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The King’s Philosophy and Sustainable Development
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Happy and Peaceful Life
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Black and White
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Creative Problem Solving
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MOBA and Strategy Development
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Thinking and Reasoning
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Creative Thinking
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Cultivating Happiness through Positivity
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Positive Thinking
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Organic Thinking
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The Art of Computing
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Pocket Money
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Thinking and Predictable Behavior
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Everyday English
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English on the Go
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Everyday English

890-003 My18IngENToNlY
English on the Go
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English on the Go
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English in the Digital World
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English in the Digital World
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English for Academic Success
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Aesthetics of Thai Dance
142-135 Wuieuieudes (Fansiseumsaonilumusingy)
Paper Craft
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Sculpture
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Everyone Can Draw
142-138  WUATIFEIAUAT (Famsiseumsaeuilumpdangy)
The Sound of Musics
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Through The World of Art
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Life is Beautiful
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The Designers and Their Black Attires
qunssemansmInienn
The Aesthetic in Photography
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Local Arts and Fabric
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Keeping Fit: Enjoy Healthy and Happy Life
u'lng
Thai Khim
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IO AU KU
Singing, Playing, Dancing
INIZAZINAY
Rhythm and Song
= 14
NAT

Guitar

Harmonica

ANIIAATATIOUANY

Drama and Self-reflection

9330387181 InY

Appreciation in Thai Language
9y 9 4

NITIAULTUNTINETIA

Creative Drawing
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895-032
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Swimming
mudla
Tennis
VIFNAUDA

Basketball
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Track and Field
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Social Dance
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Petanque
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Camping
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Badminton
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Table Tennis
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Exercise for Health
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ASEAN Studies
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Healthy Body and Mind
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English Booster
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English On Air
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English for Basic IT
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142-211
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142-214

142-224

142-226

142-227

142-228

142-229

142-238
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English Pronunciation
PN HAUNNIU
English Everyday
Mu1vIngEINeMIwmuTuInyAna
English for Personality Development
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Media Language and Art of Storytelling
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Creative Medias for Academic Presentation
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Creative Presentation Design for Conference and Communication

WIUA2Y Youtube
Youtube Marketing and Viral Videography
a o 14 o
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Basic (Product Design Branding
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Online Advertising Management
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Learn to Roam
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190-404

5501111

Natural Therapy
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315-103

348-103

340-103

340-151
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Introduction to Intellectual Property
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Applied nanotechnology
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Applied Science for Life
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Science and Technology in Daily Life
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Key to Nature
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Smart Eating and Being Healthy
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Safety Life from Toxic Substances
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Drug and Health
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Growth Mindset for Professional Presenter
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874-192 ﬂgwmmﬁam‘iﬂizﬂaum%‘wuazmiﬁnﬁu%ﬁﬁﬂizﬁ’ﬁu 2((2)-0-4)
Law relating to Occupations and Everyday Life
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General Principles of Law and Judicial Process
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Taxation and Life

874-195 ansuyveyunuaNnuiiunaiio 2((2)-0-4)

Human Rights and Citizenship
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Improving English Writing Skills
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Reading All Around
890-012 MAHANTANITOIU 2((2)-0-4)

Strategic Reading for Greater Comprehension

890-013 MNUALUFIINMIA1 YT 2((2)-0-4)
Better Academic Texts Readers
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English Pronunciation through Songs



890-015

890-020

890-021

890-022

890-023

890-024

890-025

890-026

890-027

890-030

890-031

890-032

890-033

890-040

890-041

890-050
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English Grammar for Real Life Communication

miﬁummmméﬁﬂqy
English Conversation

Y 1%
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From Listening to Speaking English

o A I3 o
miuwgﬁualga$ﬂ1imﬂ1uWﬁ1ﬁ1immﬂummmﬂqy

Presentations and Public Speaking in English
MFTOUINMBIBINGHHIUMIIAUTTTY
Learning English Through Cultures
%ﬁﬁiﬁﬁwﬁat%ummé’mqy

Creating English Short Films
finyzMIFeuMBISINgEIiNeNIsANYIAG
Study Skills in English for Higher Studies
YIUINIOUAIUNEIDINGY

Reading to Write in English

MIO LA MTIVIUNTHIDINGHITIIBINT
Academic Reading and Writing in English
miéamimyﬁaﬂqy@miﬁ%

English Communication for Business
mmé"ﬁﬂqﬂuﬁﬁwm

English in the Workplace
mmﬁmqm‘fm%’uﬁﬂﬁmgﬁm

English for Travelers

Y Aa

MEOINgEAMIURLS Inanazddsznoumsagulny

U

English for New Generations of Consumers and Entrepreneurs

ms@euionsaiasam
Writing for Job Application
mmé"mqmﬁamiﬁummfmu
English for Job Interview
wiladigiia

Google Translate Me
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890-060

890-061

890-070

890-071

891-010

891-011

891-012

891-020

891-021

891-022

891-030

891-031

891-032

891-033

891-034

891-040

ﬂ1H15ﬁﬂi‘|‘Hﬁﬁﬂﬂ!’Jﬁ?
English Twenty-Four/Seven
[ A Y 1w A an o
ﬂTHTENﬂQHLW@ﬂWiELWWWHﬁﬂﬂi}ﬂﬁ
English for Digital Literacy
A¥atoaaUNBISINg BTN
Winning English Test for Employment
W¥avoaouMBISINgHINoMIANYIAD
Winning English Test for Higher Studies
d‘ 1 dy Y
MY uidonu
Basic Japanese
aunmnmgiuluginlszniu
Japanese Conversation in Daily Life
d' 1 d’ o
aunnmegiulunmau
Japanese Conversation in the Workplace
=) dy Y
MHIUVDNAY
Basic Chinese
) aan o w
gunnmauludialsziniu
Chinese Conversation in Daily Life
) d' o
ﬁuﬂu1ﬂ1‘]§1ﬁ]u1uﬂﬂ1\ﬂu
Chinese Conversation in the Workplace
L 9
NMYIWaYUoIAU
Basic Malay
aunnmemaigluaiailsziniu
Malay Conversation in Daily Life
AUNUINMBIWAIGNDNITHOUNY)
Malay Conversation for Tourism
o) [ 4
MBIWAYNANTINITUTAUNNY
Standard Malay for Veterinary Students
A ) v o 4
MEPIWAYIUTTIHITUAAUUNNY
Malay Dialect for Veterinary Students
= Li’ 9
MBPUNUAUUDIAU

Basic Korean
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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)
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891-041

891-042

891-050

895-040

895-041

895-042

895-043

895-044

895-045

895-046

895-047

895-048

895-049

895-050

895-051

895-052

= aan o w
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Korean Conversation in Daily Life

aq Ao
ﬁ‘u‘ﬂummumwaiuwﬂwm
Korean Conversation in the Workplace

@ dﬂl 9

MUY IUUIVBDIAU
Basic German
ININYINNVIN
Psychology of Love
Uivgnasey
Ethical Philosophy
a A =
ﬁﬁﬂ$ﬂﬁﬁﬂﬁﬁﬂWHWVlﬂﬂiuﬁﬁ’Jii‘Hﬂ 21
Art of communication in Thai language in the 21st century
M3 g Ing
Thai Usage
M Inesauais
Contemporary Thai Language
WnHeMIdods
Communication Skills
ﬂﬁ?ﬂﬁﬂllﬁ$ﬂ1iﬁﬂﬁ15
Thoughts and Communication

[ o 4
ﬂﬁ%’)ﬂﬁWﬁﬁiiuﬂWWﬂuﬁi
History in Movies

Y =

NIINAFULLDS IS VYT
Drawing and Painting
Aalznunnugy
Art for Happiness
Aale ludanunimusssy
Arts in Multicultural Society
Aaldausssnsauay
Contemporary Arts and Culture

T A a 9 J
NITINOUNYUBITIWNATTA*

Creative Tourism
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2((2)-0-4)
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2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)
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2((2)-0-4)

2((2)-0-4)

2((2)-0-4)
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2((2)-0-4)

2((2)-0-4)



895-053

895-054

895-055

895-056

895-057

895-058

895-059

895-060

895-061

895-062

895-063

895-070

msneuiionFiaaetd*
Volunteer tourism
mseudriumsneufiouuulsznda
Learning through Backpacking Trips
AzQauALNIAN Tan

World Heritage Journey
FVAANEN

Songkhla Studies

AUAT 1Ny

Thai Classical Music
danndaillne

Thai Music Art

AUATAZIUAN

Western Music
MINAANE AL UNUING
Physical Education and Recreation
Wanazilsy

Fit and Firm

aananie miuna1ty

Active Lifestyle

g ldnmenld

Fat to Fit

ity lumsaniiugia

Wisdom of Living

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)
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2((2)-0-4)
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105 HUIDA

' a a d a d
2.1 NANIBTINGIMaAINasAUATIaANIR NS

200-112

200-113

200-114

=) g o U a
ﬂmﬁﬁiﬁﬁgwuﬁiuﬁ?ﬂi‘ﬂﬁﬁﬁﬂi
Fundamental Mathematics for Engineer
ara e‘g o v Aa
WﬁﬂﬁWHﬁTuﬁTﬁiU’Jﬁ’Jﬂi
Fundamental Physics for Engineer

kA
ANNUFIUEMTVIAINT

Fundamental Chemistry for Engineer

14 HuEnn
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3((3)-0-6)
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215-100

215-201

215-202

auMIFeywuTaiay

Ordinary Differential Equations
auMaFeyWusion

Partial Differential Equations
52ITeUITAMUIMTIANAVE ST VNIUIAINTTY

Numerical Methods for Engineering

' a a2 &’
2.2 NQNIFIAINTITHNUIIU

200-111

200-115

200-116

200-117

211-231

211-291

226-214

237-111

215-102

215-121

215-221

215-222

215-339

qlan3rnssy

Into Engineering World
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Engineering Thermodynamics
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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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200-112 AMAMAAINUFIUTIHIVIAING 3((3)-0-6)
Fundamental Mathematics for Engineer
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Mathematical induction; functions and graphs; limit and continuity; derivatives of functions;

applications of derivatives; integration of functions; application of integrals
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Fundamental Physics for Engineer
1 =Y ara 4 4 d‘ d‘ 4
nielsuamalanduaznnges sTuuLswazmsmaoun Autas Tuwua NN
Y 3 @ @
ARLNIN wasnuuag Tuuuay

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

and rigid bodies; energy and momentum
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Fundamental Chemistry for Engineers
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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
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Ordinary Differential Equations
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Prerequisite: 200-112 Fundamental Mathematics for Engineer
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First- and second-order ordinary differential equations; Laplace transforms; applications in

engineering problems
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Partial Differential Equations
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Prerequisite: 215-101 Ordinary Differential Equations
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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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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
o W = a A A 4 ang Y = @ v @
ANV IAYVDINTITVIULUUIAINTTY Lﬂiﬂﬁh@@‘ﬂﬂimlmg’l‘ﬁﬁl% NITLVIUNUAULASAIDNH T
a ) [ a 4 aa
%ummgﬁjuuazmmgmmmmmﬁﬂmmu L‘iﬂﬂﬂﬂ!ﬂﬂﬁ%fgﬂﬂ ﬂﬁ!ﬁJﬂUﬂW\l?ﬂNN@ msg%umwaa
a = a = a < = @ o
uan ﬂﬁlﬂlﬂuﬂWWl’l’EﬂcﬁlﬂJﬁiﬂ ﬂﬁL"llEJl.lﬂWWﬂWfJ@fJI‘ﬁﬂﬁ“V‘lV\lﬂ NITALDANIN NITIVYUNTINAA NITNIUUA
v eazdendue Wy sULUUIRINT U
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
~ 1 o Y4 1
mmazmm;ﬁ’u mmLﬁuggazmmmiaﬂgﬂgmumd 9 ﬂ’ﬂllﬁﬂJWH‘ﬁ§$W’JNﬂ’NN!ﬁ’HLm$
~ Y % A v 1" W 1w 4
ATUIATYA mmmuiumu WaLLINIR DU Illlllu%ﬂﬂ mﬂmmmmmu ﬂﬁiﬂ\‘i@l’)"llﬁ)\uiﬁ ’Nﬂ'ﬁiJIlli
I'4 a oA =~ @ Ao 1 o
ﬂ’NiJLﬁ}quffiJ INUNNITIUA ﬂ'ﬁf]‘UﬂTiLiEluj’:!l‘U‘U WIL IQEJWGJJL!11%1’183%85’33Jﬂﬂ@‘§1ﬁ11’iﬂ533~|
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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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.

211-322  SzUUVUIARDUNIZUAAY 2((2)-0-4)

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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Prerequisite: 200-116 Basic Engineering Programming
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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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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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Prerequisite: 215-221 Engineering Mechanics: Dynamics
215-101 Ordinary Differential Equations
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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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Machine Design
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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
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Mechatronic Engineering Laboratory I
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Prerequisite: 215-222 Mechanics of Materials
215-235 Mechanics of Fluids
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At least 3 0 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 11
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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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210-291 NITIANIVIHAUASIAITIVIYADUNIADT 3((3)-0-6)

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
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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
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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 WY 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 wvehicles; 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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publisher, subscriber, service, client, mimuﬂmuuﬂumﬁ”m ROS, Tasansiszsimn
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 (3 D 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 12 C UART SPI, low-level C programming
technique, Memory mapped I/O, Polling, Interrupt, DMA, Timer, External interfacing ADC, DAC, flash

memory and display, Interfacing logic families and standard bus, and Microcontroller applications.
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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 1 6 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-I1T
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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
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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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1. A3 .%qcmmiﬁ EEEJﬁ 9, D.Eng.(Mechanical Engineering), Harbin Engineering University, P.R. China, 2562
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2. 910150%a1 TGV, M.Phil. (Artificial Intelligence — Machine Learning), University of Edinburgh, 2550
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4. ifJQmﬁﬁiW”ﬁgﬂi.Wf}ﬂ%ﬂi ﬁﬁﬂ“l‘ll@ﬁ?, Ph.D., (Mechanical Engineering), University of Kentucky, USA, 2547
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