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216-601  dunuuFaluianisivenmngaarnsulsgaynn 4(0-8-4)

Seminar and Industrial Research Training in Master Mechanical Engineering
216602 FdadiamaniluauinIngsy 3((3)-0-6)

Mathematical Methods in Engineering

216-603  331L8UITINY 3((2)-2-5)
Research Methodology
216-701  dunuuraliamsivemngaamnssulsyyen 6(0-12-6)

Seminar and Industrial Research Training in Ph.D. Mechanical Engineering

216-702  32E1ITINY 3((2)-2-5)
Research Methodology

FL28002* English for Academic Purposes 2(2-0-2)
G090510* Introduction to Chinese Culture 2(2-0-3)
G090511* Chinese Language 2(2-0-3)
G071503* Numerical Analysis 3(3-0-6)
G071555* Matrix Theory 3(3-0-6)
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216611 321iou3s I ludaviloisuduas 1 ludTaqu 3((2)-2-5)
Finite Difference and Finite Volume Method

216612 s2iilonds I ludiodmug 3((2)-2-5)

Finite Element Method
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Programming of System Modeling and Simulation
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Module: CAE for Mechanical Engineering
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216-621

216-622

216-623

mﬁuﬁmﬁaumaﬂa%uga
Advanced Mechanical Vibrations
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Advanced Mechanics of Materials
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Mechanics of Composite Materials
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216-631

216-632

216-633

216-634

216-635

216-636

216-637
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Advanced Heat Transfer
v v Y o
ﬂ\?WUﬂWWLLﬁgﬂﬁﬂiSQﬂ@l
Gas Turbine and Application
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Heat transfer Enhancement
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Advanced Fluid Mechanics
as o a o 4 ":’;
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Advanced Computational Fluid Dynamics
a 4 a 4
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Aerosol Science and Engineering
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Jet Flow Engineering

4) NGUINWEINY

216-641

216-642

216-643

mssamsnasaulueias

Energy Management in Buildings

msvamsnaanuvesgaamnssulunald

Industrial Energy Management in Southern Region
% =

NnasuINFIaLazmaulsgl

Energy from Biomass and Conversion

3((2)-2-5)

9((3)-12-12)

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((2)-2-5)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)
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Advanced Combustion
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Drying Engineering
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Biofuel
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Energy Storage Engineering
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216-651

216-652

216-653

216-654

216-655

216-656*

6) nquIsyyilszang

216-661

216-662

216-663

WANINBIMITHUBUS

Principles of Robotics
MIAUANHUIUA

Robot Control
fniif]ﬂﬂ!!ﬂﬂi%ﬂﬂ!ﬂﬂWﬂiﬂﬁﬂﬁ{%uq\i
Advanced Mechatronics System Design
nMIAARDTe A3 TEN N HET U HEUS
Human-Robot Interaction

sl fiiansuousd

Robot Operating System
YAIFITLUVYUBUALDL MTAIVAY
Module: Robot and Control Systems

*3187%1 Tugamwizuwulaa In N2 1ag Non-degree
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Expert Systems
T 4
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Neural Network Design and Fuzzy Logic Control
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Machine Learning

7) nguAmIe e aje s

216-671

216-672

szuuveyatazaIugueIoud v
Data and control systems for electric vehicle

Y o w °
uamaimummmuﬂumw% NIANITVIAVIULUVLATNITAIUAY

Motors for electrified-powertrain vehicles: modelling and controls.

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)

9((3)-12-12)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)
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216-675*
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Vehicle Dynamics

o @ (3
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Energy management in electric vehicles and hybrid vehicles
A Uoud Wi
Module: Electric Vehicles

*5187%1 Tugamwizuwul3aa In n2 1ag Non-degree
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3((3)-0-6)

3((3)-0-6)
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216-681 ﬁaﬁﬁ’aﬂjy"uqﬂuﬁwﬁﬁvﬁmﬂimm’?’mna1 3((3)-0-6)
Advanced Topics in Mechanical Engineering |

216-682 ﬁa%’a*ﬁ’uqﬂummﬁwﬁmﬂﬁmﬂ%ma2 3((3)-0-6)
Advanced Topics in Mechanical Engineering II

216-683 ﬁa%’asﬁ”ugﬂummﬁ%ﬁﬁammm’%mna3 3((2)-2-5)
dvanced Topics in Mechanical Engineering I1I

216-684 ﬁa%’asﬁ”uqﬂummﬁ%ﬁmmimﬂ%mna4 3((2)-2-5)
Advanced Topics in Mechanical Engineering IV

3. ¥uAINIneiinug 54 WiuYNA

216-691  Aneiinus 36(0-108-0)
Thesis

216692  Aneiinus 18(0-54-0)

Thesis



UHUMIANEIADRANANGAT

AW A DY A T
991
= A
AAMSANEIN 1
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= A
AAMSAREIN 2
216-691  INGINUT 36(0-108-0)
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MAMSANEIN 1
216-602  AsAdamaas luauIAINTIY 3((3)-0-6)
216-603  52118VITINY 3((2)-2-3)
216-601  dunnuFaliiansivenmngaavinysulsgaynn 4(0-8-4)
= A
AAMSANEIR 2
216-6xx ¥ uUdON* 3 ¥U2eNe
216-6xx ¥ uUdON* 3 MU2ENe
216-6xx  I¥UADN* 3 Wiena
216-692  INGMINUT 18(0-54-0)
216-601  dunuureliamsitemngaamnssuligain 4(0-8-4)
94 2
= A
MAMSANEIN 1
216692 INGTNUT 6 N1eNe
XXX-XXx ¥ UA0N 3 WUune
216-601  dunnuFaliiansIvemngaarnssulTyanIn 4(0-8-4)



AMAMIANYIN 2
216-692  INGMINUT

216-601  dunuurpaliamsitenngaamnssuligain

18(0-54-0)
4(0-8-4)

wEY A UL 0 2 nIfUTa My I0U Shanghai Jiao Tong University
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216-603  321U8UITIVY

216-601  dunuuFaliianisitemagaarnsulsgann

AMMIANET 2
216-6xx  IBUADA*
216-6xx  I¥UADN*
216-6xx B UADA*
216-692  Ineniinug

216-601  dunuuFaluiansiveningaarnysulsgayrn

fﬂﬁ 2 mmzﬁﬂuﬁ‘ﬂuﬁ Shanghai Jiao Tong University
AAMIANET 1
FL28002 English for Academic Purposes
G090510 Introduction to Chinese Culture

G090511  Chinese Language

MAMIANIN 2
G071503 Numerical Analysis
GO071555 Matrix Theory

I 3 amgdlonouiinminedoaavaniuni
AMMIANA 1
216-692  INeinug
XXX-XXX 3%1L§6ﬂ

216-601  dunnurliamsitemngaamnssulsgain

AMAMIANYIN 2
216692  INEINUT

216-601  dunuuraliianisIvenngaarinssulSyanIn
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1. 133 1eAY
216-601  dunuuuralgiamsItemngaamnssuliygyin 4(0-8-4)
Seminar and Industrial Research Training in Master Mechanical Engineering
o 2 A 4 o A 9 9 a A Ao v o 9 Ao 1 o
wefuﬁwwqmﬁmmaﬂuwum NNYSAUAUUBYANAIIUIFINITANTUAT AUNWINIVINITIVYTINNY
o a a ua 1 Z @ A =) v =
NAYATINNITY ﬁiJiJu1ﬂ‘U§iJL“lN‘].]§]‘]JWﬂ1§ 5’Jllﬂﬂﬂlﬁ%ﬂ%ﬁuﬂ‘UﬂWﬂQWﬁTWﬂiiN mmamﬂaﬂm‘iﬂugmﬂuiafJ
Tl madailseguuannlasuimmsmelundngas mameneamalulaggningaa1vingsy
Industrial site visit in local area; data searching seeking and joint research with industrial part; participation
and industrial in house training; understanding research work and technology transfer; organizing for internal conference

in the department

216-602  AnAdiamans luauIfIng s 3((3)-0-6)

Mathematical Methods in Engineering

R N A | Y

32U UNaIRageIduM e YN UT A duA U wazduauaes mMsnlasuglunuai)aiw
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Halmagaunsl izmﬂu?’%mmvwamaﬂmmﬁnmiauwuﬁﬂaﬂauﬂuwﬁmazauﬂuﬁm ﬂ']ﬁ!!ﬂﬂﬁ')uﬂﬁl,mgﬂuﬂﬁilw"
a o = a o A < o o 7 a a9 I A o
L3873 ﬂmﬂnﬂugﬂuuuﬂﬁﬂi IUATNY uﬂa@ammauwuﬁnmmi NITAUATIEUIBIEOU ﬂ'liﬂig‘c’gﬂﬂﬂmﬁ?ﬁﬁﬂiﬂu
o a

Tondilyrmadainssy

Methods of solution of first and second order ordinary differential equations; Laplace transforms, series
solutions; methods of solution of first and second order partial differential equations; separation of variables and Fourier
series; Fourier transforms; matrices; vector differential calculus; complex analysis; applications of mathematics to

problems in engineering

216-603  5eMig1IDIVY 3((2)-2-5)

Research Methodology

']
Y as

ANuNLe TnnilszasAveimsite veulamMIIve Mmsfmuualym MInuMIUITTUNTsUMNeITes 35
Iy IFMInadad MUt milaertazulina msriauenNauIve MaweuIasansIseazns ey
30UV 3550UTIU TUNUITY

Definition, research objectives, scope of research, defining problems, literature review, research method;

statistical method for research, analysis and interpretation of data; research presentation; research proposal and report

writing; ethics in research

216-701  duuuurlgiamsivemngaamnssulTyyuen 6(0-12-6)
Seminar and Industrial Research Training in Ph.D. Mechanical Engineering
o 2 A 4 o A 9 9 a A Ao v o 9 aw 1 o
ﬂﬁUﬁﬂHWQ@]ﬁWWﬂﬁiiJsluwuﬂ NNYSAUAUUBYANAIIUIFINITANTUAT AUKWINIVINITIVYTINNY

Y '
NAYATINNITTY ﬁiJiJUWﬂiJiiJL“IN‘]J{(]‘]J@ﬂﬁ 5'Jllﬂﬂﬂlﬁ%ﬂ%ﬁuﬂ‘UﬂWﬂﬂq@ﬁTﬁﬂiﬂJ mmamﬂﬁﬂuﬁﬂufmﬂuiaﬁ
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Industrial site visit in local area; data searching seeking and joint research with industrial part; participation
and industrial in house training; understanding in intellectual property from research work and technology transfer;

organizing for internal conference in the department; attending and training on incubation of entrepreneur

216702 seiieuITIVY 3((2)-2-5)

Research Methodology

@ J av ao o =
AITUNY 'N]Q‘]J'izﬁx‘lﬂ"llﬂ\iﬂWTJ%ﬂ VDUVLUANITIVY ﬂ1§ﬂ1ﬂuﬂﬂiy}ﬂ1 ﬂWﬁﬂﬂﬂjuﬂiﬁmﬂﬁﬁuﬁ!ﬂﬂj%ﬂﬂ

o o w ' a0 A 2 saaw aao o aw a ¢ o 7
fﬂﬁﬂTﬂuﬂ"’ﬁ}ﬂ%Wﬂﬂlmgﬁ’t’]ﬂﬂﬂﬂu?ﬁ]ﬂﬁg\‘lﬁu 'J%’J%ﬂ ﬁﬂ13ﬂ1\1ﬁﬂ@]ﬁ1ﬂiﬂﬂ1§’)%ﬂ NTAUATIEN TIUATIEH LLﬁZLL'ﬂi
Ha M uauaHaUITE MITeU T1ATINITIVONATMNMTVEUTIBNUIIY 935010550 TUNUITY

Definition, research objectives, scope of research, defining problems, literature review, research gap analysis,

identify the enhanced research problem, research method; statistical method for research, analysis, synthesis and

interpretation of data; research presentation; research proposal and report writing; ethics in research

FL28002 English for Academic Purposes 2(2-0-2)
This course mainly focuses on academic reading/writing and academic lecturing, and other fields such as

academic paper reading and writing, international conference, note taking, lecturing etc

G090510 Introduction to Chinese Culture 2(2-0-3)
Introduction to Chinese Culture is a public basis course for all postgraduate oversea students. This course
introduces China’s traditional culture and modern cultural development status from the aspects of literature, history,
calligraphy, painting, traditional (Chinese) opera, movie and social habits. The purpose of this course is help oversee
student to have a general understanding of Chinese culture characteristics, to further understand Chinese society, economy
and Chinese people. At the same time, through analyzing the literature, the students will learn how to appreciate Chinese

literature

G090511 Chinese Language 2(2-0-3)
This course teaches commonly used words in modern Chinese, grammar, reading techniques, listening and
speaking ability, writing ability, the course purpose is uplift the Chinese comprehensive ability for oversea student as

graduate students

G071503 Numerical Analysis 3(3-0-6)

This course teaches students to use computer to solve common mathematic problems and related mathematics
theory and concepts. This course includes basic computational method content such as numerical algebra, numerical
approximation, numerical solution of ordinary differential equation etc. Through this course, students learn the origin of
numerical calculation, understand the thought and theory of numerical solution and master methods of calculation in order

to analyze the reason of calculation error and use computer to solves practical problems
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GO071555 Matrix Theory 3(3-0-6)

This course is the bridge of linear algebra in undergraduates and modern matrix analysis and Application of
modern algebra and other related course in postgraduates. The basic content includes matrix algebra, linear space and
conversion, inner product space, algebra characteristic value problem, Jordan form, special matrix, matrix analysis, matrix
decomposition etc. This course is the extension of linear algebra. Matrix theory is a must for modern research personal.

For postgraduates who master linear algebra, they should have a more profound understanding of modern algebra

2. HuAdIraen
nduimaeuiianeldseenuuumedaanssumnsena
216-611  sziilouds W luddvios uduaz T lud hau 3((2)-2-5)
Finite Difference and Finite Volume Method
mmiwjugmLﬁmﬁ"u"lw"lucéfﬁwwslmiucfuaz'lwvluﬁhtju aunsoyiusges (PDE) A 15 unsud oy
FnsmmeeumeszionitiFiduavveslymimanamansvedlva namansvesudanazanuiou msld
Tilsunsunewiinmediioedy
Fundamentals of finite difference and finite volume methods; partial differential equation (PDE) for solving
the problems; the method for solving solutions of fluid dynamics; solid mechanics and thermal problems; the basic of

using computer program

a, d a 4
216-612  s2Douds W ludedwud 3((2)-2-5)
Finite Element Method
é’ Y = a A o = an d a o Ya T Y
wuggmwNmmnqy;]u,axummmﬂmﬂﬁnﬂmxmamﬂwvlumaamuﬂ M35 19I5NTA Q| Tumsasia
~ an J a o ay am a as @ 7 =
;nJumﬁumsxmﬂmﬂwhlumaamum M3 laease ITMIMIARA-I5EFAIR I8 TulIAU mmnﬂmﬂmnmﬂaau
A P a 1a g s 3 ax v 1a g
gﬂzumﬂmmmmu ‘Buﬂﬂlﬁ]ﬂﬂi‘gﬂ?!!ﬂUlllll,‘lfﬂ!,ﬁusllﬁ)\?ﬂ’ﬂﬁ1ﬁﬁiéllEN!!GIN ’J‘ﬁfﬂi!!ﬂﬁllﬂ'li‘llf)ﬂigﬂﬂllﬂﬂllill%ﬂlﬁu
° A s A D)
L!u31&11‘]_]‘SLLﬂfiiJﬂﬂﬂJW'JW]ﬂiVILﬂEJTU@Q
Theoretical and conceptual basis for the finite element method; finite element formulation using various
techniques; direct approach, method of weighted residual and variational approaches; application to stress deformation
problems; types of nonlinearities solid mechanics; methods of solving a nonlinear system of equations, solution steps of

nonlinear finite element analysis ; introduction to finite element software

3 C4

216-613 M5 WIUNTUUUVT1009UDITLUULAZ DU Bl 3((2)-2-5)

Programming of System Modeling and Simulation

= A S 9y A =
fﬂi!fUEJ“L!IﬂiuﬂiN!Wﬂfﬂi‘ﬂWﬁﬂTJgﬂJ'E)\ﬁSU‘U‘I/IJJﬁﬂTJSWﬁWJIﬂLNu ﬂ151“ﬁ\‘11u1‘ﬂ5LLﬂ§3JL‘W’l’Jﬂ1§HJfJ“L!
° a a o o A Ay o o

LL‘]J‘iJi]'IﬂENi%‘U‘iJVI'Nbl‘V\h/E\h TISUVLBING 3w‘ummmauﬂﬁuazizuuwawumm%’au Iﬂmﬁ}Uig‘UUVﬁJﬂﬂﬁNWH‘ﬁ
FENINAY

Programming for state-determination of multi-domain system state; using software for modeling of electrical,

mechanical, mechatronics, and thermal energy domains, and emphasis on multi-domain interaction
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Module: CAE in Mechanical Engineering
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Introduction to CAE, finite element method and finite volume method; applying and using commercial and

free software; analyzing and solving mechanical engineering problems; studying on stress-strain, vibration, flow and heat

transfer problems
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Advanced Mechanical Vibrations
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Prerequisite: Related subject to mechanical vibrations in bachelor program

/2 Aaa 4

= ' < a _ a = 4 =
mqy;]mmmwmmaﬂﬂmﬁwmﬁm1/1“lwwmumquq ﬂﬁ@l\iﬁﬂ\lﬂﬁﬂ'ﬁlﬂa@uﬂiﬂElﬂﬁﬂl"]gfﬁllﬂﬁ

a

o £La @ ' A a e~ A o o <

Iﬂﬂiﬂ\‘luﬂgiﬂﬂﬂTﬁi%}ﬁMﬂigﬁW‘ﬁ@uWQL@u“B ﬂ'lﬁ‘ViTﬂ'lﬂ'ﬂllﬂ‘ﬁﬁ311"]51@]!!ﬂZIWNﬂIﬂﬂﬂﬁﬂ'Ii!ﬂNﬂ'Jlaﬂl AnNHUSNITAU

a < v o (4 ' o g ' a a <

UUUFITUMIALASOITAULVULIAY fﬂﬁi%}llIu‘ﬂﬁuﬂ]'ﬁ]\ﬁ3HUU@UMT}Jﬁgﬂ@‘]Jﬂu!ﬂUSwJ‘]JGh’iﬂJIﬂfJW]ﬂuﬂEHJWLLﬂu“H

= ' I3 ' A a ) o =

NYHHMIUNNVUIAANVDITSUUADIUD aumsvosandmsulasnuie

Theory of small oscillations of discrete or discretized systems of high dimensional; formulation of equations of

motion using Lagrange's equation and influence coefficients; natural frequencies and modes; numerical methods; free

vibrations and forced vibration characteristics; assembly of large systems from subsystems concepts by impedance

techniques; Theory of small oscillations of continuous systems; Love's equations for thin shells
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Advanced Mechanics of Materials
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Prerequisite: Related subject to mechanics of Material in bachelor program
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Plane stress and plane strain on two-dimensional and three-dimensional problems; stress wave propagation in
elastic solid media; applications of plasticity theory to metal forming and removal; three-dimension theories of failure;

energy approach analysis of fracture mechanics; stress field in the vicinity of crack tip; crack tip plastic zone; Fatigue

fracture; design components against fracture; stresses in plate and shell



12

216623  nasmansvesiaqiiznou 3((3)-0-6)
Mechanics of Composite Materials
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Prerequisite: Related subject to mechanics of material in bachelor program
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Properties and mechanics of fibrous laminated composites; classical lamination theory; micromechanics,

stiffness and strength; fabrication and testing; thermal stresses; design, analysis, and computerized implementation
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Advanced Heat Transfer
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Prerequisite: Related subject to heat transfer in bachelor program
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Boundary value problems and Fourier’s series; separation of variables method for heat conduction; solution of
heat equation for semi-infinite and infinite domains; use of duhamel theorem; use of Green’s function; use of Laplace
transform; fluid flow and boundary-layer theory; the transport of heat in fluid flow; free and forced convection in laminar
and turbulent flow; internal and external flow; condensation and boiling heat transfer; heat exchanger design; thermal
radiation laws; characteristics of black and real bodies; energy exchange concepts and geometric factors; energy exchange

in gray enclosures without gases; nongray of non-diffuse system analysis; energy transfer in absorbing and emitting

media; radiation equipment; numerical method
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Gas Turbine and Application
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Prerequisite: Related subject to thermodynamics in bachelor program
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Principles of thermodynamics, fluid dynamics utilized in analyses and designs of gas-turbine cycles; components

and systems for power plant; automotive and aircraft applications
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Heat Transfer Enhancement
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Prerequisite: Related subject to heat transfer in bachelor program
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Introduction to heat transfer enhancement; active and passive heat transfer enhancement techniques; general
concepts and definitions for heat transfer; hydrodynamic and thermal boundary layers; laminar and turbulent flow in pipes
and channels; pressure drop; friction factor; heat transfer coefficient in pipes; experimental method for heat transfer
enhancement in pipes; experimental set-up; measurement of temperature and pressure; data and data processing;

determination of overall heat transfer enhancement ratio; performance criterion
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Advanced Fluid Mechanics
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Prerequisite: Related subject to fluid mechanics in bachelor program
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henomena of shear flows, jets, wakes and separated flows, Wall-bounded and confined flows, fundamental of

flow control, Passive and active flow control, applications for flow control, introduction to multiphase flows, reacting

flows and vortex flows, vehicle aerodynamics, noise, turbomachinery flows, micro-nano fluid flows
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Advanced Computational Fluid Dynamics
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Modeling for 2-dimensional and 3-dimensional problems, grid quality; turbulence model and measurement;
effectiveness factor for divergence of solutions; steady flow and unsteady flow, compressible flow, multiphase flow, user

defined function (UDF); movable and flexible grid problems, turbulent flow problems, combustion problems
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Aerosol Science and Engineering
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Fundamentals of aerosol science; elementary particle mechanics; Brownian motion and diffusion; evaporation

and condensation; coagulation; filtration using cyclone and fiber filter
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Jet Flow Engineering
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Fundamental of jet flow; free jet flow; wall jet flow; jet flow attached on wall; stability of jet flow; oscillation
in jet flow; mixing in jet flow and flow control; application of mixing and diffusion in free jet flow; application of
impinging jet; high speed jet flow; two-phase jet flows; experimental and numerical studies of jet flow; introduction to

engineering applications
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Energy Management in Buildings
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Comfort cooling and psychrometry; air quality and air change building utility, facility and energy requirement;
building energy load and thermal dynamics; solar heat gain and shading; measurement and control of energy; instrument-

tation for measurement and control
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Industrial Energy Management in Southern Region
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Analysis of energy costs per unit of products; management for energy saving per unit of products; energy
analysis and management in rubber industry: rubber sheets, rubber blocks and rubber products; energy analysis and
management in seafood industry: processing, freezing and heating; energy analysis and management in palm oil

extraction industry; adding value for waste from palm oil extraction
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Energy from Biomass and Conversion
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Potential of biomass as an energy source; biomass resource, biomass production, forms of biomass and
problems in recovering of biomass; thermal conversion; direct combustion, gasification, pyrolysis, large scale power

production from biomass; biological conversion; anaerobic digestion, ethanol production and industrial biogas production

and pollution control; plant-derived oil as an energy source; operation of gas turbine on biomass fuels
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Advanced Combustion
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Physical and chemical aspects of basic combustion phenomena; classification of flames; measurement of
laminar flame speed; factors influencing burning velocity; theory of flame propagation; flammability; chemical aspects;
chemical equilibrium; chain reactions; calculation and measurement of flame temperature; diffusion flames; fuels;
atomization and evaporation of liquid fuels; theories of ignition, stability and combustion efficiency, Programming to

simulate chemical reaction of combustion
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Drying Engineering
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Theory of drying; moisture in gases and solids; moisture isotherm; correlation of moisture-equilibrium data;
characteristic drying curve; critical-point curve; drying of agricultural products by heated air; heat and mass balances in

batch and continuous drying process; types of dryer, enhancement techniques for performance and efficiency of dryers;

energy optimization in drying
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Biofuel
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Thailand alternative energy situation and energy problems; history of vegetable oil-based diesel fuels; types of
biofuels: biodiesel, ethanol, gasohol, diesohol, pyrolysis oil; application of biofuel production; analysis of fuel properties;

basics of diesel engines and diesel fuels; exhaust emissions
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Energy Storage Engineering
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Principles of energy storage; heat storage; media of heat storage; electrical energy storage; fuel cell; energy

losses during storage; design of heat storage; applications

nauIMYusuALasLUUse TWiTA
216-651  WANINGINMTHUOURA 3((3)-0-6)
Principles of Robotics
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History and applications of robots; robot configurations; spatial descriptions and transformations of objects in
three-dimensional space; forward and inverse manipulator kinematics; task and trajectory planning; simulation and off-

line programming
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Robot Control
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Prerequisite: Related subject to principles of robotics
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Dynamics and control of robot manipulators; Jacobian matrix relating velocities and static forces; linear and
angular acceleration relationships; manipulator dynamics; manipulator mechanism design; linear and nonlinear control;

force control of manipulators
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Advanced Mechatronics System Design
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Introduction to mechatronics and artificial intelligence; modeling and simulation of real systems; modern
sensors and transducers; actuating devices; embedded system; intelligent control systems for linear and nonlinear systems;
trends in mechatronics applications and related technology innovation; case study: mechatronics demonstrations and

experiments
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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; aasic theory and design robotic control algorithms for human-robot interaction;
foundations of computer and robotics interface programming; data gathering; data analysis; data evaluation; data

interpretation; data presentation; case study: human-Robot Interaction demonstrations and experiments
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Robot Operating System
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Robot operating system; basic commands; ROS concept; node; topic; subscript; package; stack; navigation;

path planning; SLAM; speech recognition; speech synthesis; robot vision; base control; servo motor control

216-656  FAIMITVUHUIUALAZNITAIVAN 9((3)-12-12)

Module: Robot and Control Systems
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Basic concept of controlled and robotics systems; forward kinematics; inverse kinematics; simulation and

programming of robotics operation; design of robotic system; concept and implementation of Robot Operating System;

programming of robot subsystems
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Expert Systems
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Prerequisite: Related subject to computer programming in bachelor program
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Expert system tools; knowledge representation in expert systems; reasoning under uncertainty; designing and

building an expert system; expertise transfer for expert system design; testing and evaluating of expert systems

216662 M300NLUY ATI18152EMIAZNMTAIVANILLAT I NAIEAS AQUIAT O 3((3)-0-6)

Neural Network Design and Fuzzy Logic Control
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Neural network design; neural networks architecture; perception learning rule; supervised Hebbian learning;

performance and performance optimization; Widrow-Hoff learning; back propagation; fuzzy logic control; fuzzy set

theory; fuzzy logic control; developing fuzzy models; defuzzification; engineering application
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Machine Learning
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Pre-processing; feature; feature extraction; static; Bayes theorem; machine learning; recognition;
classification; polynomial equation; artificial intelligence; deep learning; neural network; automation of production;

industry 4.0
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Data and control systems for electric vehicle
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Data acquisition; sensors, and control systems of modern electric vehicles; board spectrum of control systems;
a review of electrical and electronics, transistors, gates; vehicle network theory, vehicle embedded controllers and
communications protocols; sensors, actuators, electric drive or electric assist vehicles; electrical power control, networks

and communications in modern automotive systems
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Motors for electrified-powertrain vehicles: modelling and controls
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Introduction to tractive motors for propelling electric vehicles; modelling and controls most off-the-shelf

motors in automotive applications; modelling and controls of DC motors and AC motors; important motor parameters,

and specific applications in hybrid, battery, and fuel-cell electric vehicles
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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 modelling of vehicle control system; vibration analysis in vehicle;

equipment and vibration measuring; control and optimization of vehicle system
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Energy management in 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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Module: Electric Vehicle
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Introduction to vehicle energy and fuel consumption; modeling of electric, fuel-cell and hybrid-electric
propulsion systems; supervisory control algorithms; battery technologies, and charging technologies; introduction to
modern vehicle; basic concept of mechanical system and electrical system; vehicle dynamics; frame and structure; vehicle

design; drive train
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Advanced Topics in Mechanical Engineering I
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Advanced current topics of interest in mechanical engineering
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Advanced Topics in Mechanical Engineering I1
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Advanced current topics of interest in mechanical engineering
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Advanced Topics in Mechanical Engineering I11
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Advanced current topics of interest in mechanical engineering
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Advanced Topics in Mechanical Engineering IV
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Advanced current topics of interest in mechanical engineering
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Thesis
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Research on topics of interest in mechanical engineering related to industrial needs under the supervision of

advisors; presentation and oral examination every registered semester; preparation of thesis in a proper form
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Thesis
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Research on topics of interest in mechanical engineering under the supervision of advisors; presentation and

oral examination every registered semester; preparation of thesis in a proper form
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