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53 18391
WAL N WUU N 1 nsaseienindnendnud
iagfin(ussene-Uua-Anwsienuiag)
551891 ANUINUSUMUNTR WUU A 1 45 ¥iwhn
(Master Thesis Scheme Al)

WAL N WUU N 2 @ ASANESIE3HaznsIseiienindneninug
naudvIUeAy Iwulivesndt 20 wilefin
551614 adamaniiugadmiumanmseiing 8(4-9-17)
(Advanced Mathematics for Mechatronics)
551615 mmé’anqmﬁaqaﬁ%u,azqmmvms:u 4(2-5-9)
(English for Business and Industry Communication)
551616 AFNIINORLUNRA 8(4-9-17)

(Automation Engineering)

ngyudvnaen idenseuainseiveluil Suulidesndn 6 wiiefn

551751 3fNIINANNLIUEN 6(3-7-13)
(Precision Engineering)

551752 nskmauinostiglun1sngs 6(3-7-13)
(CAD CAM CAE)

551753 3FINTTUUITHENW 6(3-7-13)
(Maintenance Engineering)

551754 viugus 6(3-7-13)
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(Autonomous System)
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(Entrepreneurship)

551757 gunsnilagiedesilonanisunng 6(3-7-13)
(Medical Devices and Instruments)
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(Synchrotron Light Technology)

551759 A159ANITNANUEmSUlTIneIua 6(3-7-13)
(Energy Management for Hospital)

551760 szuulnimaslugiueuslni 6(3-7-13)

(Electric Power System in EV)




ume.2

551761  AdEAINTINilaseinaavnTsilasIviTINeaeA ImNsIweAmselind  6(0-18-18)
(Industry-University Collaborative of Mechatronics Engineering Research)

551762 seiUauinivy 2(1-3-5)
(Research Methodology)

551763 dotugamaimnssumanmseiing 1 3(3-0-9)
(Advanced Topics in Mechatronics Engineering )

551764 dpdugemaimnssumaamseiing 2 3(3-0-9)
(Advanced Topics in Mechatronics Engineering II)

551765 @unavudindnudmsuirnssuuaavseling 6 MIein

(Graduate Co-operative Education for Mechatronics Engineering)

naudvIInednusuinUadin
551892 ANSNANUSUNUUARLUU N 2 19 1uIEAn
(Master Thesis Scheme A2)

WKW ¥ nsAnesevlaglaifinnsyindineniinus
naudvdeAu Iwulitesndn 20 viein
551614 mﬁmmam‘%’ugﬁm%’uL@Jﬂmmaﬁﬂé 8(4-9-17)
(Advanced Mathematics for Mechatronics)
551615 mmé’aﬂquﬁaqiﬁaLLazqmawwﬂsim 4(2-5-9)
(English for Business and Industry Communication)
551616 AmNIINORLULRA 8(4-9-17)

(Automation Engineering)

nguividen TdenZeunnmeindelull srauliiosndn 18 mizefn

551751 3AINTIUAINLIUEN 6(3-7-13)
(Precision Engineering)

551752 Asldmeauimesiislun1ings 6(3-7-13)
(CAD CAM CAE)

551753 3FINTTUUITEINW 6(3-7-13)
(Maintenance Engineering)

551754 Yugus 6(3-7-13)
(Robotics)
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(Entrepreneurship)
gunsnluaziAdesilanansunng

(Medical Devices and Instruments)
wialulaguasdulasnsou

(Synchrotron Light Technology)
NFIANIINAIUEmMTULTIWeUIA

(Energy Management for Hospital)
syuulniAaslugueudlni

(Electric Power System in EV)
NUITEANUIWTBTEMI NRRIENVNITULaL IV IR AU ImNI TR TR Tng
(Industry-University Collaborative of Mechatronics Engineering Research)
5L 08U75398

(Research Methodology)
shdetugemaimnssuuanmseting 1
(Advanced Topics in Mechatronics Engineering )
shdetugemaimnssuuanmseting 2
(Advanced Topics in Mechatronics Engineering II)
avnavadnAnwdmsuimnssuuannsetng

(Graduate Co-operative Education for Mechatronics Engineering)
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NguIVIVIAY
551614 adnAnanstugedmiumanmaating 8(4-9-17)
(Advanced Mathematics for Mechatronics)
AyrGeAunay : 1l
aumadseyius aunisavans Rvndadaduiuge Joulvveuimuarlainuiladdu aunms
duiinanisuiszuvannsadulaeldunsng auunnmes Hsidureaiiudsitedou ssuuiidauas
mMswdasseuuiide nsldsafeuitidadiiaudionisuddam nsldlsunsuraufinnesdslunisud
aunTsfivadin MIlnTeitoyaneisidatnuasanuinziy
wadugvanisizous
dawafadunsSedlulugaiudinfnyasiiazann
1. Muauaruiannsiadamasiiedestuiulndadounazsunuddou
2. Uszgnaldisminduazlainulunisundayymmdiainssy
3. srynmantRvesiliituadineanduasguildlumimns
4. Yszendldmelian1sinsendaduaviudymising 9 ndanssy
5. TdsudevuiagaiuavdiglunsinsgimanaRagvesaunIToynus
6. unaunsadulagldlusunIuABNNADITIY (191 MATLAB) @5199180 9L UUNIY
AIRPNENT warnTzvidayamelusunsy Simulink
7. TlUsunsuneniinestislunIsiasT Iz 1wy Minitab, Excel @9sun19ilAs1zin1eaia

1 I ¥
LAZAUUIALLT UMY

551615 Awndenguiiiegsnauazgnavnssy 4(2-5-9)

(English for Business and Industry Communication)
Reuly : Tngeafiuseuyesanv1in

Winyuvinwensdoansnwsingudniugsiasunsya n1sils isenu uagns e na

gns Msdoansifiogsia dnvugmanwiidfylunndeudegiia Insufuidenismanassyuy
gnavinssy el Feuannsnthlulszgndldlunsihauldogsdiussansam
wadunudn1sGeus
dawafadunmsSeululugaiiudriinAnuaisiiavanunse

1. dnfnwanunsadiniwsengululdlunisvinuldase wu Weudwad aavune wany

Tnaumeun1wsangy usu

2. thdnsannsntiausluissyndunvsanguld
3. UuneA

v =

tnAnwannsathenusluldifienisaeunissinguunaspueslinzuuuiungensula

10
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551616 AFINTIUIALULIR 8(4-9-17)

(Automation Engineering)
deAunau : Ll

Anwmshaureanesinsdmlusi® msfnvinmsvhanureawuesiuusieg fldluszuy
anludA N13ANYINITINUYBWBLMBTILALIYUU Pneumatics N15138USTEUUAIUANYUTEANANNY
\WU Programmable Logic Controller ag Microcontroller n1silnniserukuulnianagiuuniena
dmiuiaTesdnsdalusi@ n1sdnwinisuszgndld Machine Vision uagnslilusunsuneufianesi
Aerdes Anwinisdeusewaynsdsdyano ﬂﬁﬁﬂﬂizﬂauuasmmmLﬂéaﬁﬂsé’miuﬁammgﬂquﬁl
vun N3UsEynAldseuvanludfuas Machine Vision $IufUUEUA WAZNTRRNHUUTEUUSALULA
wadunuin1aGeus
dawafadunsSedlulugaiudninfnuasiiazann

1. 95U1M3NUYBY Proximity Sensor, Position sensor Uszinmeineg Aldlgmamnssu

2. {@ulUsunIuAIUANNISTINAIUYEY Programmable Logic Controller lg1

3. Weulusunsuaauaun1s¥ineaIues Micro controller 1g1

4. WousoawliliarszuuANY8$I95 Preumatics MugUuUUdmuald uazaunsn

PONLUUNIMIVANSRIULRMEIZUY Pneumatics 1@

5. AmuAU DC Motor, Stepper Motor &g Servo Motor e

6. 152U Machine Vision 3nUsgnaunmsvihiuveaazesinssnlusi@le

7. 91ULUULATITEULUY 289393500 293983 szuunaln waslknulInIsiinuves

\p3esdnssnlusiAle

8. TAdesilonnag lunsuszneu ahuazdouthsaniesdnssnlusifonavnssuls

9. l¥szuudnludiiuag Machine Vision saufiuviueus

10.UsuU5ueRasIn st aIeTasinsdnludAnifleg sz niwmsvhaugstu

11 s nuuusrUUdalusialiinumzauiuaufosnsldlununaimnssundeaui

WeTa9la

11
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nguAY LGN
551751 AINTIUAIULIUELN 6(3-7-13)
(Precision Engineering)
AyrdsAunau : Ll
457918 MEN TN NN TN UAUDILTINA TR UUTIA0IN N ALAAIEARTUDITZTUUNNNG
warllilulawunan Tawuaud 2ONWUUMIATUANLUUPL, PD, PID, Lead, Lag, Pole placement,
Observer, Servo system 355gutendnualredssuukazUayaUseavglunisdielssanauuudnaes
MeAEiANENSLALRONLUUFIAIUANTEULANBINAHRlUSLNTUABLAIWES MATLAB, C language
wadugvanisizous
dawafadunsSeululugaiiudrindnuaisiiaranuise
1. @31508579 NAADU AATIZAADYTAIN N1TABVAUDLTINATALUUTIADINNANAAIENS
gasszuunana wagliilalulawuna Tl
2. annsaldisseuenanualradsyu(System identification) Tun1susyanailuudaemng
AdpFansTRIITUUNING Lagluvle
3. awnsneenuuuiIAIuAulluniAgnamnssa W Pl PD, PID, Lead, Lag, Lag-Lead
Controller 1a
4. ’mmiaaaﬂLLUU(?ﬁMUQiJﬁﬁEﬂmJ L Pole placement, Observer, Servo system 1]
5. gnansariilansyihauresssuvatasnailaii(Embedded system) dmsuszuuaiunula
6. a1u130ltdgy1UseAuglun1sti8UssanukuUINasINNANAAIEA AL DN LUURY
AIUANYRITEUUAIUANLA
7. inwrarusaldlusunsuasuiaumes 1y MATLAB, C languagetialun1sitasieni

1A TUNNTUDBNUUUTLUUAIUANKUUA L1

551752 nsldnaunanastaelunisudn 6(3-7-13)
(CAD CAM CAE)
AUsAunau ; ludl
SIULAYASILUVINY 3 1R vestudiunIesdins neldlusunsudeunuuluneniamesld 19
TsunsutheosnuuuumsicmnssuiieUssifiumnudomevesturnuneldnissain nszwain
MsEMeAudeuld Ussiliuanumingauyesuunnd usunounsaiatunuaiele %ugﬁ%umm%q
éhEJLﬂ'%'am'ﬁ'mﬁm%umuﬁmuthummﬁaLm% W 1e5es CNC, 1A309 RP, 1A309 Laser cutter 1¢i
wadugnanIsiFous

deadadunsiseululugatudatnfnwmsiogaiunsn

12
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1. 9TULUULAZATINULUUIU 3 T/ (CAD Model) 5983n15911WUUaU (Drawing) YoTudIL
\A3099n3 Melusunsy CAD 1w SolidWork, AutoCAD Cartier tusiu 1¢r

2. Tiginnudevneestuny neldnnszniousnnseyin Wy Mssuuvain nszwadn
AMsemeanusou Wudu

3. AIATIERAVUIALNYALTILUNATUNY 3 7 Aeuad1aluauess

4. a¥198uuase m“%'mﬁ'mﬁm%umuﬁmuqumuﬂauﬁama% 1 1389 CNC, 1A304 RP,

w503 Laser cutter bl wiouvialdaanug CAE Ainszvianuudusivesdunuld

551753 Jenssuungeine 6(3-7-13)

(Maintenance Engineering)
AydeAunau : Ll

seuvauissshwnlulssnugnamnssudagdu n1sungeshwidawnly nsungesnuias
Josiu Mstrgsdnwnnuanin anugaual 16 Usenisuasiuifnnisuiulss mstsesneiuun’
wafnnAuildusaa (TPM) 8 lamdnves TPM nsUseiiuuseansaimautigednu wu MTBF,
MTTR uag OEE Rnvinwenisaumaugayiuan

nagnsnTIgednwamanw Wunagnsiiondenisnsivasuanimaiesdins ietaelunis
Uszidlumnudemelagedennsgiu uay msidaduanuunnses smeomaia nsduaziiion ns
asvaevgamniidudiu wineAdemdmnssudenvniinuszuuitadunuied
wadugudn1aGeus
dawafadunmsSeululugaiiudriinAnuaisiinzanunse

1. Whlaszuunudngssnyuuseg 1o

- ilandnns wnAndidguesnsiigsdnwinuurinaiynauldmga (TPM) 16

- Usedludsgansninauinsssnwiasanuayailussuunudisdnula

2

3

4. FWinwensUszdiulavAumaugaUanta

5. MauHUIL RgTUUIsEnwamanm ¢

6. ama¥n Inseiduanansduasiioudedu waz Savhsenuls
.

. NEAMANUSOU BAY IRYITIEUNITIASIEANALS

551754 jugus 6(3-7-13)
(Robotics)

deduniou : Ll
nMsuuzinAgfUueud Ussnnuesiusuigaamngsy aataiansueiusud forward

WAy inverse kinematic N1SMMUALEUNINITIAROUNVBIUEUA NStTRauRImaTIuNTYIBALIN

13
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kinematics N"5¥141UY84 sensor Law actuator Aldluusudgnavnssy MinUfualunsauau
vusudUszianengg nsiinvinuglunsliiusunsuaesiamefitetislunsinuazauaugunsai ild
fuueud N1sUszgndldvueud Lavn1sesniuuvueus
wadugvanisiFeus
dawafadunsSeululugaiiudriinAnuaisiiaranuise
1. AUANMTINUYBULUARAMNTTY Usean Articulated arms, SCARE Robot wa
Cartesian Robot 1§
2. AUANMTILYBY DC Motor Ussiananaadildlusiueus 1wu DC Stepper motor, DC
Servo Motor 6
3. Wilawazarunsadesigisunamansvonalnyueus a111303iAs1ERAIwNLS
AIULEY mawjuaumﬂlﬁ WU Direct Kinematic ua Inverse Kinematic
4. muAuLAYfTUAEUNINIsIAABUT (Path Generation) LUUANSY A@1313A8BNLUUANS
Lﬂﬁauﬁﬁgﬂu Cartesian space L@y Joint Space
5. 1@enld Sensor wag Actuator Ussnwsinaeildluvusudldegramnzga
6. TTUsunTURRLTAIOS 191 MATLAB, LabVIEWAlaruasmsviauves Actuator wuusing o ¢

7. gankuuusuAliOumnraNiuausemnsilunundmnssusenuiinegtela

551755 S2UUNMNIUDETS 6(3-7-13)
(Autonomous System)
AvrUsAuneou : Tl
NANNITUALITNITAIIY VBITLUU Autonomous TEAUVB S Autonomy AT 513
andnenssuvesiiunu (agent) mMsAmamiasuiiunesludygiUseivg n1sfud nsudaniss
Dudyaanaiouwaznisdnnisdyaanaion nsmvauuasnisdnduls n1siseuduazvesdniug
n1591191usuAukaEN U AU uSsendnedu Hnujuimiudalassuy Autonomous Alg
5eUUUfUANN9UEUA (Robot Operating System: ROS) wagnsussendldiuviugusinuusigeg
v
NaduaNSNTITeu;
= 2 & = & v o = N
diaiasadunsiseululugaiuanin@nwiaisiiaganunse
1. 1W1la SEAUVDY autonomy WaEIEUU autonomous
wWlalassadsandnenssuvesdiunu (Agent-Oriented Architecture)
aunsaAnuarUsrendldnsmeuiiunesmelanyiuseiivg
v 13 v YV Y [ = [ (% & < v
Wlauaguszgndnmsiuiuasulasmsiiludyaaaiioutasdanisdyyaatoututoya

aunsneanwuuMIAuANkarnsinaulalviiuiueudle

o A LD

a1unsnUszenan1sleulusunsuuu ROS lunsaiuauvueudluguuuumieg ity

Autonomous

14
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551756 Auludusznaunis 6(3-7-13)
(Entrepreneurship)
deAunay : Ll
Tugasiuaudugusznaunis (Entrepreneurship) aziiuni1sufuRassuwazn1simuisn
yanalumsFudussialmilaglindnmsuaziaiesiiovss Lean Startup fiiamnandanoumiaiadiay
Igminarldvtlan Taglulupatiasusznauludediade Tiun ndnmsdndseeniuy Mafumuasnis
a519loNan19gsNT MINRUILLIANGINA N15aTIANAT N15PBNLULFULUUEINY MITRIInAIALAY
aNA1 MIAATILNANUABININNTRURAzUAIRUNUSMTUTINIlL MsdLaueLuIAngsa
wadugvanisiFous
dawafadunsSedlulugatudindnwasiiazanne
1. Ainsgilenmanigsianazivuanguidmneiddneanle
. UssendlduuimenisAnideenuuulunsimuinwifngsialvile
. PONLUUMULTIARgINavdla

- ARTeRANNaeIn1snNIsiudmsugsialndla

2
3
4
5. Wwunagnsnisiiignainvesrandueiwasuinisi
6. vhusmfuTiATauainvanels

7. dnauewnfngsialuale

G|

551757 gunsaluaziasesiiontanisunme 6(3-7-13)

(Medical Devices and Instruments)

AydeAunau : Ll
flugrumnainieinanaraisivevesuywifiisitestuniseenuuugunsniuaziadosile

mansunnd [euly anasgiu anuvasadslunseenuuugunsaluaziaiosilonisnisunmd ns

UIM3ian1s Msdentige msaeuifisugunsaluaziaTosiiontanisunng wdnnssuuAIUAN

dnluiRuareenuuusmueuiligunssitazidesilomanisummd msfmunagideiugunsalias

\3esilomnamisunng

wadunuEn1IGeus

= g & a R PN
Lm)LﬁiﬁlaumiljﬂﬂﬂmqauLLmuﬂﬁﬂH’lmw‘%mmm

sl v LY

1. ansadlafiugiunenieimauaraisinewesyusiiisdostunisesnuuugunsal
uaziATaaTlomansuymely
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551758 waluladuasdulasnsoy 6(3-7-13)
(Synchrotron Light Technology)
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551759 M159AN1SWAIMUFmIULsmeIUIa 6(3-7-13)
(Energy Management for Hospital)
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551760 ssuulwramaslugiusudlni 6(3-7-13)
(Electric Power System in EV)
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551761 4MUARLAMUTWADIININYAGMNTIULGLIVNINGIRBAUIAINTTUUARNTBLNE 6(0-18-18)
(Industry-University Collaborative of Mechatronics Engineering Research)
Fouly : MuANUTLYBUYEIEN YA
tnAnwdedluufiAnuluaniuysenaufian suuufuiaIiauneial auauiiugey
sewinanuUsznouianisuazndngms laefinanufoRnulitesndt 144 Hlussontanisdinw
wagluseninsufoRnudoniidensduimnssuuaamsedndildfunounineg eanuuszney
Aanswagnangns Wugimuaiidedde lnelunisddesiuiuseninaniulsznevianisway
néngnsmiinsUsziiumudI3aresuddenndaudaluimaiiny nansussiiunsufiRny
uazseIdeiildsuneuninelasnisasuuinidanardaonaissisnumugUiuuinangnse
A
wadunudn1aGeus
dlawafadunsSeululugaiiudindnyinsiazann
leiadaruniaouluseiniudindnmmsiiaranse
1. thanuf vinwe wiede uaziadesilemdimnsaululdluanuads
- finsguiunsideantangdaymasdluningaamngsy
. annseaninziuastdymlumddemnssuls

2

3

4. AomsognaiiussAnBnwiamanauazniaideu

5. ansadniuns Ussendviseutdaymadmnssuladniagans
6

. W lawarsuRAvaUmaUegnslnoTnwkar dasseussaludI v TN

551762 s2iU8u3nive 2(1-3-5)
(Research Methodology)
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551763 Watatugimsiansausaamssiing 1 3(3-0-9)
(Advanced Topics in Mechatronics Engineering 1)
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(Graduate Co-operative Education for Mechatronics Engineering)
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Compulsory Courses
551614 Advanced Mathematics for Mechatronics 8(4-9-17)
Prerequisite : None
Differential  equations, Laplace equations,advanced linear algebra,boundary
conditions, and eigenvalues and eigenfunctions, integral equation. Solving a system of linear
equations using matrix, vector fields, and functions of complex variables, coordinate system
and coordinate system conversion. The use of numerical methods to solve problems, the
use of computer software to solve algebraic equations. Statistical analysis and probability
analysis.
Learning Outcomes
Having successfully completed this module student will be able to:
1. Calculate and solve the mathematical equations associated with complex
variables and complex numbers.
2. Apply the matrix and eigenvalues and eigenfunctions to solve engineering
problems.
3. Specify the properties of the standard math functions that are used for
engineering tasks.
4. Apply numerical analysis techniques in engineering problems.
5. Implement numerical methods to analyze the solutions of the differential
equations.
6. Solve linear equations using computer-aided software (e.g. MATLAB), develop
mathematical models, and analyze data using Simulink program.
7. Use computer software such as Minitab, Excel, for statistical analysis and

probability analysis.

551615 English for Business and Industry Communication 4(2-5-9)
Condition : Consent of the School

English communication skills enhancement for speaking, listening, reading and writing.
English communication strategies for businesses, key words in business writing emphasized
on production and industrial systemsin order to apply to work effectively
Learning Outcomes
Having successfully completed this module student will be able to:

1. Use English for work, e.g. formal email writing, English conversation, etc.
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2. Present at the meeting and conference in English.

3. Apply knowledge to take the standard English proficiency test and achieve
acceptable scores.

551616 Automation Engineering 8(4-9-17)
Prerequisite : None

Automatic machine operation, functions of various sensors used in automation
systems, functions of motor and pneumatic system. Various type of control systems such as
Programmable Logic Controller and Microcontroller. How to read electrical and mechanical
diagrams for automatic machines. Machine vision applications and related computer
applications. Connectivity and Transmission. Assembly and control of automatic machinery
according to the prescribed models. Application of automation and machine vision systems
with robots, and automation system design.
Learning Outcomes
Having successfully completed this module student will be able to:

1. Describe functions of proximity sensors, position sensors used in the industry.

2. Program the Programmable Logic Controller.

3. Program micro controllers.

4. Connect the wires and air circuits of the pneumatics circuits based on the
prescribed configurations, and design automatic control systems using
pneumatics.

5. Control DC motor, stepper motor, and servo motor.

6. Implement the machine vision systems for automatic machine operation.

7. Read and write electrical circuit diagram, pneumatic circuit diagram, mechanisms,
and flow diagrams of automated machinery.

8. Use the tools to build and repair industrial automation machines.

9. Integrate automation and machine vision with robots.

10.Improve existing machines or automatic machines to increase the efficiency of the
machines.

11.Design automation systems to meet the engineering requirements or related

applications.
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Technical Elective
551751 Precision Engineering 6(3-7-13)
Prerequisite : None

Stability and dynamic response analysis formathematical model of mechanical and
electrical system in time domain, frequency domain, Design controller such as Pl, PD, PID, Lead, Lag,
Pole placement, observer, servo system, System identification and Al to estimate mathematical
model and design controller, Embedded system, MATLAB, C language programming
Learning Outcomes
Having successfully completed this module student will be able to:

1. Create, test, and analyze the stabilities of dynamic response mathematical
models for mechanical systems and electrical systems both in the time and
frequency domain.

2. Use the system identification to estimate mathematical models of mechanical

and electrical systems.
Design controllers used in industry, e.g. PI, PD, PID, Lead, Lag, and Lag-Lead controllers.
Design modern controllers, e.g. Pole placement, Observer, Servo system.

Understand the function of embedded systems for the control system.

IS

Use artificial intelligence to estimate mathematical models and design controllers
of control systems.
7. Have computer skills, e.g. MATLAB, and C programming language for analyzing

modeling of various control systems.

551752 CAD CAM CAE 6(3-7-13)
Prerequisite : None

Read and created the 3D of machine parts by the CAD programs. Evaluated the
failure of the machine parts under the static load, fatigue load, thermal load the CAE
programs. Evaluated the optimal size of machine parts before real creation. Created the real
machine parts by CAM such as CNC machine, RP machine, laser cutter machine.
Learning Outcomes
Having successfully completed this module student will be able to:

1. Read and create 3D models (CAD Models) and the drawing of the machine parts

with CAD programs such as SolidWork, AutoCAD Cartier, etc.
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2. Analyze the damage of work pieces subjected to external loads, e.g. static load,
dynamic load, thermal load, etc.

3. Analyze the suitability of the 3D work piece before creating the actual work piece.

4. Create actual work pieces using computer-controlled machine, e.g. CNC
machines, RP machines, laser cutters, and apply CAE to analyze the strength of

work pieces.

551753 Maintenance Engineering 6(3-7-13)
Prerequisite : None

Total Preventive Maintenance(TPM), Corrective maintenance,Mean Time Between
Failure (MTBF), Mean Time To Repair (MTTR), Overall equipment effectiveness(OEE),
Condition Based Maintenance(CBM),Vibration analysis and thermal image for CBM, Research
topics in maintenance engineering such as Self-diagnostic system and Fault-tolerant control
system
Learning Outcomes
Having successfully completed this module student will be able to:

1. Understand various maintenance systems.
. Understand the principles and concepts of Total Productive Maintenance (TPM).

. Evaluate the performance of maintenance and wastage in maintenance systems.

2

3

4. Have wastage assessment and searching skills.

5. Plan the maintenance work on the conditions.

6. Measure and analyze vibration signal and prepare reports.
-

. Take thermal imaging and prepare analytical reports.

551754 Robotics 6(3-7-13)
Prerequisite : None

Introduction to robotics, types of industrial robots, robot kinematics, forward and
inverse kinematics, robot path generation, using the computer to kinematics calculation, the
function of sensors and actuators used in industrial robots. Practice in controlling various
types of robots. Practice in using computer-aided software for the measurement and the
control of robotic devices. Robot applications, and robot design.
Learning Outcomes

Having successfully completed this module student will be able to:
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1. Control of Articulated Arms, SCARE Robot, and Cartesian Robot.
2. Control various types of DC Motor used in robot such as DC Stepper Motor, DC
Servo Motor.
3. Understand and analyze the dynamics of robotic mechanisms, analyze position
and velocity of robots using both direct kinematic and inverse kinematic.
4. Control and generate different paths, design the robot movement in both
Cartesian space and Joint Space.
5. Properly select various types of sensors and actuators used in robots.
6. Have skills to use computer software such as MATLAB, LabVIEW to control
various actuators.
7. Design robots to serve the needs of engineering or related jobs.
551755 Autonomous System 6(3-7-13)
Prerequisite : None
Principles and methods of Autonomous systems,autonomy level, agent architecture,
computerized computation in artificial intelligsence, recognition, virtual signal conversion and
virtual signal manipulation, control and decision making, learning and Knowledge of
collaboration and interactions, autonomous system practice with robot operating system
(ROS) and application with various robots.
Learning Outcomes

Having successfully completed this module student will be able to:

[EN

. Understand the level of autonomy and autonomous systems.
. Understand the architectural structure of the agent-oriented architecture.

. Use artificial intelligence in computer calculation and application.

A W DN

. Understand and apply the recognition and conversion of virtual signals and also
manipulate the virtual signals.

5. Can design control and decision making systems for robots.

6. Apply programming on ROS to control and run various types of robots

autonomously

551756 Entrepreneurship 6(3-7-13)
Prerequisite : None
The Entrepreneurshipmodule focuses on the practical and personal development

aspects of starting a new venture, utilizing the lean start up tool developed in Silicon Valley
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and applied globally by numerous startups. The module contains the following topics:
design thinking principle, opportunity discovery / creation, ideation, value creation, business
modeling, customer & market orientation and customer & market development, feasibility
analysis, and pitching.
Learning Outcomes
Having successfully completed this module student will be able to:

1. Analyze business opportunities and identify potential targets.

2. Apply design thinking in developing new business ideas.

3. Design new business models.

4. Analyze financial needs for new business.

5. Develop market entry strategies for new products and services.

6. Work with diverse teams.

7. Introduce new business ideas.
551757 Medical Devices and Instruments 6(3-7-13)
Prerequisite : None

The content composes of fundamental of human anatomy and physiology
associated with medical device and instrumental designs, the regulation, safety concern and
calibration of medical devices/instruments. The medical devices and instruments provides
knowledge about design and regulation of medical device and instruments. Principle of
automatic control system and controller design for medical devices and instruments.
Learning Outcomes
Having successfully completed this module student will be able to:

1. Analyze business opportunities and identify potential targets.

. Apply design thinking in developing new business ideas.

. Design new business models.

. Develop market entry strategies for new products and services.

2
3
4. Analyze financial needs for new business.
5
6. Work with diverse teams.

7

. Introduce new business ideas.
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551758 Synchrotron Light Technology 6(3-7-13)
Prerequisite : None

Introduction to the use of synchrotron radiation,Principlebeamlinedesign,Introduction to
linear accelerator and applications,Beam instrumentations and beam characteristic
measurement, Introduction to magnets and theoretical fundamentals, Magnetic measurement
and magnet fabrication,Basic RF and microwave theoryand properties, Vacuum technology.
Learning Outcomes
Having successfully completed this module student will be able to:

1. Have knowledge of Synchrotron light source and control and also techniques of
using Synchrotron light for research.

2. Have knowledge and basic understanding of electron beam characteristics to
produce synchrotron light as well as the process of measuring electron beam
and synchrotron light characteristics.

3. Understand and analyze electron beam dynamics in a linear accelerator and an
electron capture loop as well as the synchrotron light characteristics throughout
the beamline to the experimental station.

4. Have knowledge of electron beam dynamics moving through insert devices and
understand Synchrotron light characteristics generated by insert devices.

5. Have knowledge and basic understanding of the design and development of
themagnet and magnetic field characteristic measurement system.

6. Have basic knowledge of electron beam acceleration in the radio spectrum, the
design and development of the system to measure the linear accelerator and RF
cavitycharacteristics.

7. Have knowledge and understanding of high vacuum technology, vacuum

measurement, and vacuum test for the Synchrotron light source.

551759 Energy Management for Hospital 6(3-7-13)
Prerequisite : None

Introduction to energy and energy usage in buildings; Energy conservation regulations
and energy management system; Regulation and standard related to cleanroom in hospital;
Measurement and energy conservation measures for hospital in various systems such as
electrical system, lighting system, motor, compressed air system, water pump and fan, steam

system, furnace, heat recovery, refrigeration and airventilation system; Energy audit criteria
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for energy conservation potential, target setting and action plan; Energy management

reporting; Practice in energy auditing in hospital.

Learning Outcomes

Having successfully completed this module student will be able to:

—_

Explain regulation related to energy conservation for hospital

Explain good energy management

Explain regulation and standard related to cleanroom for hospital

Audit for energy conservation potential in various system for hospital
Compose draft of report for targeting and plan in energy conservation report

Audit for energy conservation for hospital

551760 Electric Power System in EV 6(3-7-13)

Prerequisite : None

This course describes the power electronics and the power components used in

electric vehicle, advantages and drawbacks of different drive train configurations, dynamic

motion control, on-board energy storage systems and charging/ discharging aspects of

batteries.

Learning Outcomes

Having successfully completed this module student will be able to:

1.

Understand the basic principles of power electronics used in electric vehicles,
including rectifiers, choppers, DC-DC converters, inverters, and power circuits.
Understand the principles of electrical machinery related to electric vehicles.
Have knowledge of the characteristics, strengths and weaknesses of electric power
sources used in electric vehicles e.g. battery, supercapacitors, and fuel cells.
Understand the structure and working principle of different electric motor drives,
the ability of selection and size determination of the propulsion motor,

propulsion system, and power source for electric vehicles.

. Understand other power electronic circuits, e.g. chargers, generators, and auxiliary

drives used in automotive.

Have knowledge of the detection system and lighting system used in modern cars.
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551761 Industry-University Collaborative of Mechatronics Engineering Research 6(0-18-18)
Condition : Consent of the school

Studentsmustwork full-time or part-time at a workplace approved by the company
and the school with the minimum working hours of 144 h per semester. Students must do
research on mechatronics engineering at work, the company and the school specify a topic
of the project. This is a joint research between the company and the school. The
assessments of the project are based on working hours, performance evaluation, project
reports that are in the form of prescribed oral presentation and reporting documents.
Learning Outcomes
Having successfully completed this module student will be able to:

1. Bring knowledge, skills, techniques and tools in engineering to use in the real
workplace.
Have research procedure based on real problems in the industry.
Analyze and identify engineering problems.
Communicate effectively both in speaking and writing.

Successfully apply or solve engineering problems.

A A A

Understand and be responsible for professional and ethical work.

551762 Research Methodology 2(1-3-5)
Prerequisite : None

Principles and methods of research. Interesting research in engineering, analysis of
problems to specify research topics, writing research proposal, research planning, data
collection plan and data analysis, result interpretation and discussion, writing research
reports and academic articles, research presentation
Learning Outcomes
Having successfully completed this module student will be able to:

1. Write research proposal and research plan.

2. Interpret and discuss results as well as write research reports and academic

articles.

3. Present research publicly.
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551763 Advanced Topics in Mechatronics Engineering | 3(3-0-9)
Prerequisite : None

Higher education in mechatronics engineering considering a case study by using
advanced methods to solve problems. Use advanced methods to design experiments.
Learning Outcomes
Having successfully completed this module student will be able to:

1. Analyze and identify engineering problems.

2. Design and find solutions to engineering problems.

3. Apply or solve engineering problems successfully
551764 Advanced Topics in Mechatronics Engineering I 3(3-0-9)
Prerequisite : None

Higcher education in mechatronics engineering considering a case study by using
advanced methods to solve problems. Use advanced methods to design experiments.
Learning Outcomes
Having successfully completed this module student will be able to:

1. Analyze and identify engineering problems.

2. Design and find solutions to engineering problems.

3. Apply or solve engineering problems successfully.

551765 Graduate Co-operative Education for Mechatronics Engineering 6 credits
Condition : Consent of the school

Students work full-time at a workplace approved by the Faculty for one semester.
They will be responsible for the project agreed between the advisors and the supervisor at
the workplace. When the project is completed, students need to submit a report, present
the project, and be evaluated by their advisors and the supervisor at the workplace.
Learning Outcomes
Having successfully completed this module student will be able to:

1. Analyze and identify engineering problems with entrepreneur.

2. Design and find solutions to engineering problems.

3. Work and interact with other people very well.
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Master Project
551702 Master Project 7 credits
Condition : Consent of the school

Projects or problems in engineering mechatronics under the guidance and control of
the advisor, which covers the past research, data collection, result analysis, and conclusion.
Students must submit a report and conduct an oral presentation.
Learning Outcomes
Having successfully completed this module student will be able to:

1. Analyze and identify engineering problems.

2. Design and find solutions to engineering problems.

3. Apply or solve engineering problems successfully.

4. Develop and control various systems properly.
Master Thesis
551891 Master Thesis Scheme Al 45 credits
Condition : Consent of the school

Original research for a Master Thesis which is a part of the program.
551892 Master Thesis Scheme A2 19 credits

Condition : Consent of the school

Original research for a Master Thesis which is a part of the program.
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