors; introduction to electrical instruments
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Basic Engineering Programming
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Computer concepts, computer components; hardware and software interaction; electronic data processing
concepts; high-level language programming concepts; program design and development methodology; data types;
constant; operations and expression; statement and compound statement, flow controls, sequence, alteration and iteration;
debugging; program design and development with applications to engineering problems using a high level programming

language; programming practices
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Basic Drawing for Engineers
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The importance of engineering drawing; drawing instruments and their uses; lettering; line types and

standards; applied geometry; pictorial drawing, oblique drawing, isometric drawings, orthographic drawing; freehand

sketches; section drawing, dimensioning and descriptions in engineering drawing
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Basic Electronic Circuits
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Prerequisite: 200-115 Basic Electrical Engineering
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Semiconductor devices; PN junction; diodes; analysis of diode circuits; diode applications; transistors

technologies; biasing of transistor; basic transistor circuits and its applications; operational amplifier and its applications;

introduction to power electronics devices
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Introduction to Embedded System
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Introduction to digital system; combinational logic circuit; sequential building blocks and sequential circuits,

finite-state machines and synchronization; memory basics and timing; arithmetic structures; analog and peripheral

interfacing; embedded processors; introduction to embedded system design; C programming for embedded system
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Basic Manufacturing Processes
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Manufacturing systems; manufacturing processes selection; machine tools and fixtures; metal turning, turning
time calculation, typical metal turning practices, types and characteristics of sheet metals, sheet metal forming processes,
CNC machines for sheet metal forming, sheet metal pattern development, sheet metal fastening, sheet metal operation
practices; principles of metal welding, machines and equipment for welding, welding safety, welding processes, welding

posture, weld and inspection, mig/mag welding and arc welding practices
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Engineering Materials
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Relationship between structures, properties, production processes and applications of engineering materials i.e.
metals, polymers, ceramics, composites, electronic materials, concrete and wood; phase equilibrium diagrams and their

interpretation; mechanical properties and materials degradation
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Mechanical Engineering Drawing
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Prerequisite: 200-117 Basic Drawing for Engineers
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Basic descriptive geometry; auxiliary views and rotation; developments and intersections; standard in
technical drawings; representation and specifications of machine elements; assembly and detail drawings; fits and

tolerances; welding symbols; drawing of piping systems; computer-aided engineering drawing
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Engineering Mechanics: Statics
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Force system: vector ,force, moment, couple, resultants, Free-Body Diagram and Equilibrium: equations of
equilibrium in 2D, 3D for particles and rigid-body, Structures: plane trusses, frame, machine, Centers: center of mass,

centroids, moment of inertia, Internal forces and beams: distributed forces, internal forces, shear forces and bending

moment diagrams, Friction
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Engineering Mechanics: Dynamics
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Basic principles governing the laws of motion; Kinematics of particles and rigid bodies, displacement,
velocity, and acceleration; absolute and relative motion; Kinetics of particles and rigid bodies; force-mass and

acceleration method, the principle of work and energy method, the principle of impulse and momentum method; WIL

framework by developing research topics in collaboration with industry
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Mechanics of Materials
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Forces and stresses; stresses and strains relationship; stresses in beams, shear force and bending moment

diagrams; deflection of beams, torsion; buckling of columns; Mohr’s circle and combined stresses; failure criterion; WIL

framework by developing research topics in collaboration with industry
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Mechanics of Fluids
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Fluid properties; fluid statics, pressure and measurements, forces on rigid body in fluid; stability of float body
and relative equilibrium; ideal fluid and real fluid; laminar flow and turbulent flow; flow of compressible and
incompressible fluid; continuity equation, momentum equations, energy equation and Bernoullli’s equation; dimensional
analysis and dynamic similarity; flow inside pipe, frictions and pressure losses along pipe; basic piping network
calculation; flow measurement; kinematics of fluid flow, flow study with visualizations techniques; continuity equation;
Navier-Stokes equation; analysis for Irrotational flow; analysis for boundary layer flow; laminar and turbulent flow; Flow
around object; analysis for lift force and drag force; one-dimensional compressible flow; WIL framework by developing

research topics in collaboration with industry
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Engineering Thermodynamics
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The first and second laws of thermodynamics; functions and applications; work and heat; properties of pure
substances; thermodynamic properties of substances from graphs and tables and equations of state; energy analysis of
closed systems; energy analysis of open systems; Carnot cycle; entropy; irreversibility and availability; thermodynamic

efficiencies of heat engines and refrigeration cycles; thermodynamic relations of pure substances and non-reaction

mixtures; air conditioning processes; WIL framework by developing research topics in collaboration with industry
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Robot Design and Challenge
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Robot challenges; design of robot contest’s rules; Robot competitive strategies; concept of basic mechanics
and mechanisms; design of simple machine elements; introduction to DC motors; basic manufacturing processes;

Teamwork
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Microprocessor Laboratory I
a v v oA \ A S a d o v A
IV IVIAVLISUIIN: 200-116 W‘I»!QTHﬂ1§!ﬂlﬂuiﬂ§!!ﬂiuﬂﬂuw3!ﬂﬂiﬁ1ﬂ§ﬂ3ﬁ]ﬂ§
Prerequisite: 200-116 Basic Engineering Programming
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Basic microprocessor programing; hardware modules and registers; digital input; digital output; analog-to-

digital conversion; timer and counter; pulse width modulation; introduction to interrupt; mini project with microprocessor
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DC Drive Systems
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Prerequisite: 211-231 Basic Electronic Circuits
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Elements in electric drives; mechanical loads; electric motors; power sources; converter circuits; controller;

review of power semiconductor devices; introduction to power converter for DC drive; AC-DC converters; DC-DC

converters; motor-load system; speed-torque characteristic of DC motors; speed control of DC motor drives.
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AC Drive Systems
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Prerequisite: 211-231 Basic Electronic Circuits
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AC machines for drives; introduction to power converter for AC drive; AC-AC converters; AC voltage

controller; cycloconverter; DC-AC converters; square-wave inverters; pulse width modulator inverters; speed control of

induction motors drives; speed control of synchronous motor drives
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Programming and Data Structures
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Programming paradigms; programming constructs, variables, types, expressions, control structures; problem-
solving strategies; array; string; runtime storage management; linked structures, queues, stack, hash tables, graphs, trees;

recursion
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Mechanical Vibrations
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Prerequisite: 215-202 Numerical Methods for Engineering
215-221 Engineering Mechanics: Dynamics
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The behavior of systems with single degree of freedom; free undamped vibration, natural frequency and
damping effects; loss of energy in damped system; whirling of shafts; principles of vibration isolation and vibration
measuring instruments; lumped systems with two degrees of freedom as natural frequencies, modes and mode shapes;

principle of dynamic vibration absorbers; lumped systems with several degrees of freedom; WIL framework by

developing research topics in collaboration with industry
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Mechanics of Machinery
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Prerequisite: 215-221 Engineering Mechanics: Dynamics
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Concept of basic mechanisms and terminology; mathematical and graphical analyses of the kinematics of
linkages, gear trains, cams, and some power transmission mechanisms; kinetics of rigid bodies; D'Alembert's principle;

analysis of forces in mechanisms; balancing of machinery; WIL framework by developing research topics in collaboration

with industry
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Automatic Control Systems
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Automatic control principles, analysis, and modeling of linear dynamic systems, the stability of linear
feedback systems, time-domain analysis, frequency response analysis, design and compensation of control systems; WIL

framework by developing research topics in collaboration with industry
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Fundamental of machine design and machinery systems, properties of materials; theories of failure, static and
fatigue failures, effects of stress concentration in machine elements design; design of simple machine elements such as
power screws, springs, bolted joints, welded joints; design of power transmission elements such as brakes and clutches,
belts, roller chains and wire ropes; rolling bearing selection; shaft and locational device designs; lubrication; gaskets and

seals; machine design project; WIL framework by developing research topics in collaboration with industry
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Engineering Software Tools
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Use of digital technology for design and analysis of mechanical engineering problems; Spreadsheet software
for engineering; computer simulation and design of mechanical engineering problems and related applications software,

e.g. Matlab or Scilab; script program language, e.g. Python; WIL framework by developing research topics in

collaboration with industry
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Module : Synergy of Automation and IoT Technologies
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Definitions of measurement system and related standards; measurement uncertainty; statistics for data
analysis; sensor fundamentals and characteristics; electrical measurement; mechanical measurement; engineering
measurement laboratory; Principle of fluid power; Pascal’s law, flow in pipe, properties of fluid in power transmission,
principle of hydraulic and pneumatic systems; hydraulic system components; pumps, actuators, valves and control unit;
basic hydraulic circuits and maintenance; pneumatic system components; compressors, actuators, valves, and control unit;
basic pneumatic circuits and applications; pneumatic circuit design using Cascade method; introduction to PLC and
applying to use in industrial applications; automatic data acquisition system; introduction to sensor networks; Introduction

to clouds and internet of things; WIL framework by developing research topics in collaboration with industry
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Mechatronic System Design
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Introduction to mechatronic system design; modeling and simulation of physical systems; basic electronics;
actuators; sensors and transducers; signal analysis; microprocessors and microcontrollers; connectivity between computer
and electromechanical systems; hydraulic systems; pneumatic systems; Programmable Logic Controller (PLC); program

development; analysis and design of physical systems; class projects
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Robotics and Artificial Intelligence
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Introduction to robotics; classification of robots; robot sensors and actuators; Denavit-Hartenberg principles

for defining robot parameters; forward and inverse kinematic equations; introduction to Al; case studies of Al projects;

WIL framework by developing research topics in collaboration with industry



d
219-311  UHuamsIaInssummmIaiing 1 1(0-3-0)
Mechatronic Engineering Laboratory I
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Prerequisite: 215-222 Mechanics of Materials
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At least 30 hours experiments in the fields of strength of materials; fluid mechanics; thermodynamics;

electronics; and logic circuits in order for students to be familiar with basic instruments; data analysis; and discussion of

the results compared with the relating theory
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Mechatronic Engineering Laboratory II
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Prerequisite: 219-311 Mechatronic Engineering Laboratory I
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At least 30 hours experiments in the fields of electronics; computer systems; computer networks; database;

mechanical mechanisms; fluid power; and logic control
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Independent Study in Mechatronic Engineering I
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Study projects related to mechatronic engineering topics or technology entrepreneurship; self-practice on
review, research, business model development or self-interested topic; the study is under supervision of the advisor,

trainer or business owner; the topic and scope are approved by the curriculum committees
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Independent Study in Mechatronic Engineering 11
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Prerequisite: 219-411 Independent Study in Mechatronic Engineering I
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Prerequisite: 219-400 Cooperative Education
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Continued from the Independent Study in Mechatronic Engineering I and Cooperative Education in which the
students must study, do experiments and testings under the supervision of advisors and staff members; evaluation based

on project reports and oral examinations
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Data Communications and Computer Networking
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Introduction to data communications and networks; layered network architecture; point-to-point protocols and
links; delay models in data networks; medium access control; flow control; error control; local area network; switching

network; routing in data networks; network security; cloud network, architecture and system; standards
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Digital Signal Processing
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Prerequisite: 211-241 Signals and Systems
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Review of the signals and discrete-time system and the z-transform; the discrete fourier transform; the fast

fourier transform; finite impulse response (FIR) filters and infinite impulse response (IIR) filter; design of FIR and IIR

filters; effects of finite word length; introduction to sampled signals and stochastic processes
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Digital Image Processing
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Prerequisite: 211-241 Signals and Systems
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Introduction to digital image processing; two dimensional systems and mathematical preliminaries; image
perception; image sampling and quantization; image transform; image representation by stochastic models; image
enhancement; image filtering; image restoration; image analysis; image reconstruction from projections; image data

compression
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Manufacturing Processes
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Evolution of the manufacturing system; economic system and manufacturing; sources and properties of
materials used in manufacturing processes; manufacturing processes such as casting, hot and cold working, turning,
shaping, planning, cutting, milling, and welding, etc.; plastic materials and processes; modern machines and

manufacturing methods used in industry today; industrial automation and equipment; WIL framework by developing

research topics in collaboration with industry
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Engineering Management and Economics
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The principles of economics and management; cost concepts; time value of money; break-even analysis;
replacement analysis; depreciation; evaluation a single project; comparison and selection among alternatives; present

worth; benefit-cost ratio analysis; internal rate of return; the external rate of return; decision making under uncertainty and

risk; production management; production and service planning; organization and human resource management

215-422  nuziiszeds Wl uieadnmm 3((2)-3-4)
Introduction to Finite Element Method
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Theoretical and conceptual basis for the finite element method (FEM); finite element formulation using
various techniques, direct approach, method of weighted residual and variational approaches; using FEM commercial

finite element software for solving mechanics of materials and heat problems
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Heat Transfer
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Conduction; one and two-dimensional steady-state heat conduction, one-dimensional unsteady state
conduction; numerical analysis of heat conduction; convection; dimensional analysis in convection heat transfer, natural
convection, forced convection on circular pipe, plane surface and in conduits, simplified analysis in convection heat
transfer; relationship between heat transfer and fluid friction; condensation and boiling; radiation; absorption and emission
characteristics, view factor, radiation of black and grey bodies; heat exchangers; heat transfer enhancement; WIL

framework by developing research topics in collaboration with industry
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Fluid Machinery and Plumbing Systems
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Basics of fluid machinery; blade theory; radial and axial flow; dimensional analysis; centrifugal pump
efficiency; turbine, cavitation, design and pump selection; plumbing code and standards; plumbing system for building;

increasing water head in plumbing system; guiding rule for finding the circulator; drainage system and vent pipe design;

design of fire protection system; WIL framework by developing research topics in collaboration with industry
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Power Plant Engineering and Thermal System

@ 1 a 4 14 1

a3z lihvesTsedng manauwumsnienszua i msimszimuasugmaniias nansenuae

Faveunadenveamsnan i vealsadnsuuuaa q nanmsutaandinuanIsasnsuuua q ldus Tsa'ldih
o 3 o A S o o H v v oo o v o w o a o
waaih Tseinsiaseseuaduanelu 1599ns loi Tssvnsnaiume T59nsiginsndy uaz T5ainsHannasIu
o Vo o H 4 o a H 4 ' v 3 °

anusouluih gunsaltsznon laun fuiule weaduiialon insesndruwiy wifegquiin uugiirTse vl
a a 4 4 o a 1
Hundes gUnsalnluguuaziniesloda nszuIumMIesnuUUsTUUANUT BN MINMTAUIAIUATHAEAS 11
ponUDUTZULANLTOU MmIdenginsalnuanudesmIvesszuuauieon miaduuuiiaeanendiamand

o o 4 o A w @
mmqﬂﬂimmm%’au NI1TINADITADIUNITNY ﬂi@ﬂﬂ?iﬁﬂuilmﬂ WIL Tﬂ‘(’JW@J’H"II?]VIEJ’Ji]fJi’JlJﬂ“]JQGIE‘ﬂWﬂSﬁJ



Variable load problems; load distributions planning; economics analysis and environmental impacts of electric
generation powerplants. Energy conversion principles from hydropower plant, internal combustion engine power plant,
steam power plant, gas turbine power plant; cogeneration and combined-cycle power plant; performance parameters,
turbines, boilers, condensers, feedwater heater. Introduction to nuclear power plants, control and instrumentation; Design
of thermal system process, economic consideration for thermal system design, selection of thermal system equipment,
mathematical model of thermal equipment and simulation; WIL framework by developing research topics in collaboration

with industry
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Automotive Technology
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Engine development timeline; engine types; working principle, and sub- and assisting systems of the engines;
performance enhancement of modern engines; engine maintenance; practical training in tooling, and assembling and
inspecting engines; Introduction to operation and components in transmission systems, suspensions, steering and braking

systems, and assembly and inspection of the components
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Electric vehicles and hybrid electric vehicles
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Basics in vehicles, prime mover, and powertrain topologies; electric vehicles and hybrid electric vehicles;
essential components in electric vehicles and modeling; Introduction to energy management in electric vehicles;

Introduction to model predictive control (MPC) and applications of MPC in electric vehicles
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Theories and applications of vehicle dynamics
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Kinematics and kinetics of vehicle; aerodynamics; suspension system; steering system; tires and wheels;
vibration; multi-degree of freedom; mathematical modeling of the vehicle control system; vibration analysis in vehicle;

equipment and vibration measuring; control and optimization of the vehicle system
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Basics in Energy management of electric vehicles and hybrid vehicles
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Energy and power management in hybrid and electric vehicles; drivetrain topology; overview of energy

storage systems, fuel-cell stack, battery, battery management; charging management; battery charging, power converters,

smart grid application, and energy efficiency estimation
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Railway Introduction
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Basic knowledge in railway systems, railway infrastructure, rolling stock systems, track system, traction

system and signaling; safety issues in the railway
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Railway Rolling Stock Systems
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Prerequisite: 200-411 Introduction to Railways
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Rail vehicle dynamics; aerodynamics; main features of freight vehicles; rolling stock maintenance and use; the

wheel-rail interface; rolling contact fatigue; gauge corner cracking; WIL framework based on research topics developed in

collaboration with industry
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Railway Traction Systems Design
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Prerequisite: 200-411 Introduction to Railways
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Railway traction system; AC and DC machine for traction; power electronic controllers and power supply; the

traction systems of different type of railway vehicle; the braking system and adhesion management; WIL framework by

developing research topics in collaboration with industry
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Railway Control Systems
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Prerequisite: 200-411 Introduction to Railways
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Underlying principles in design of railway control systems; signaling installations and maintenance; route
setting; failsafe principles and software design for operating railway traffic; automatic train control (ATP and ATO) and
moving block systems; European Rail Traffic Management System (ERTMS), and its ATP component, the European

Train Control System (ETCS)
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Introduction to Robot Operating System
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Basic Ubuntu, Linux commands; ROS concept; Applications; Publisher; Subscriber, Service; Client; Robot
control with ROS; Class project
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Machine Learning for Mechatronics Applications
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Machine learning introduction; decision tree learning; bayesian learning; neural networks; applications of

learning algorithms onto mechatronics system.
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Human-Robot Interaction
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Introduction to human-robot interaction, Human factors and human mathematical model, Human-robot

interaction design, Human-robot interface, Design the robotic control algorithms for human-robot interaction, Introduction

to computer and robotics interface programming, case study: Human-Robot Interaction demonstrations and experiments
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Experimental Design for Engineers
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Basic principles of experimental design; statistical hypothesis testing, randomization; factorial designs;

application of statistical technique, analysis techniques and regression; statistical interpretation
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Manufacturing Technology for Industry 4.0
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Concepts of smart manufacturing system; the evolution of technology and machinery in production for
industry 4.0; computer-integrated manufacturing system; computer numerical control (CNC); CNC manufacturing
technology; additive manufacturing (3D printing) technology; industrial control system; robotics and industrial

automations; intelligent maintenance systems; human-machine interface (HMI) system; machine to machine (M2M)

communication; manufacturing execution systems
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Modern Industrial Work Study
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Definition and importance of productivity improvement; definition of the work study; method study; principles
of motion economy; flow process chart, flow diagram, multiple activity chart, operation chart, simo chart; work
measurement, steps in making a time study, operation pace rating, calculation of normal time and standard time; work
sampling; standard data systems; predetermined motion-time systems; wage incentive; big data driven work systems
design; application of augmented reality (AR) for operations training and skill development; doing case studies and

problems in real-world situations through collaboration with industrial partners
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Modern Production and Operations Management
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Operations system; operations management; operations strategy; forecasting; location selection; facility
layout; work study; project management; capacity planning; aggregate planning; material requirements planning;
inventory management; supply chain management; quality management and quality control; artificial intelligence and
automation systems in production and operations management; case studies of production and operations management in

an era of industry 4.0
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Modern Product Design and Development
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Product development process; identifying customer needs; product functional requirements; product
architecture; material and process selection; product development tools and techniques such as patent search, design for
six sigma, design for manufacturability and assembly, economics analysis, concurrent engineering, and reverse

engineering; rapid prototyping technology; product design project
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Business Management for Engineer and Entrepreneurship
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Type of entrepreneur; entrepreneurship appraisal; business idea generation; business opportunity analysis;
business model canvas; production management; marketing and finance for entrepreneur; business ethics; doing case
studies and problems in real-world situations through collaboration with industrial partners; job shadowing of

entrepreneur
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Healthcare Systems Engineering and Management 3((3)-0-6)
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Quantitative analysis for decision making in the healthcare context; big data analytics in healthcare; healthcare
material handling and delivery systems; healthcare operations and supply chain management; quality, patient safety, and
risk management in healthcare; health systems design and modelling; information technology systems for healthcare;

artificial intelligence and automation systems in healthcare
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Software Engineering
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Introduction to software development process; software life cycle; software requirement and specifications;
requirement engineering; software design; software testing and validation; concept of language translation; the concept of
project management; software quality assurance; fault tolerance; software evolution; software support and maintenance;

software tools and environments
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Microcontroller and Interfacing
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Introduction to microcontroller architecture, Introduction to instruction set and assembly language, peripheral
interfacing, serial communication 12C UART SPI, low-level C programming technique, Memory mapped 1/O, Polling,

Interrupt, DMA, Timer, External interfacing ADC, DAC, flash memory and display, Interfacing logic families and

standard bus, and Microcontroller applications



240-341  MseenuuUszUUHI 3((3)-0-6)

Embedded System Design
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History and overview of embedded systems; embedded microcontrollers; embedded programs; low-power
computing; reliable system design; design and methodologies; network embedded systems; interfacing and mixed-signal

systems
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Artificial Intelligence and Machine learning
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Definition of Artificial Intelligence; problem solving by search; knowledge representation; natural language

processing; introduction to evolutionary computation; machine learning; neural networks; deep learning
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On the job training related to mechatronic engineering as a full time staff of an approved workplace,
establishment of a professional skill based on the integration of classroom theory and practical work experience, at least
16 weeks or a semester in the workplace, evaluation carried out by both the project advisor and the entrepreneur, oral

presentation and final report submission to the entrepreneur
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Special Topics in Mechanical Engineering I-111
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Prerequisite: Depends on subject
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The subjects which concern with valuable special topics and interest in mechatronics engineering, and must be

approved by the faculty of engineering
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Practical Training

ouly: Gouthainfnfifignzdnilli 3 3ul vazihluamiterlviidmualaenasdmnssumand
seAndanuEeuenuneu: 219-311 UfiamsInnssumnmseding 1

Prerequisite: 219-311 Mechatronic Engineering Laboratory I
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A minimum of 8 weeks (320 hours) summer training in an industry or departmental approved institutions in

which students must submit their training reports to the department after completing the training
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