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Fv109AY
WAV Fa3 UUNUILAN (Usse1e-UUR-Anedienues)
010735901  s2td8uUdBITeNI9IAINTTU 1(1-0-2)
(Engineering Research Methodology)
010735902  &uuun 1 1(1-0-2)
(Seminar 1)
010735903  duxun 2 1(1-0-2)
(Seminar II)
ANENUS
e G Fai UUNUILAN (Usse1e-UUR-Anedienuas)
010735922  Aneniinus 12
(Thesis)
nUINIYUTON
AN NANNFERT 6 NUBAN
ThdeniSewanmedndeluil
AV Ho3un IR (Ussee-Ufua-Anwdienuia)
010735101  WmANANITANIMEIMTUIAINT 3 (3-0-6)
(Computational Techniques for Engineers)
010735102  Adinenansuseend 3 (3-0-6)
(Applied Mathematics)
010735103  NITIATIEAUAIAD 3 (3-0-6)
(Matrix Analysis)
010735104  shuUsduuazNIEUIUNNTALAAARN 3 (3-0-6)

(Random Variables and Stochastic Processes)
010735105  ANSASNUUUTIABITZUUNNALAFAIEAS 3 (3-0-6)
(Mathematical System Modeling)
RLARLGIDYEERGH] 9 vidienin
ThdenZeuanseivdelud
1. nquivIMNTsUNTInAY

B G Fa3 NN (Usse1e-UUR-Anedienuas)

010735201  in3osilefniaion 3 (3-0-6)
(Virtual Instrumentation)

010735202  M5IALALIATIENTRLATNIAINTTY 3 (3-0-6)
(Measurement and Data Analysis for Engineering)

010735203  svuuiAdesilotn 3 (3-0-6)
(Instrumentation Systems)

010735204 m%qﬁa’iﬂLLazmuauqma’mmim 3 (3-0-6)

(Industrial Instrumentation and Control)

010735205  iATeYngUoyARNaNTTY 3 (3-0-6)
(Industrial Data Networks)

010735220 L%qﬁmLawwwwﬁ”’mimﬂssumﬁmau 3 (3-0-6)

(Selected Topic in Instrumentation and Control Engineering)



2. nguivArnssuAnvMseind

SWHIY Fa3w IuUNUILAR (Ussee-UUua-Anenienuas)

010735301  MgufN1sAIVAY 3 (3-0-6)
(Control Theory)

010735302 launufnduazlaundavesiauna 3 (3-0-6)
(Kinematics and Dynamics of Manipulator)

010735303  Usygy1Usehvguasnguiaussamuuunauinse 3 (3-0-6)
(Artificial Intelligence and Neuro-Fuzzy Theory)

010735304  ANSUSEUIANANIN 3 (3-0-6)
(Image Processing)

010735305  nsviudeyauardyn1andingiadu 3 (3-0-6)
(Sensor and Data Fusion)

010735320  L3esdmamiznisdnuimnssumnamsetingd 3 (3-0-6)
(Selected Topic in Mechatronics Engineering)

Fndeniiily 6 ein
TdonGeunnneinelull vieneivlaq Alnaeulundngasi
WAV Ho3un AN (Ussene-Ufua-Anwdienuia)

010735801  N159BAKUUNATAINBAKATDUIADN 3 (3-0-6)
(Digital and Analog Circuits Design)

010735802 indesdlotaiildlilasiuswaises 3 (3-0-6)
(Microprocessor-Based Instrumentation)

010735803  n1sUTELIANAdYY10LTIRINDE 3 (3-0-6)
(Digital Signal Processing)

010735804  ABNWIMDIVIODNLUULAZIIUIAINTTY 3 (3-0-6)
(Computer Aided Design and Engineering)

010735805  WnldaLasilamesiusd 3 (3-0-6)
(Wavelets and Filter Bank)

010735821  szuumuanliifudadu 3 (3-0-6)
(Nonlinear Control Systems)

010735822  MIsAIUANKUUTILNULasUTURLDIlA 3 (3-0-6)
(Robust and Adaptive Control)

010735831 AN U IuLAZAINTEA 3 (3-0-6)
(Sensors and Actuators)

010735832  wiAlulagdnluiia 3 (3-0-6)
(Automation Technology)

010735833  A1TAIUANATLUIUNNT 3 (3-0-6)
(Process Control)

010735834  svuuiAdesilotailsde 3 (3-0-6)

(Safety Instrumented System)
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N 1 aransenen 2

SRAIYN Fodn UIURUAA
0107351xx A UAONNALIAAIENT 3 (3-0-6)
(Technical Elective in Mathematics)
010735xxx Iy nFeNanIznay 3 (3-0-6)
(Engineering Elective)
0107358xx v udeniialy 3 (3-0-6)
(General Elective)
010735903  &uxun 2 1(1-0-2)
(Seminar 1)
591 10 wudqenn
i 2 aamsAnendi 1
SRAUN Fodw uUNLEAA
0107358xx ¥ deniiily 3 (3-0-6)
(General Elective)
010735922  Aneniinus 3
(Thesis)
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SRARYN Fodw TUIUNRUIWAA
010735922  Aneniinus 9
(Thesis)
39U 9 wenA
AN95UTI183YN
010735101 nadian1sAuIdImsUIFINg 3 (3-0-6)
(Computational Techniques for Engineers)
FdeAuneu - Lidl
Prerequisite . None
MIATUIUYDIAONRUADS WaRasvesEuMSIUTudU MsuAsEUVaNMIBudU Hendulsyanae
MY RUSHATUSTUSIAWIAY MIVIWaRALIIATYRENNTTRUYRUTaTY
Computer arithmetics, solutions of nonlinear equations, solving systems of linear equations,
approximating functions, numerical differentiation and integration, numerical solutions of
ordinary differential equations.
010735102  adinAansuszend 3 (3-0-6)
(Applied Mathematics)
dsAuneu - Lidl
Prerequisite : None

a

Wilndureniu uaaadaven1sulsiy I5vensdadsnd ovewnataonu FRuasnsduiilouas
smyaduies

Green’s function method, calculus of variations, Rayleigh-Ritz method, Galerkin method,
finite difference and finite element methods.



010735103

010735104

010735105

010735201

A IATIEIAUATND 3 (3-0-6)

(Matrix Analysis)
wdsdunew Tl
Prerequisite . None

Yiginnwes Awesiiuud used waamuniely latnunnmesuazailonuy suwuualuilda
sUuueeslidou wadndidwin aunsdady mslengiueinddimivaunisdeoyius n1s
AATIPATIA QY

Vector space, determinant, rank, inner product, eigenvectors and eigenvalues, canonical
form, Hermitian form, positive definite matrices, linear equations. Matrix analysis of differential
equations, numerical method.

FkUsdunagnsz U TalAATERnN 3 (3-0-6)
(Random Variables and Stochastic Processes)
Jsdunow o lidl
Prerequisite : None

nguianuuiasilu fudsdy Mudsduuuunateiinds Heiduvesiuls-du Aaianisal
VQUAATN NILUIUNITHUUEN NMTIATISANTLUIUNTRUVEN Mgufin1suseana vgulnisdndula
NIEUIUNTALAAERN

Probability theory, random variables, multi random variables, function of random variables,
expectation, limit theorems, random processes. Analysis and processing of random processes,
estimation theory, decision theory, stochastic processes.

NMTASNUUVUTIADITTUUNIAEINATERS 3 (3-0-6)
(Mathematical System Modeling)
Jdeduneu - lidl
Prerequisite : None

i"dLL‘U‘U‘SW@@Q‘V]’NQiﬁ@]ﬂ’]ﬂm%ﬂ@ﬁ“UUﬁ@iﬂﬁ i""U‘UV]’NVL‘V\IﬁW FEUUNNG STUURENTENINNINEaNY
‘vml‘V\I‘WW Immﬂu‘uwadaumiuwawLLUU W wuulawnfin wuudsedia LLUUH;JmSLmau‘W‘uﬁ NTDUUU
V]Z]‘UJ;]LﬂJJﬁ ‘i’JiJVNﬂﬂU’]Naﬁl@Uﬁu@W’]ﬂ@uW(ﬂ%a’]ﬂ5] LLU‘ULWE]@NaLﬂ‘i‘EJ‘ULVlEJU

Mathematical models for the following systems, electrical system, mechanical system,
electro-mechanical system in terms of dynamical system, statistical models, differential
equations, or game theoretic models. Response from various types of inputs to verify the
compatibility of the model.

winsdlotniaiiou 3 (3-0-6)
(Virtual Instrumentation)

JdsAuneu - Lidl

Prerequisite : None

mﬁmmaﬁau%ugﬁ nslusunsuntwInsila n1sinldadyyiauaznisin N19AIUAN
nszvumslagldiniesiiofaaiou msmuaieiesindalusflaglineufiames nsiiaszsiuaznnsg
Uszananadygu mia"ami%;ﬂaLLazﬂaUﬂmwﬂﬂa N13AIUALLUUTYTa0IN miﬂwﬂmmumaa
nsduweslatuniniadiandu nsinudeyauaznisuanamalugiudayamelialas

Advanced virtual instrumentation, graphic programming, signal generator and measurement.
Process control using virtual instrument. Automatic instrument using computer. Analysis and
processing of signal, data communication and Remote control, Fuzzy logic control, PID Control.

Interface with multi-function card, data record and display from database in real time.



010735202

010735203

010735204

010735205

010735220

010735301

NMsinuazIATEiteyaldalAINT sy 3 (3-0-6)
(Measurement and Data Analysis for Engineering)
Jderunen o laidl
Prerequisite : None
spuuNsin nsaeufisukaznismeUauns ddauazautanduiifieatiunisTa nslaseiien

Anulduiiuey nsanneLarMINEINY NTIATIEVdY Y IMAInea
Measurement system, calibration and response, probability and statistics in measurement,
uncertainty analysis, regression and correlation, digital signal analysis.

syuuAIasdioln 3 (3-0-6)
(Instrumentation Systems)

Jdedunou - lidl

Prerequisite : None

nsndusarmswlasinulsmegaavingsi sesduiinuazieiesauny gunsainuALsTUL
Annssuszuy inseslletadmiugnamnssunisHan

Detection and conversion of industrial variables, recorders and controllers, system control
equipment, system engineering, instrumentation to manufacturing industries.

Lﬂ%@ﬂﬁaﬁl@LLaSﬂ’JUV”]QJQG}ﬁ’Mﬂﬁ&J 3 (3-0-6)
(Industrial Instrumentation and Control)
wdedunew o il
Prerequisite : None

nsfamsluiiuazdidnnsednd nsiatfeafunniinesueenssuIuns fAUALLAYTZUY
AIVANNTELIUNTT N3 UdTawes mduiinuavssuy  nisinsseslng eeufiwesvislunsinuay

sruUmUAY Madeniadesiieiniagninia-su

Electrical and electronic measurement, process parameter measurements. Automatic
process control systems and controllers, transmitters, telemetry systems and recorders.
Computer-aided measurement and control systems, instrument selection and commissioning.

\w3eUneveyagnaINT Iy 3 (3-0-6)
(Industrial Data Networks)
Jtavnew - lidl
Prerequisite . None
LuaAnnIsdeansdoyalunszuiunisenavnssy ssdusznevlunisdoansdoyanaziaiovne
Ussiamueaiadotns aniilmenssunuutureneietns nslnasarieq dmiuiadotnemagaainns
nseuguMsdsiudeya Msdnnisszuuiedetns mnudasasituaraudeiioveasdeiie
Concepts of data communication in industrial process. Components of data communication
and network. Types of networks, network-layered architectural, various protocols for industrial
network, data transfer control, network system management, network security and reliability.

L%E]ﬂﬁ’fﬂLQW’]%V]’NG?]JW‘uaﬂ’Jﬂiimﬂ”ﬁi)ﬂﬂm 3 (3-0-6)
(Selected Topic in Instrumentation and Control Engineering)
Jddunew - lidl
Prerequisite : None
nsaeuluhideiiraulasinag Muadie Jaferfuimnssunsianu
Topics of interest in the field of instrumentation and control engineering.

NuN1TAIUAL 3 (3-0-6)



010735302

010735303

010735304

010735305

010735320

010735801

(Control Theory)

wdsdunew o Ll

Prerequisite : None
VOUINTATUALLUUARNGERRA NUANITAIUANLUUAINDA NOuiN1TAIUANLUUUITanTuy
Overview of classical control theory, digital control theory and state-space control theory.

Tauu@nduazlaundavesuauna 3 (3-0-6)
(Kinematics and Dynamics of Manipulator)
Fdunow Ll
Prerequisite : None

Taunuinduuulunduazuuudoundu ussuazussaluuadauaguuunaln N1300NLUUNINLAY
WAZNTTEONLUULATIATIUAUNG  N1TOBNLUUTEUUAIUAY

Forward and inverse kinematics, static and dynamic forces and torques. Trajectory planning
and manipulator design, control algorithms.

Uy usehvguaenguideUssamuuungqunse 3 (3-0-6)
(Artificial Intelligence and Neuro-Fuzzy Theory)
wdedunew o il
Prerequisite : None
uminAgafunsldrenfinneslunisaiuauszuuiwaamseiind wialulagai1uaainves

isesdnana svuulasstnglevsvam nuiiledion nquinaawdn doyywseivs
Introduction to computer control for mechatronics system.  Machine intelligence
technologies, neural networks, Fuzzy set theory, Genetic algorithm, artificial intelligence.

ANFUITUIBHANIN 3 (3-0-6)
(Image Processing)
Idsduneu - lad
Prerequisite : None

Mslindenmuazimiounndmunisussanana  walANISIATIZRAN N15LUaInIN N159RE
Ao mu‘if{l”asﬁy’uqaLﬁmﬁ’mzwméaﬁamamw

Image acquisition and preprocessing, image analysis techniques, image transforms, object
recognition, advanced research areas in machine vision.

nITudeyalardyy1uandIngIadu 3 (3-0-6)
(Sensor and Data Fusion)
dsAuney L
Prerequisite : None

unthiAgdumalladvesingaiu  madanssndeyauuusineg wu n1sld maunuiiawes
(uudndmudi uwududud) nslilassowuudidoy msld seudansla sedumsnudeya

Introduction to sensor technology, technique of data fusion, Kalman filtering (Extended,
Unscented), Bayesian network, Monte Carlo, example of data fusion.

Sosammznadimnssumaamseiind 3 (3-0-6)
(Selected Topic in Mechatronics Engineering)
Fadunow - Ll
Prerequisite : None
msaeuluideiunaulasineg fivuats Fufeafuimnssuueanmsednd
Topics of interest in the field of mechatronics engineering.

N159RNWUVNITAINDALALIUIEDN 3 (3-0-6)



010735802

010735803

010735804

(Digital and Analog Circuits Design)
wdsdunew o Ll
Prerequisite : None

fsalueavesmeainn laloauaglulnansnsudawes uusilasadefiugiurenaassy ns
PONUUUNITVLBFYYIU 19ITAINGA TLUUBUNADN 1ATIAS199TAINDALAL STUY

Models for the MOSFET, diode and BJT. Introduction of various integrated circuit building
blocks, design of Amplifier circuits, basic digital building blocks. The systems viewpoint of
microelectronic design for analog integrated circuits, structured digital circuits and systems.

in3estiedaildlulasiusvaies 3 (3-0-6)
(Microprocessor-Based Instrumentation)
Jdsvneu - lidl
Prerequisite : None

nsfaensaufuazenduvessruuilililasluswaes Wdefidenassiieaiunisiiae
LLazE]E)ﬂLLUUQUﬂiﬂjﬁimmiﬂﬂﬂiL%aL"UE]% WU FIATUANNTEUIUNIS w3esin Lﬂ%m’m@u{fmiuﬁa
gunsalAeansuardrinauuuudnlusia

Hardware and software development of microprocessor-based system. Selected topics on
analysis and design of microprocessor-based instruments such as process controller, measuring
instruments, automatic controller, communication and office automation equipments.

NIUITUINAFYYILTIATRNDA 3 (3-0-6)
(Digital Signal Processing)
Jadunew o lidl
Prerequisite : None

OB IruLLardyYILULAaRATH loawiun1snsesuuAIneatazn1snseRalnasululamu
A AsuUaIEiesuuULEy NMsuUas Z - N1590nkuUAINTaIMUUATIRDa wazmNduiusiunIs
Usvananadygrandsoundon

Theory of discrete-time signals and systems with emphasis on the frequency domain
description of digital filtering and discrete spectrum analysis, fast Fourier transform, Z-transform,
digital filter design and relationship to analog signal processing.

ADUNADIUILOONUUULALIIUIAINTT 3 (3-0-6)
(Computer Aided Design and Engineering)
wdsdunew Ll
Prerequisite : None

Fahauvudiassing msadanteuagmaeiounsidndudmiunsiingey 3188 msdans
sruuuiludayadmivdionuazdiod N1TIATIEMBNaLaENITIa0weTe8 N1sSEueuTENINa
PNN15T1aeiieTied warkaannIsTIaewne s Aldly

Object modeling methods. Meshing and necessary preparations for CAE analysis. File system
management for CAD and CAE. Mechanical analysis and simulation using CAE. Comparisons
between CAE simulation results and those using conventional methods.



010735805

010735821

010735822

010735831

nldauazamesuusd 3 (3-0-6)
(Wavelets and Filter Bank)
deAuneu - Ll
Prerequisite : None

nsuvasamidn ngufiflaimesuusd uaznisinludsegndlilunisdearsuuuiinoauarlunis
Uszananadayaauazgunm msﬂisqmﬂ%nwLﬁmiuﬂwsammaué’mzmmummmsmiﬁué’mgﬂmwLLaz
Fle

Wavelet transforms, filter bank theory and their applications in digital communications and
signal and image processing. Applications considered include wavelet de-noising and
image/video compression.

sruumuaulidudadu 3 (3-0-6)
(Nonlinear Control Systems)
wdsdunew Ll
Prerequisite : None

nmsleszissutlidudadusezniseenuuussuumuauliidudadu nsinsgissuiuma n1s
Bevgiaiosnmlaengefdeylun nmsibidudadusvutoundu wusihnisauaulaseasnuuy
uusAlel

Analysis of nonlinear systems and nonlinear control system design. Phase plane analysis,
Lyapunov stability analysis, feedback linearization. Introduction to variable structure control.

NSATUANLUUNUNIULaTUTUALRIlA 3 (3-0-6)
(Robust and Adaptive Control)
wdsdunew o Lifl
Prerequisite : None
Prerequisite : None

WUztINITYLONAN BAlTEUY MO NTAIUANLUUUSEAVEN NG ﬂ’ﬁﬂ’l‘u@mL%QLﬁuLLUUﬂ’dmﬂﬂi’]aﬂ
msmuauuulsta nsmuauwuuUTUiesld

Overview of system identification, optimal control theory, linear quadratic control, robust
control, adaptive control.

FnTINTUAY R IuAZAIN T 3 (3-0-6)
(Sensors and Actuators)
Jadunow o lidl
Prerequisite : None

vénmsiiesienadu msdadduns msdauagmstufindeyafinsiaduls fanszdumalait
fnsgAusuuiufnuasuuuszuulansedn mﬁmesﬁmimﬁauﬁ'LLazmimuqmaﬁé’hLﬁauu,w N3
DONUUUAINTIITULALAIN LA

Sensing principle; manipulation, transmission and recording of sensing data. Electrical
actuators, pneumatic and hydraulic actuators. Dynamics analysis and control of manipulators,
sensors and actuators design.



010735832

010735833

010735834

010735901

wiAlulagdnluia 3 (3-0-6)
(Automation Technology)
Jddunow o lidl
Prerequisite : None

vdnmsvesmalulasnlui@ fuead nisdeasuuuAinea msmueuuuuloundy msdeds
ssisuyeduazieiosinna

Principles of automation technology. Programmable Logic Controllers (PLC). Digital
communication. Feedback control. Man-Machine communication.

NIAIVANNTZUIUNNT 3 (3-0-6)
(Process Control)
wdsdunew Tl
Prerequisite . None

LLUUﬁ’]a@ﬂV]’Nﬂﬂjmﬂﬁﬁmi‘%@ﬂﬂi:ﬁ‘u’l‘uﬂ'ﬁ L‘V]F"IﬁﬂﬂWiLLfiﬁjiy}ﬁ’]LLa%WﬁﬂWﬂm%‘U@ﬁ%UU Méjﬂﬂﬁiﬂ’mﬂm
wuuileundu Msilessiiaiiosnimuesszuy nansvauesluldenud N1900NLUUTEUUAIUALLAE
L%ﬂﬁﬂﬂ’ﬁﬂﬂvﬂm%u@ﬁ

Mathematical modeling of processes, solution techniques and dynamics of these systems,
feedback control concept, stability analysis, frequency response, control system designs and
advanced control techniques.

sruuiadasilotailsde 3 (3-0-6)
(Safety Instrumented System)
Jsdunew o lidl
Prerequisite : None

AUUANAITENINNTAIVANNTTUIUNTAUNTAIUANANUUADASY mmgmiwum%ﬁﬁaﬁ'ﬂ
T3y MsUszdussduanudesueanszuiuns miseniuuszuUIaIesileTnilsiy gunsalindesilotn
Tuiiuiidunsie AUABINITATULDNANTAINTUNITIANITANUUADANHYBINTEUIUAITAIUNINTFIY
AANMNTIY

Differentiate between Process Control and Safety Control, Safety Instrumented System
Standard, Evaluate Process Risk Levels, Safety Instrumented System Design, Instrumentation in
Hazardous Area, Satisfy the Documentation Requirements for Process Safety Management,
Industry Standard.

sz leUITIENITImNTIN 1(1-0-2)
(Engineering Research Methodology)
Jdeduneu - lidl
Prerequisite . None

wuzthuuanitemaimnssudalutfuaznuidefiiendes nszuiunside mséﬁgaﬁmmmﬁ%’a
N1TOINKUUNTING NSWBUTIBIUNTINY

Introduction to research trends in automation engineering and related fields. Research
process, research problem formulation, research design, writing a research report.



010735902

010735903

010735921

010735922

#uyun 1 1(1-0-2)

(Seminar 1)
Jdedunen : l4d
Prerequisite : None

Unfnwdeadeusenuadudenasiiauenuimdefiussenglududeu Jaduideidedagiu
Attend to the lectures and prepare the reports. Present themselves on currently research topics.

duuun 2 1(1-0-2)
(Seminar 1)

IdeRuney ;010735902 duuun 1

Prerequisite : 010735902 Seminar |

hAnundendeunsnuatudeuazinauemuvitofiusssluiudou fudumdeitetiagtu Al
Friudvndun 1

Attend to the lectures and prepare the reports. Present themselves on currently research
topics which are not the same as topics in Seminar I.

Inefinus 36
(Thesis)

Indeduney lngANITIUYRUYRINNAIN

Prerequisite : Department Permission

mvuluntenauladaunetesivaniviiseu
Research on an interesting topic related to field of study.

Inefinus 12
(Thesis)

Jdefuney ¢ leganufiureuraininIu

Prerequisite :  Department Permission

magluntenauladaisitesivaiuiviiseu
Research on an interesting topic related to field of study.



