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3.4.3 AND5UNYIIYIUN
3.4.3.1 519V IFUUUN
210-708  dununszauUTyIln 4(0-4-8)
Master Seminar
mMsfuaf1anTiesayaLazuvasdu evdeyauazanufamimeinnisly
e amnssuliiivdeavfifierdes madrsuilmazeduselufanssuduuun

Literature survey in libraries and other sources to follow the progress in

topics of interest in electrical engineering and related areas; participation in
presentation and discussion in seminar
210-709  dunuszauUIygLen 6(0-6-12)

Ph.D. Seminar

nsAunf1aInosayauazundduy Wemdeyauazaiuinmiimisivinigly
widemAmnssulniivieaufiisades madsuiliuazeiuselufanssuduann

Literature survey in libraries and other sources to follow the progress in
topics of interest in electrical engineering and related areas; participation in

presentation and discussion in seminar

3.4.3.2 BUINIYIUIAU
210-591  seulguisingnn1sivey 3(3-0-6)

Research Methodologies
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AUNUIELAZUBULYNVBINITIVY NINUATymn Msfnwnssunssuiiisides
seidguiTIMeIn1TIde n1suUanumangdeya nsdlauanauIde n1slsulasainsidy
WaENSWYUTIBNUINY

Definition and scope of research; defining problems; literature review;,
research methodologies; data interpretation; research presentation; research proposal

and report writing

3.4.3.3 NNV NEDN
1) nguAnlwiimdwazdidnnselindinas

210-510  mTengiiaiesdnsnallii 3(3-0-6)

Analysis of Electric Machinery

wuudiasaaiosdnsnalwiwemiouvasiwiwaziadosdnsnaluingu
Audnuagdluanzogfuarlauind nquiugiuvesmsiinneieiesdnanaluil vqud
i3esdnsnalnilinszuanss nguinsoududs nqufiedesdnsnaliiinisniuuvauns
ngufiniesinsnalnihdslasta uasnguiiniesdinsnalwiinszuanssuuulfuussau

Electric machine models of transformers and rotating machines; steady state
and dynamic characteristics; basic principles for electric machine analysis; theory of DC

machines; reference-frame theory; theory of symmetrical induction machines; theory of

synchronous machines; theory of brushless DC machines

210-511  ABULIDSIADIUUUAINTS 1 3(3-0-6)

Switching-Mode Converters |

nsdansideluin drudsenauludidnnselindrinds mslnsizvineunesinesiu
AMgegii 1asauyalunIzegi MIlATeviiasgaydouasUseansain n1sidenaing n1s
vhaureasasneunesineslunzmninssualiiseies nssiasnasaugauuued ety
018181Y8II9IABULIDIABS N1T0DNRUUAIAIUAY mwﬁmjmé‘mﬁa«ﬁu N1999NLUURD
w1 nseenuwuuniiowas

Power processing;, elements in power electronics; steady-state converter
analysis; steady-state equivalent circuit, losses and efficiency analysis; switch realization;

discontinuous conduction mode; AC equivalent circuit modeling; converter transfer

functions; controller design; basic magnetic theory; inductor design; transformer design
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210-512  ADULIDSMDSLUVAINTS 2 3(3-0-6)

Switching-Mode Converters |I

fﬂiﬁi"laaﬂ'N‘\]iﬂE]uL'JE]%LG]@%LLUUMW]IWLQ?ﬁIEJ 'Nﬁ]5auuﬂamamwiﬂauna%ma%ﬁﬁwm
Tulnuanszualsiseiies MslinswiasuazmaiinnisesnuuuIes Hasiadinviuegaty
AounednefiTinsmuANfEnITa 1935 ssnsEuaLUUTuaTTY anduedinvasszuuliinds
warensuelinvealeasiseInsEIa

Averaging model of converter circuit; equivalent circuits of converters in
discontinuous conduction mode; circuit analysis and design techniques; current
programmed control of pulse-width modulation converters; modern rectifiers; power

system harmonics and rectifier harmonics

210-513  gunsalasfednhlulihiigs 3(3-0-6)
Power Semiconductor Devices

[ < a [

Tnssadsuazandnuvaryosgunsalarseiihfiddydmivdiannselindfds
laloards lulwarsnaudanes nsawmes uealila wagledTa nmswsnantuavinaianis
Uuusslassaafieiiunnuamuieussfuiusna aadnvaznsiliiazandnus
nalaundind

Structure and characteristics of major power semiconductor devices, power
diodes, bipolar transistors, thyristors, MOSFET and IGBT; breakdown and edge

termination techniques to improve breakdown capability; conduction characteristics

and dynamic characteristics

210-514  sguuduimdeulUUUSUANLISY 3(3-0-6)
Adjustable Speed Drive Systems
wuziszuududousuudiuanusl Audnvuzivaaniang Jefvuaresssul

Y o

Fuindeudelnih fugrunismuauaiuivewmemeinssuansuarMTIATEETiaA 12zt
# A8n1smuanAINGT HeidudieloureweLmoinsruanIIMuUNTEAL LEN 1993138 LA
AIVANLUY 1 talay 3 tWa LazvasreUiasdmiussuuduindoutenesnssianss ng
AIUANNBLABINTZUANTIUUNTOUTA 1 MBALATUN UAT 4 MBALATUN N1TIATIERNBNBS
milerihfian1izegia FBnrsarvaunuSmenesinide v M5 ANLUUUSY
u59fU MIMUANKUUUIUATIE MsmuauLUUUSUANEuYeslaines msauaulagld

Bunesines MmlnTiuawesdalasianianzegin FBnsmusueLSmmnesTalaTlE

Introduction to variable speed drive systems, characteristics of mechanical
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loads, requirements of electrical drive systems; basic principles of variable speed
controls of DC motors and steady state analysis; methods of speed control; transfer
functions of separately excited DC motors; single-phase and three-phase controlled
rectifiers and chopper for DC motor drives; closed loop control of DC motors, single
quadrant and four quadrants; steady-state analysis of induction motors; speed control
of induction motors, variable terminal voltage control, variable frequency control, rotor
resistance control; operation with a current source inverter; steady state analysis of

synchronous motors; synchronous motor control

210-515  Asmsiesigussuuliinidimigisnsnsneniaines 3(3-0-6)

Computer Methods in Power System Analysis

fvpdaiefuwss nduasn3ndvnei9ns Sanesfiud msunsad aussnduneiens
APEUTBALNIHYANALAzALM IS TaefiuUs Tofiansantumsianlusinsureuimes
MsAnwINsivavaeniaalniln mﬁmasﬁﬁﬂéﬁwamlWﬂﬁmwéjﬂmwgmam% nmsAnwnsnaneas
wdesnmuesszuuliingds Jeyanussivgdmsuieszviszuuliiings

Matrix algebra and network matrices; algorithms for formation of network
matrices; solutions of simultaneous algebraic and differential equations; programming
consideration; power flow studies; economic dispatch; fault studies; power system

stability; artificial intelligence (Al) for power system analysis

210-516  nstesnuszuulninAas 3(3-0-6)
Power System Protection
nannsUesiussuulningds ndnnisinuiazaudnvuzuoTiaduseinneingg
4 U ] v a L LY r-ﬂl o a s 2/ v 1
MUBDLUAILUUANTIINANTUTLAY miﬂaaﬂumimmmﬂw% UMDY NUBDLUAY Ud Lavauds
Principles of power system protection; operating principles and characteristics of
different types of relays; instrument transformers for relaying; protection of generators,

motors, transformer, buses and lines

210-517 WA UNALNUBAZNISHAR lHLUUNISNTZANeY 3(3-0-6)
Renewable Energy and Distributed Generation
WAlULaT AN UNFINUNALNUNIA LN WAlulag Nlwans SEUUNISULEIL e
¢ A | & Ve v Av o A | ¢ U W
15 MaveudeTrUUNSHkNlra S gssuulnin malulagiawiuay nsgeusievsuiiuay

Whdszuuliih mandaliihuuunszanenisiinuaskansenusienuaiesnmvesseuulngn
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Renewable energy related technology; solar technology; solar farm system;
grid connection for solar farm; grid wind generator technology; grid connection for wind

farm; distributed generation and its effects on power system stability

[y

210-581  deiiavlulniniduasdidnnselindings 1 3(3-0-6)
Special Topics in Electric Power and Power Electronics |

nsussenanelfumteieslusulnifdas Bldnnsetindninas

Lecture about special topics in electric power and power electronics

v

210-582  witefirwlulihidwazdildanvsedindmds 2 3(3-0-6)
Special Topics in Electric Power and Power Electronics |l

= U v Y a Y o o aa A 6o
ﬂ”liUiiEJ’lEJLﬂEI’JﬂUWJGUE)WLﬂ‘lﬂumuvlfl/\lﬂﬂﬂ’lmuazaLam/]i@unamaﬂ

Lecture about special topics in electric power and power electronics

210-583  idefiawlulnihiauazSidnnseindriid 3 3(3-0-6)
Special Topics in Electric Power and Power Electronics |l

nsussenanelfumteieslusulifdas Sldnnsetindninas

Lecture about special topics in electric power and power electronics

210-610  wallansulasiaauuaIndedugs 3(3-0-6)
Advanced Switching Power Conversion Techniques
Jestslauuuiaudias snsslouuuiiaiiou wasmaianiswlasidmanetuves

s

2995slguuun wallan1saingiussiusaznszualdugudluiasiadinuengiatunounios

o

wosuardunesined maneglatumiuneiaduaznisuengadunud malansieg
wuulifudadudmivasslowuwivasasiadinuengiaduneunosinesuazdunesines
WUUEINgYNLIa MswAmfmUseneuidivensteansekatasseuulihidges
High-frequency resonant circuit, quasi-resonant circuit, and multi-resonant
power conversion techniques; zero-voltage and zero-current switching techniques in
PWM converters and inverters; pulse-width modulation and frequency modulation;
non-linear analysis techniques for resonant and soft-switching converters and inverters;

power factor correction rectifiers and distributed power systems
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210-611 lmmﬁﬂimLmaLLazmsmmuLﬂ%ﬁﬂiﬂﬁh\lﬁw 3(3-0-6)

Dynamic Modeling of Electric Machines and Controls

unih lusafiannzegiuaslnunfin luaafiuguweseniuoad 2asauyavesowes
wilenthuazddasiauewes Sunesinesuuy 3 wa wadnmsuegatunuusiieg Aisududy
awannines samesiva wnad msuegatulaenszua nstuirdsutewesininii hadse
F30d lausavesn msmuaudnwesuuuliiwuwes

Introduction; steady-state and dynamic modeling; modeling of basic RLC
circuits, equivalent circuits of induction machine and synchronous machine; three-phase
inverters; different modulation techniques, PWM, space-vector modulation; hysteresis; delta
modulation; current modulation; induction motor drives; volt/hertz strategy, direct torque

control, sensor-less vector control

[ Y]

210612 Bdnnsedindridsiunsuszandldauiiuszuuatemdsii 3(3-0-6)

Utility Applications of Power Electronics

aunmvadfdaliin ndnnisuaslassarenaluvesszuudalniinssuaaduie
gavguls laseaiauagn1smuaANRTARUnaAeIMAY Mvawemasieaniiniuuain i
YaLekUUTI lasetnenisifeudeunasdnendsnuluiinges Tl usegeanseuansy

Electric power quality; concepts and general structures of flexible alternative
current transmission system (FACTS); structure and control of power converters; static
var compensators; combined compensators; distributed energy resources and grid

interconnection; HVYDC

210-781  vhdetugdlulnimdmazdidnnsedndigs 1 3(3-0-6)
Advanced Topics in Electric Power and Power Electronics |

msussenefeaiuidetugluiuliihidasBildnnsetindinds

Lecture about advanced topics in electric power and power electronics

210-782  detugdlulnihiduazdidnnsedndrigs 2 3(3-0-6)
Advanced Topics in Electric Power and Power Electronics |l

A v o v 1% o v a & a 6 o
ﬂ']ﬁ‘Ui'ﬁEﬂﬁJLﬂEJ'JﬂUW'JSUE]SUUEJQFLUGﬂuVLWﬁ']ﬂ']ENLLﬁSE]LﬁﬂV]i@Uﬂﬁﬂ’lﬁ\‘i

Lecture about advanced topics in electric power and power electronics

1Y

210-783  whitetugdluluihidaasBidnnsetindinds 3 3(3-0-6)
Advanced Topics in Electric Power and Power Electronics Il

[

nsusseneneiuidetuaduaulniimgs LarSlaNNTaNNANIS
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Lecture about advanced topics in electric power and power electronics

2) nguivnBiannsaiinduazdanisunng
210-530  N1509NLUULAEILATIENINATTINTNDALUULOULADN 3(3-0-6)
Design and Analysis of CMOS Analog Integrated Circuits
AlUlaB AL NSEUIUNNTHANITSTINUUUTLDE LUUSI0I0aIn HAYEIUR N3

v Y

THupamadudiiruniudsuals 1995v818wUUTeATIN LATUTIN kaZnNATI N1steunduau

v v

nsUsunaudyarulnunsiy nseenuuullidssi msvheursweamalugusniussiy
Fasu 1vsveneRnmlasudsanuuion nsuindyaiaivunsin weseeUuwendlumelulas
Fuoa 19959818 UHURNITHUUNIIWARBUARALAUS N15T10DALTATIERAYYIUTUNIUYDY
NTUTALNDS mﬁmﬂzﬁmwmﬁsuﬁmmm 2asRRadaawmasUTuAualdf LTIy NIINW
druaa eaUuenduuunseuatoundu nsiadienrineassiieusien

CMOS integrated circuit technologies/process; MOSFET model, body effects;
MOSFET as a tunable resistor; common-source, common-drain and common-gate
amplifiers, negative feedback, common-mode feedback technique; low-voltage circuit
design: MOSFET operation under a sub-threshold voltage region, pseudo-differential
amplifier, common-mode rejection techniques; CMOS operational amplifiers,
operational transconductance ampilifiers; transistor’s noise modelling and analysis;

distortion analysis; voltage-controlled oscillator; multiplier; current-feedback op-amp;

analog integrated circuit layout

210-531  N150ONLUUNITTIURUULDUYADNUDEE S UNMTUTEIaNady M 3(3-0-6)
Analog MOS Integrated Circuits for Signal Processing
dyradoyaianfiunuie uoaniudanes 299saIndduivuszy 19asaind

a ¢ 5 a a o a a a ¢

NTeudE  9TEINTaULNU 29ATLUTIULNYU 199INTDY AYUIUIUNIUNLAAITINNTTAINDY

WMATANITI18099997 nATAlUNITORNLUUA YR ol
Discrete-time data signal; MOS transistors, switched-capacitor circuits;

switched-current circuits; switched op-amp circuits; comparators; filters; switching noise;

simulation techniques; mixed-signal design techniques

210-532  N990NLUUMNITIINAIVAMILNIWIUTTEY 3(3-0-6)
Digital VLSI Circuit Design by HDL

MO U WAL ITN1TRONLUUNITIINATAVUIA MU INAIA1WIUTTNL N ANTTUINDT
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FUNDUNNTEBNLUUINASHING NTEBNLUUNAITILIUNA NT88NLULINRsTERUloudESIames
N1500NLUUNITATINLLTINANY N1TBONLUUNIIATINLTIANY N15DBNUUUIITATUANLUY
Falasa N1598NLUUINITAIUANLUUBLEILATTA N1598NLULNITUSTIRARAd Y 1UATYE
nseonuuululasingeases NMIRALI99IAITAIUWLENELD NTT1899NTTINIUYDINNTT

Theory and methodologies for digital VLS| circuit design by Hardware
Description Language (HDL); digital circuit design flow; gate-level design; register transfer
level (RTL) design; combinational circuit design; sequential circuit design; synchronous
control circuit design; asynchronous control circuit design; digital signal processing
circuit design; microprocessor design; digital circuit implementation on FPGAs (Field
Programmable Gate Arrays); circuit simulation
210-533  iA3esdlon1edinisunme 3(3-0-6)

Biomedical Instruments

a3sivenfisnduiieliidnladmdnnis ﬁugmmaam%mﬁai’m nsindey ey
Fanm anaaeadonaliiuasietuasesdiownne

Physiology required for understanding of the concepts, instrumentation

basics, measurement of biomedical signals, electrical safety and selected medical

devices

210-534  MANANITAANDUFQYYIUTUNIU 3(3-0-6)
Noise Reduction Techniques
WAAINLUAF Y Y 1UTUNIU NIAUURIFYYIULUUAIE NT9DNRUUTEUUEIUTU

s a § o

AUl ausimdnlnin nsdeasiu nsunatuduaslawes n1stan dyuiusuniuees
gunsalbeaiivl dyrnsuniunigly dygusuniueennsiniae
Noise sources; coupling; EMC system design; grounding; balancing and

filtering; shielding; active device noise; intrinsic noise; digital circuit radiation

210-535 g usuniukazdyguunsnaean1eeiannseing 3(3-0-6)
Noise and Interference in Electronics
ﬁugmﬁ"’ﬂﬂﬁLﬁaaﬁuﬁ@mwmiUﬂau myangdyusunulusasiiiigadu
MIeseRda s UNILTIRILd wuudaesdyausunivlugunsaididnnsetind dyana
sUNIUATBLEN F3M3an waznsUeafiunIsunInasn N15oBNUULNATALLIMIUNILAT N3
Jausvansamuesdgasunmu dyaasumuluinsnsaiawayssuudeans

Fundamental concepts of noise; noise analysis in linear circuits; frequency

domain noise analysis; noise models of electronic devices; external noise interference
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reduction methods and protection; low-noise circuit design; noise performance

measurement; noise in sensing circuits and communication systems

210-536  @3TInenUssynduaziinamans 3(3-0-6)

Applied Physiology and Biomechanics

a35ImenvessyuUmeluinenie namandiiede narmansvesszuulnaieulaiin
sEUUMIEla wagszuuNIBAYeIMs N1sTasswuuludinamans nsussenadinamansiu
FEUUTNNEUY WY

Human physiological system; tissue mechanic; mechanic of circulatory,

respiratory and alimentary system; modeling in biomechanic; application of

biomechanic in human system

210-537 ﬂ’ﬁ’e)’e]ﬂLLUU’JQQ??’JNLL@US%@H??’]M%JU%’JWHLLWVIET 3(3-0-6)
Design of Analog Integrated Circuits for Biomedical Applications
walulag99559u lwavemsudames 19953usaniviheulutifindunedadu

wailaniseanuuuiliussiutayidsnusi 19950589 2959818 2995uasdoya nsdexles

foya madenledliasuuuimieni aninenssuvesszuulians 2sasdmiuiisunazds
15ane

Integrated circuit technologies; transistor modeling, weak-inversion CMOS
circuits, low-voltage and low-power design techniques; filters; amplifiers; data
conversion circuits; biotelemetry techniques, wireless inductive link; wireless

architectures, circuits for wireless transmitter and receiver

[

210-538  megunsalussgnduaz ety 3(3-0-6)
Applied Prosthetic Device and Artificial Organ
a o o a 1 a o a4 A &
NEINALALAMANYULATTING1VRIYYE N uN1sVnuveLAIelelun1siuy
LaznN1InaLNUeIIraTe gunsaluduiusiuienie anuiniuleni@ininel idetugaiay
nssAnuluadmnssuituy
Human anatomy and characteristic of physiology; theory of rehabilitation for

prosthetics and artificial organs; human-interfacing device; biocompatibility; advanced

topics and case studies in rehabilitation engineering

210-539  2saslulasdidnnsedndenuanuding 3(3-0-6)
Radio-Frequency Microelectronics

VANN1TNUFIUNTEDNIUUNATEUAINDINY MTuagaduazAmaty mallanis
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Basic concepts in radio frequency design; modulation and detection;
multiple access techniques, wireless standards; transceiver architectures; modern
integrated circuit technologies; low-noise amplifiers; mixers; oscillators; phase-locked

loop, frequency synthesizers; power amplifiers; layout for high-speed circuits

210-540  wAlulagnisduiinteya 3(3-0-6)

Data Storage Technology

unthmstufinuuuusingn fuguvesiadinsulaemu Tanusindn weluladnis
Usgnautieny weluladluniswdndowsingn nssviunisadaamneduaralamed sadeuisia
ludeduuddimiunisdiastendafad Jymnisinavesaiufeunaznisduasiiouly
gI3nfan N1IAIVANTE LA TITEY NMIMUAIREdARENRINDS winliuvaunalulag

Introduction to magnetic recording; basic disk drive overview; magnetic
materials; head gimbal assembly technology; magnetic media manufacturing technology;
wafer/slider process and fabrication; finite element method for hard disk modeling; heat
flow and vibration problems in hard disk drives; read/write head control; voice-coil motor

control; future technology trends

210-541  M1999NLUUTZUVENDINAHIA? 3(3-0-6)

Embedded System Design

wugszuvaNeInaileia nsimunssuvanesnaisiinielulasaeulnsaass
awidmiulilasnoulnsaiaes tademsdmiunisdensioinietnegunsal msmuaugUnsal
waznalnuin1sn1stademe malsulisunsudnsussuvaussnalesn nMslumalusunsuaiy
gidunen srUUUfURNMsiune fMegiin1sesnwuy NsTasmuULarMsATnsTUY

Introduction to embedded systems; embedded system development on
microcontroller; C language for microcontroller; communication buses for devices
network; device drivers and interrupt service mechanism; programming for embedded
systems; UML program modeling; real-time operating system; design examples;

simulation and debugging

210-542  A1999NLUUNITTINEMSUNSEDEITNIGILES 3(3-0-6)

Design of Integrated Circuits for Optical Communications
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Integrated circuit technologies for optical communications; fundamentals of
optical communications; noise and jitter; laser diodes, optical fibers, photodiodes;
transimpedance amplifiers; limiting amplifiers, output buffers; oscillators, inductor-

capacitor oscillators; phase-locked loop; clock and data recovery circuits; multiplexers

and laser drivers

210-543  wuasadiylny 3(3-0-6)

Modern Sensors

sruunsin audnvuzveneued wuwedislalumed wulwesifan
wuwaslowiiias wuwesdaasey nsetiswugesiiany stuumITIuTIndeyauAssEUY
QRFGR

Measurement  systems;  sensor  characteristics; resonator  sensors;

semiconductor based sensors; optical fiber sensors; intelligent sensors; wireless sensor

networks; data acquisition and telemetry systems

210-544  N130BNMUUITEUUAIUALLUUAIVIAMIELONTRLE 3(3-0-6)

Digital Control System Design with FPGA

UANNIIANTAIVANKUUAINE ALANSUUAIER AUNITHARAIS SYUUALAY LATYn
A0YAILALIATYNANEAI N1580NLULLALFILUY N13a319FIRIUANLAEATY N1sasemmuANiile
7 nsa¥iaiarauauuiudald n1seenuwuuilmunzauiiaa n1slusunsy FPGA (Field
Programmable Gate Array) N1531884015%11971 N15yRUgeUlngkIuENsnLIT N1sVndey

Digital control principles; Z-transform techniques; difference equation;
number systems; floating-point number and fixed-point number; model-based design;
direct control implementation; PID-control implementation; adaptive control
implementation; design optimization, FPGA (Field Programmable Gate Array)

programming; simulation; hardware-in-the-loop verification; testing

210-584  wteRevludiannsaiinduazdinisunme 1 3(3-0-6)

Special Topics in Electronics and Biomedical Engineering |
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Lecture about special topics in electronics and biomedical engineering

210-585  Witefevludiannsainduazdiniswnmg 2 3(3-0-6)
Special Topics in Electronics and Biomedical Engineering II
nsUssENELRERfuItaRiavlusmudidnnselinduaziinisunne

Lecture about special topics in electronics and biomedical engineering

210-586  WteRevludiannsolinduazdinisuwng 3 3(3-0-6)
Special Topics in Electronics and Biomedical Engineering |l
nsUssENeLRERTuItaRiavlumudidnnseinduasBanisunne

Lecture about special topics in electronics and biomedical engineering

210-630  N1SOBNLUVNATTIMMUULDUAanaTel 3(3-0-6)
Modern Analog Integrated Circuit Design
19aslNANTELE Rannisazavasnudailes wallanisnsosluasnisiiulauu
2959ueavhailutidiadunesatu 20siilimdanusedulilasing 1asnsesanuigs 1993
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Current-mode circuits; translinear principle and circuits; log-domain filtering
technique; weak-inversion CMOS circuits, micro-power circuits; high-frequency filters;
sigma-delta modulators; A/D and D/A converters, floating-gate analog circuits, switched-

current circuits, layout for high-frequency circuits

210-631  NIF9DNLULNITIINAINALUUDLBIATA 3(3-0-6)

Asynchronous VLSI System Design

V8 uaITN1500NUUUIZUUNITTINAALUURETNlATUE N15918099871U587
Insinaead niunisinseiuseningeas n1sesulgnginssuvednasiugunsm Jssinnves
199592RNATHE  NITNTIVABUNITYINIU NMITUATIZRAUTIONIN FONFALITTILDDNULUY

Theory and methodologies for asynchronous VLS| system design; delay

models; communication protocols; graphical representations; types of asynchronous

circuits; verification; performance analysis; CAD tools
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210-632  wWATANSANATIZINATTINATTATEAUE 3(3-0-6)
High-Level Synthesis Techniques of Digital VLSI Circuits

aa o

wadalunsdaiaszinasnuAialiivssdninmiafan n1sdiasuuueas
NsduATITINRTTEAUANIURENTIN danesANd mSUNISIRaIAUNITINeIU nslansnenns
FUAURAZNITIINNAT  IMATANITEDNLUULAZNITAS1NTeUUUSTINaNa dY e uRIia N9
Uszananauuuludlatuasauiy  wafianiseenuuusiiomdalue

Optimization techniques for synthesizing digital VLSI circuits; circuit modeling;
architectural  synthesis; scheduling algorithms; resource sharing and binding;

methodologies for VLSI digital signal processing system design; pipelining and parallel

processing; low-power design techniques

210-784  vhitetugdludidnnsetinduazdinisunme 1 3(3-0-6)
Advanced Topics in Electronics and Biomedical Engineering |
msusseenefuidetugiluiudiannsetinduazdanisunme

Lecture about advanced topics in electronics and biomedical engineering

210-785  Whitetugdludidnnsedinduazdinisunng 2 3(3-0-6)
Advanced Topics in Electronics and Biomedical Engineering |l
msusseneneaiuidetugsluiudidnnsetinduasdinisunme

Lecture about advanced topics in electronics and biomedical engineering

210-786  hidetugdludidnvselinduazinisunng 3 3(3-0-6)
Advanced Topics in Electronics and Biomedical Engineering I
msussenefeaiuidetugsluiudidnnsetinduasdinisunme

Lecture about advanced topics in electronics and biomedical engineering
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210-550 Lasazni1sussulanadey

Wavelet and Signal Processing

WNAANNANNFIERTLUDIRU WUIARNIINITUSTINaNady g aloInu N19IlATIZH
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Introductory mathematical ideas; introductory signal processing ideas; Fourier
analysis; overview of wavelet ideas; filter banks, sub-band coding, scaling functions,
wavelet multi-resolution analysis; extensions, multi-variable and bi-orthogonal cases;
thresholding; compression; de-noising

Y]

210-551  msUseananady1anNaanas 3(3-0-6)

o

Real-time Digital Signal Processing

Y

FEUULAEMANNITVDINITUTLUIANAT Y Y IUATNALIANDTY FUIzIIaNAT YY1
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Y

Ad1a 19snsednuulenlenls wasnseawutleleans nmsulaniBiesuuuiss 299In09uUY
U5ud msussgnaldanunsussananadynafdvana

Systems and principles of real-time digital signal processing (DSP); digital
signal processors; finite impulse response (FIR) filters; infinite impulse response (IIR)

filters; fast Fourier transform (FFT); adaptive filters; real-time DSP applications

210-552  N13UTTUIANINLTIRTYS 3(3-0-6)

Digital Image Processing

wugthmsUszananmiBshave szuvaesifuasadamansiiasdu NsTUININ N3
FNA19E19UaEN13ATBUINFF Y IUAIN NITLUAININ NTUNUAINAIBA LUV UFURATNIT
UFUUTINW NSNTBINN MIYIANINARLAL MTAATIZRAIN NITETNAMINAMNRY A15TU
5msﬁaﬁdamw NSAANYINNAIUNITUTZUIANANIMNAITUNNY Lazn1InsIadaunInlu
NITUIUNTHENDFL LR

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; case studies in medical imaging and visual inspection in automatic
production processes
210-553  nsUszanaldesaeniavia 3(3-0-6)

Digital Sound Processing

sruunMstndaegunarnismeulad ssuunaidelies nguinisindiedis nns
wulunandumiig szuunanfuniie nswlasszuunasededdmniussuunanfuniae

n1sAlaulag finseaRlvia dansaaanleais dansealalesns dinseaUsenoULALSUIANTE
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Systems, sampling and quantization; continuous-time systems; sampling
theorem; discrete-time spectral representations; discrete-time systems; continuous-time
to discrete-time system conversion; quantization; digital filters, FIR (finite implulse
response) filters, IR (infinite impulse response) filters, complementary filters and filter
banks; frequency warping; delays and effects, circular buffer, fractional-length delay
lines, non-recursive comb filter, recursive comb filter, sound effects based on delay
lines; spatial sound processing; sound analysis, short-time Fourier transform, linear

predictive coding; sound modeling, spectral modeling, time-domain models, nonlinear

models, physical models; speech recognition

210-554  nsdeanslaeadiolu 3(3-0-6)

Modern Wireless Communications

VlUVl'JuﬂWﬁLLWiﬂi”ﬁ]’]Elﬂa‘U'WlEJLLa ARRIAGEY QJQJJ tU1EU WUW?U?”UUIVI??]WV]LL@”?J@J?HEJ
Lﬂﬂaﬂﬂ’]ﬂ‘mﬂﬂ%a’m‘ﬁﬁ?ﬁLLaSﬂW‘iLSU’ﬁMﬁsU@ﬂﬁﬁleJﬂm AUNATULH mmmmmamasmmﬂ
dmelawdu lanesdd rugesdyin wltumeluladluounag

Review of radio wave propagation and modulation; review of telephony and
switching systems; multiple access techniques and channel coding; spread spectrum;
orthogonal frequency division multiplex; equalization; diversity; channel capacity; future

technology trend

210-555  Inslvaeadetsdeds 3(3-0-6)
Communication Network Protocols
Towaleluna s1wavidonveloealofundna Sudnisn Funsiuadedn ns
Ainszilnslnaeadeans
OSI model; details of OSI data link layer; network layer; transport layer;

communication network protocol analysis
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210-556  \A3eTnBUTEALULAL aeIndeud 3(3-0-6)
Mobile Broadband Networks
mnAnmsdeansvesaietigusenuuudliaeuazindeud lilvaszna levidmiiad

802.11 lawundmszna levisnifiad 802.16 uaziedevnelwagarsuseauvudiadoud JULUY

N1530a15R 3978 ﬂ?iLLWﬁﬂiS%?ﬁﬁ@@?Mﬂgu%%Q aolnenssuaieviy YHURN15v99

wIovne Msdnnmineinsaduing msdanisannseietielnsdwiiadeuil eAUse

UszLﬁufsé’ﬂuiwu?ﬁamimamLLuum“l%fmaLLazLﬂﬁauﬁqﬂwﬁw
Concepts of wireless and mobile broadband networks: WiFi (IEEE 802.11

family), WiMAX (IEEE 802.16 family) and mobile broadband cellular networks; digital

communications; radio propagation; network architecture; network operations; radio

resource management; mobility management; discuss research issues addressed in the

next generations of wireless and mobile broadband communication systems

210-557  msmuiamazszllsuisitedaalusuicnssy 3(3-0-6)
Computer Arithmetic and Numerical Methods in Engineering
A ndunsifaviaziiaidun1sgwssng danndunisnaiey n15aAsIERan
AANALAGDY F1NVedALN1S NsUsTIAarszdauITioutuAn s uuvesaunsivadng
Wunagaun1sivada llidaduy nMsmeyiusuarUsiusideiae aun1sideeyiusandy N3
aaﬂLLUULLazmimmmmsﬁqm
Arithmetic and logic operation; floating-point  arithmetic; error analysis;
roots of equations; interpolation and iterative methods; systems of linear algebraic

equations and nonlinear algebraic equations; numerical differentiation and integration;

differential equations; design and optimization

210-558  msinwAuUasasiedeyauazing1nsIviaay 3(3-0-6)

Information Security and Cryptography

NOUHAITAUNA NYAUAUINTITN NQUIIUIU NGB UNNITITRARNEIN TR
sWadnydnual sarewios madnsialuanIAsLATeANIINS NEULIANTITUY YTUAINVBS
Toya NTUINATTALAEAISUTEWATA NsUsEendliIneInsinsia

Information theory; abstract algebra; number theory; coding theorem;

symbol codes; stream codes; symmetric and asymmetric cryptography; public key; data

integrity; digital signature and digital certificate; applications of cryptography
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210-559  LASRUBUSngRALATIYULDTLIANY 3(3-0-6)
Wireless Ad Hoc and Sensor Networks
n1sUszgndldiaTetneusngennazigugesiiians an1lngnssuvesszuuinietiy

doansudnsonnaziwuwesidans n15deansha ”aLLasmsLst'ﬂszmsJé’zgmm@ﬁu’iwq Insln

Apan1sdnszlaufiles nsinldresdygia N1sAURLEUNIS 1193gu lon3miiiad 802.15.4

wazand
Application of wireless ad hoc and sensor networks; architecture of wireless

ad hoc and sensor systems; digital communications and radio propagations; self-

organization protocols; medium access control; routing; IEEE 802.15.4 and ZigBee

standards

210-560  FPUUAIUANLTIRTTaUTEENG 3(3-0-6)
Applied Digital Control System

[y [ 1 L4

AIUANLTIRTNG dygraianduviig wadlavaanisulaauwen (z) 3/n15ATIEA
LAZNITEONKUY §ANBSTINYDINITAIUANLTIRTVA BeAUsEnauluguatuau walavesgd
AR N1TATUANYBITTUVANA MG T8UUAIUANAIEABNNILABSITINdY warn1sUsTendly
PRANMNTIY NIAIUANLUUUTUM LAz IUUAY

Digital control systems; discrete-time signals; Z-transform techniques;
methods of analysis and design; digital control algorithms; elements in the control

loop; state-variable techniques; control of large-scale systems; commercially available

computer control systems and industrial applications; adaptive and robust control

210-561  niseenuuvatgeInmateln 3(3-0-6)

Modern Antenna Design

Mé’ﬂm'ﬁﬁugm MTlesgRaseInd MawnsnszaeadulussuuaseInia ns
2ONWUUAIEEINIALIUAINDNT B98N N1TOBNLUVEAIEEINIANAEAIINT A188INIAEINSY
STUUTTYANYAERALANY  eenAdmiuszuunsaeansviosiuliany aeenmalanes
37 anenreindainay agennAnuudula  msesnuuuageInFIuaEn  WAlA
N13AIINELDINA

Fundamental concepts; antenna analysis; radio wave propagation in antenna
system; ultra-wideband (UWB) antenna design; multi band antenna design; antennas for
radio frequency identification (RFID) system; antennas for wireless LAN system; diversity
antenna; switched-beam antenna; phase array antenna; small antenna design; antenna

measurement techniques
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210-562  Aennssumauusindnlilih 3(3-0-6)

Electromagnetic Wave Engineering

ndnnsiiugIuresedu aeds ievedunansluunes nguiuasdowvesileddu
n3ulauefn aun1sdeduiinda ATumud uasnquinisideiuuduseiade

Fundamental concepts of wave; transmission line, waveguide and resonator;
fundamental theory and definitions of dyadic green function; integral equation; method

of moments; geometrical theory of diffraction

210-563  SEUUAIUANLTNLEL 3(3-0-6)

Linear Control Systems

wfAndesszuy nawesasddiifutuey wninduatlemasmasuuuidudu
AMNAUGRATANNITVDIAAN NITATNAUNITRALITUA TEUUIAMUUAAATY AUnaLAY
@0gInm vouvesienyuel mmmmiaﬁazmu@:uléfu,asmmmmmﬁazmmaaulﬁ
LUIARYBINITAIUANLUURENAT viann1svesRaaulRLuueendda nu)iasaedtioysn

System concepts; finite dimensional; vector spaces; matrices and linear
operators; state space and state equations; formulation and solution; discrete time
systems; equilibrium and stability; Lyapunov theory; controllability and observability;

optimal control concepts; principle of optimality; least square theory

210-564  n1333ULUY 3(3-0-6)
Pattern Recognition
wurtN153313UuUY Msdamssudaya nsTkundszinndeya n1sian1steya
waeN1sUsENIaNE fag1ansUssyndldan
Introduction to pattern recognition; data preprocessing; pattern classification;

data postprocessing; pattern recognition applications

210-565  szvudamansalliseiiles 3(3-0-6)
Discrete Event Systems
LUUEIARY MIUATIEI uazmsmuauszUUlamgsallaundinuuulideides ns
firsanuuuieondsdnuusroneiesinsnaisaniug wvEidvuasnszuiunisnssyie, N9
MIMIUANALA WIAREIWTiTimsmuANLazdIne MITAszitazmsmURmYELn
Modeling, analysis and control of discrete event dynamical systems;

modeling formalisms considered state machines, Petri nets and recursive processes;
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supervisory control theory; notions of controllable and observable languages; analysis

and control of Petri nets

210-566 ﬂﬁmmmmzﬁqmﬁmﬂszqﬂﬁ 3(3-0-6)

Applied Optimization

uugthmsmaumneian Muuuadamans vdavesnsmaungiian nsmen
wangfaanuuiBady tunouistumdnd nsmamunzigauuulidady Jeulvdiasiz
wadadsiuavdmiunamawmngigauuuinaylifiteuly msmeumungigaliseiiles
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Introduction to optimization, mathematical model, types of optimization;
linear optimization, simplex algorithm; nonlinear optimization, analytical conditions,

numerical techniques for unconstrained and constrained optimization; discrete

optimization; global optimization; game theory; case studies

210-567  AoNWIMIVIAY 3(3-0-6)
Computer Vision
wuzireuiawme ey nMsdnwseudeyad miuneuiunesiviad N1snsIaduam
MSAAMILAIN N33 NMsUsEgnAldnuneLiinesIvial
Introduction to computer vision; image preprocessing for computer vision;
image detection; image tracking; image recognition; computer vision applications
210-587  wdeiewlunisussanadyynfivasaznisieals 1 3(3-0-6)
Special Topics in DSP and Communications |
mMsusseneiefuidedesiavlugiunsussinanadyaiafivawasnsdeans

Lecture about special topics in DSP and Communications

210-588  hdeitAvlun1sUszinanadygafdialaznsdeans 2 3(3-0-6)
Special Topics in DSP and Communications I
NSUTIENEIAEIAUToesitayluiunITUsTINaNad Yy aRdvialaz N15d0a1s

Lecture about special topics in DSP and Communications

210-589  hdeniAvlun1sUsznanadygafdialaznsdeans 3 3(3-0-6)

Special Topics in DSP and Communications |l
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Lecture about special topics in DSP and Communications

210-650  n1sUTEINANAFYY IMLUUUTUMN 3(3-0-6)

Adaptive Signal Processing

nsrUIUMILEN TN sUssnauBaunasy 2995n50UUTULDS NMTYIUIBITI
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Stochastic processes; methods of spectral estimation; Wiener filters; linear

prediction; method of steepest descent; least-mean-square adaptive filters; method of

least squares; recursive least-square adaptive filters; Kalman filters

210-651  mseenkuulATgUTEaMLaENSAIUANLUUTBTARTN 3(3-0-6)
Neural Network Design and Fuzzy Logic Control
n1seenuuulaTsdielszam aandaenssuveslasetieussam ngnisiseus
Weflwunseu maiFeudiiinisquaveiaidou aussauzuazanssauiiadign maSeuivedilng
go¥ NM1TITgUSUUULNINGY AsATUANLUUTI9Taedn nquliledian n1simulIsluuuiled
JEUUAIUANLUUTET NMsiauuuuTaeled Afladiindy NsUssendndmnssuamans
Neural network design, neural networks architecture, perceptron learning
rule, supervised Hebbian learning, performance and performance optimization, Widrow-

Hoff learning, back propagation; fuzzy logic control, fuzzy set theory, fuzzy logic control

system, developing fuzzy models, defuzzification, engineering applications

210-652  NITBYLONANYAIYDITEUY 3(3-0-6)

System Identification

wUUIIAInainlneISeenlatnareaulal nsuiNanavaueIAuLuU iy
msdlwes nsudamsiesuuus malnsvanduius nsUssanaamivesuuuiidsdes
v d' % '3 d' r-:ll % a
Woeilan N33 YLNanEaveINTEUIUNTNRUsWANUINIEaT N15seyendnyalluiele N3
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Dynamic models, offline and online methods; determination of the non-

parametric frequency response, fast Fourier transform, correlation analysis, least squares
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parameter estimation; identification of time-variant processes; identification in closed-
loop; identification of continuous time processes; linear systems identification;
nonlinear system identification, polynomials model, Volterra model, Wiener model,

Kalman filter and neural networks

210-653  MITIHATIZRA QY IULTUADY 3(3-0-6)
Random Signal Analysis
wuzINIINITNTEN dnvasnaifavemnsimesifeadudsindeuniala
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N13N30IANUDNANIER
Introduction to random processes; statistical characterization of measured
environmental parameters; electrical signal correlation and spectral analysis; detection

of signals in noise; optimum filtering

210-654  Nguauwmea 3(3-0-6)

Information Theory

nunauaudziu myladeyadmsuunasiniauuunen Yesuen dndoya
YestpsuarALURses Nqufimslrieta szuviitinrmd dessioiiles

Review of probability; measurement of information for a discrete source;
discrete channels, information rate of a channel and channel capacity; coding theorem;

systems with memory; continuous channels

210-655 nsAeAsuLUURIaTiuATe 3(3-0-6)
Modern Digital Communications

a

wATdANTAIToUALUUATIR WUUTIRIYOIFNYIU GNYULLATHANTENUYVDS
doyarausuniusasiiafsedyyinteya Tannavesdyyraunais laesdn daelawdu
Wiimudgeuls laSadimudasaadnasy msunduauianainniedSidnsiea n1sinse

as o R a & & A&
ANTINULLAZITIINDI MIVOUUGIDU) WaslulAnRILaLLaLeNALOL

Digital transmission techniques; channel models; characteristics and effects
of noise and fading; mitigation techniques, diversity, equalization, frequency hopping,
direct sequence spread spectrum, error correcting codes; performance analysis and

simulation; other advance topics, turbo coding and OFDM
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210-656

AFIATIENAUTTOULEINSULAS U8 HDETT 3(3-0-6)
Network Performance and Analysis

WANAFINTUNITIIADILALIATIEVAUTTOULVBITLUULASOU8EDANT NISIATIEH

N1599 N1591ADIUUAAATA NOBHVDIAN

Techniques for performance modeling and analysis of communication

network systems; measurement analysis; discrete event simulation; queuing theory

210-787

210-788

210-789

WidetugslunsUszananadygafdvialasnisdeans 1 3(3-0-6)
Advanced Topics in DSP and Communications |
L dl

nsusTEengiuidetugdluiunsUssnanadyy 1 afdviakasnsdeans

Lecture about advanced topics in DSP and Communications

ﬁﬁasﬁ’juqﬂumiﬂigmama TyanAivanaznisieans 2 3(3-0-6)
Advanced Topics in DSP and Communications I
mimﬁmEJLﬁ'snﬁ’uﬁﬁa%uqﬂuéﬁumiﬂizmamaﬁmmwmﬁ%ﬁaLLazmiﬁami
Lecture about advanced topics in DSP and Communications
ﬁaﬁﬁasﬂguqﬂuﬂﬁﬂizmama fynAavakaznisieans 3 3(3-0-6)
Advanced Topics in DSP and Communications I

nsusTEnengiuidetugsluiunsussnanadyy1afviaLasnsdeans

Lecture about advanced topics in DSP and Communications
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4) nguAuduq
210-592  N159IUKAZNITEUIIUINY 3(3-0-6)

Research Reading and Writing

N1981UUNANLENLIANE  LUzINSWELUNAMUNIITINIG  dlaan1silieu n1g
Fousdumeiialy n1sdienn nsveredfons nsdenudauleuin. msteudadieudio
nsussenednvaziall nisusseredymuariaseadielaym nsusserensEUILNITLAY
fumeumisvieu nsdeuuniansal msdegonth nsiensaifeua madeuunth nadeu
unasy msunizeaduunaeidde madiaueliuszauamdnse

How to read effectively; introduction to academic writing; writing styles;
writing general-specific texts; sentence definitions, extended definitions, contrastive
definitions, comparative definitions and generalizations; problem structure and
statements; procedures and processes statements; writing critiques; paragraphing; data
commentary; writing introductions; writing conclusion; constructing a research paper;

how to give a successful presentation

210-790  MSANWIAUAIDETY 3(3-0-6)
Independent Study

Y

AupTdasgluimdenaulaluavianssuliih aeldnisguavedenansdiiuinw
HugukanguNdfey Hiseuinsenuasunanisfineiazinaueyiniua
Study on topics of interest in electrical engineering under supervision of

advisors; important basics and theories; study result report and oral examination

3.4.3.4 Ine1dwus Uy ln
210-800  Inedinus 18(0-54-0)

Thesis

Auniideluideriaulaluavivimnssulii - aeldnisguanazu3nuives
mmiélﬁmuqm Lauamamumﬁﬂiwu LLazmiﬁ@‘UUWﬂLﬂa"ﬁ/lﬂﬂ’mﬂ’]iﬁﬂwﬂﬁaﬂwmﬁ&m Ay
FerAnerdnusaunuuiivanga

Research on topics of interest in electrical engineering under supervision of
advisors; presentation and oral examination every registered semester; preparation of

thesis in proper form
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210-801  Ameniinug 36(0-108-0)

Thesis

Auniidelusdefiaulaluainisdmnssalni - aeldnsquatazu3nuives
a’lmi&'jémw]m Lauamamu&iaﬁﬂizﬁu LLazmiaa‘umﬂL“LJa'Mﬂmﬂmiﬁﬂmﬁawmﬁw ey
FerAnerdnusauuuuiivangas

Research on topics of interest in electrical engineering under supervision of
advisors; presentation and oral examination every registered semester; preparation of

thesis in proper form

3.4.3.5 INgUnusUsgysyan
210-900  Anentinug 48 (0-144-0)

Thesis

Auniideluidefiaulaluaviviimnssulaih - aeldnisguanazusnuives
mmiétﬁmuw Lauamamwiaﬁﬂizsqu LLasmiaa‘U‘UmLUa'mﬂmﬂmiﬁﬂmﬁawmﬁﬂu ey
Jowinendnusmuuuuiivueay

Research on topics of interest in electrical engineering under supervision of
advisors; presentation and oral examination every registered semester; preparation of

thesis in proper form

210-901  Anedwus 36 (0-108-0)

Thesis

Auniideluideriaulaluavivimnssulaiin - aeldnisguanazuinuives
919158EAIUAN LauBHATLRBTUSEYL uaznsasUINaMANAMsAnmamadou uaz
FerAnerdnusaunuuiivanga

Research on topics of interest in electrical engineering under supervision of
advisors; presentation and oral examination every registered semester; preparation of

thesis in proper form
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3.5 Y9 ana 1YUsEIAIUnTUTTVITU AUKaLeTANIAIvE91R15d

3.5.1  919138UszAmEangasTEAuUTyyLen

e |BYUsesanfia | Auuls Yo-ana AANNNITANITEAY ANSZUHDUY
UnTUsEUITU 19 a5-W-en (gne1dv), sandudidnia  |wasnasunms
Jyn1s nsene, Vidndansinen w3
1 3A. [WeAmAn e . Geanssulnih), awaiuasums, ANANLIN
2536 117

M.Eng. (Applied Electronics), Tokyo
Institute of Technology, Japan , 2542

2 A, |uneing Fue s 97U, (Bmnssulni), uawaiuasums, ANANLIN
2536 120
M.Eng. (Information Engineering),
The U. of Tokyo, Japan, 2543

Ph.D. (Interdisciplinary Course on
Advanced Science and Technology), The
U. of Tokyo, Japan, 2547

3 A, [wensty wogndinsiuud e, Geanssuliih), vamwaiuesung, | aniAewn 9
2536 124
e, (Aennssulnil), wawaiussuns,
2540

Ph.D. (Electrical Engineering),

U. of Minnesota, Twin Cities, U.S.A , 2547

4 s, [weliasde saderduny  aau. Gmnssilnsauua), aaaiensel | gaianun 9
2535 128
M.Sc. (Communication and Signal
Processing), U. of London, UK., 2539

Ph.D. (Electrical Engineering), U. of
Surrey, U.K,, 2545

5 sA. |wednay S5 measey ey, Geanssuliii), waswaiuasuns, ANANLAN
2535 132
M.Eng. (Electrical and Computer
Engineering), U. of Colorado at Boulder,
USA, 2542

Ph.D. (Telecommunications), U. of
Pittsburgh, U.S.A , 2547

6 WAL [uanaanad wdneuun |y Geonssuliih), waswaiuaiums, ANANLIN
2537 135
M.S. (Electrical Engineering),

U. of Colorado at Boulder, U.S.A., 2542
Ph.D. (Power Electronics), U. of Colorado

at Boulder, US.A., 2546
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AYIN5
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AR

26U, (Aemnssuluin), uawarupiuns,
2542

m.a. (weluladasawne), @a.a1anszUs,
2546

Ph.D. (Electronic and Electrical

Engineering) , University College London,

UK., 2556

ANTANUIN 3
138

212158

wennfRnm NoIna

20U, Aemnssuluin), uamwaiuniuns,
2551

2.3, (ennssulain), vaswaiuniuns,
2553

Ph.D. (Electrical Engineering), U. of

Kaiserslautern, Germany, 2558

ANIARNUIN 3

145

212158

WILYAINT ATNIAGS

B.Ind.Tech (Electronics Engineering),
South-East Asia University, 2541

qe.a. (ennssulai), wawaiuasuns,
2549

M.Eng. (Telecommunications
Engineering), University of Wollongong,
NSW, Australia, 2554

Ph.D. (Electrical and Information
Engineering), The University of
Sydney, NSW, Australia, 2559

ANIANUIN 3

147

10

212158

wiglnlsanl Jugn

2a.u. Grmnssulii), sinaluladumueas,
2540

e, (Geanssulain), @a.a1anseds, 2547
2.a. (ennssuladn), @v.a1anseds, 2553

ANIANUIN 3

149

11

219158

wiednngnd nasesves

2a.u.(emnssulnin), wideslv, 2538
9.4 (Aennssulnii), wawaiuaiuns, 2544
Ph.D. (Electronic Engineering), U. of
Surrey, U.K., 2556

ANIANUIN 3

152

12

212158

WINd N

B.S. (Electrical Engineering),
Massachusetts Institute of Technology,
US.A, 2544

M.Eng. (Electrical Engineering),
Massachusetts Institute of Technology,
US.A, 2544

Ph.D. (Electrical Engineering),

Massachusetts Institute of Technology,

US.A., 2554

ANIANUIN 3
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3.5.2  919138UsEAmEngasTEauTyyIn

afu @YdsEdnda | Auvle ANNMTANITEAY AITUFDU
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1 . |ugAuAn Wwegiauuun [, Gmnssulni), sawaiueiuns, | gneEwIn 9
2536 117
M.Eng. (Applied Electronics), Tokyo
Institute of Technology, Japan , 2542
2 6. [wnalg) Fuadies AU, Grmnssulni), sawaiuaiuns, | gnaEwIn 9
2536 120
M.Eng. (Information Engineering),
The U. of Tokyo, Japan, 2543
Ph.D. (Interdisciplinary Course on
Advanced Science and Technology), The
U. of Tokyo, Japan, 2547
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U. of Minnesota, Twin Cities, U.S.A |
2547
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2535 128
M.Sc. (Communication and Signal
Processing), U. of London, U.K., 2539
Ph.D. (Electrical Engineering), U. of
Surrey, UK, 2545
5 sA. |wednan Fsnmvasey [y, Gmnssulad), sawaueiuns, | gnneswan 9
2535 132
M.Eng. (Electrical and Computer
Engineering), U. of Colorado at Boulder,
US.A, 2542
Ph.D. (Telecommunications), U. of
Pittsburgh, US.A | 2547
6 HA.  |uanaanad waneun Ay, Geanssuliih), wawaiuaiuns, | gananuan <

2537
M.S. (Electrical Engineering),
U. of Colorado at Boulder, U.S.A., 2542

Ph.D. (Power Electronics), U. of Colorado

135

61




f2))

3
€

c

1aUseanaa

Unsusevnvy

AL
719

AWIN5

ANNMTANYITEAY
A3-n-18n (8191397), dandudidnsa

nsAnen, YNdsanisAnen

NITUGFIU
LASNAIU

19387015

at Boulder, U.S.A., 2546
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UNATININN YIenAlve

a

N3

20U, (Aennssuluin), uawaiuaiung,
2542

WL, (weluladaisaune), @a.a1anszds,
2546

Ph.D. (Electronic and Electrical
Engineering) , University College London,

UK, 2556

ANIARNUIN 3

138

W

WEAINg AunyY

.U, Qennssulai), vawwaiuasuns, 2539
2.4 Aennssulin), uaswaiuasuns,
2544

ANIANUIN 3

141

WL

wwening Usulaigans

27U, Gennssulnit), uaswaiuesuns,
2532

M.Sc. (Electrical Engineering), The
George Washington U., U.S.A., 2538

ANIANUIN 3

143

10

219158

wennfnm noIna

.U, (ennssuluin), uawaiuaiung,
2551

6.3, Aennssulailn), asvaiunsumns,
2553

Ph.D. (Electrical Engineering), U. of

Kaiserslautern, Germany, 2558

AATANUIN 3

145

11

212158

WILYAINT ATNIAGS

B.Ind.Tech (Electronics Engineering),
South-East Asia University, 2541

0.4, Gennssulnil), uaswaiuniuns,
2549

M.Eng. (Telecommunications
Engineering), University of Wollongong,
NSW, Australia, 2554

Ph.D. (Electrical and Information
Engineering), The University of
Sydney, NSW, Australia, 2559

ANIANUIN 3

147

12
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Ph.D. (Electronic Engineering), U. of
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14 819138 [WegvE Tu)a B.S. (Electrical Engineering), ANARLIN ¢
Massachusetts Institute of Technology, 155
US.A, 2544

M.Eng. (Electrical Engineering),
Massachusetts Institute of Technology,
U.S.A, 2544

Ph.D. (Electrical Engineering),
Massachusetts Institute of Technology,
US.A, 2554

4. YaNINUANEINUNITNILATINUNGIUIVY

UnAnwynaussadifidesnideiioinerdnusvesnues lnaidunisauainidelumdeniiaulaly

auimnssuliihagldnisaua wazn1slidnuInwkainennsddaivan TveulwnnTIeuazuNuUNg

Mnungaau dnsmeauanuimtinniensiny Ins@euingrdnusausuuuuiiiimue feq

iuaIneinusiarasuniunsaeuUINatugnvnelagAmgnITINTT BIUTENBUAIENNTIAMAIN

MylULaE NMIUDNUNINYIRUERUAUATUNS

4.1 a1asu1elaega

I Ay a = A Y ¢ I a a = ° o Y
Lﬂux‘iqu’]"\]ﬂLGU\TﬁﬂLW'?]E‘ﬁ']\‘i@Qﬁﬂ?quﬂﬂNIUﬂqeﬂq?%']’Jﬁﬁﬂiilli‘l/\lﬂ'] mamimmmgmﬂmu

Fennssuliihldssend 1desauivanvivinmsaiudy q duastlulduselovilaess

4.2 1AIFIUHANTITEUS

1)

AT ASNATIANAIIUMIBAULDY FIBAILTOERE laiaamﬁaumamwmﬂﬁu gAnunan
maﬂumﬁmﬁu’twuﬁugmmmﬁsms:uLLazﬁsmmm’jm%w

AN115079RY FrUAnTaULIAN wazdisdunulunsindsodieineinus egradu
syUUlAnIEAULDY

awnsaldmaluladarsaumalunisioud fanwanuindmanaluladlug q 7
Aeades dunadansadniansiiieideunldlunsianszi wamiuumie waziaus
wuamslunsunladamlaegnsadsassa

annsadiiunuiteeduaivassd neldaruiianiangul eUfdi sudeuisise
LAZMTIATIEY o deasuiianysaifivensesdnnuiidy vieuuimeufoaldedidl
oAy

aunsndeansidedrsivszansam Ineldnsdeansseuinainaznisidou s

A11150U AL T8 URUUTUNIaNS LR

63



1usdugaunslugiugdiiuasgnuniainudeiviyeas duyve-

Y Y

Y o

6) @1U150USURILATN

saa o

duriusinfugsmauluesdng uazfuyanaily

7) annsaduduteyaodiaudussuy fanw AndeulosuasAnsivsen uagldarudis
aanquiuazniaufud ieudtlaliymuiedanisfuuuvlmimdvinisuagindnsu
Frnssulaih

8) ausaduaTIzikazimuIasiaNsininimudmnssulnilaeg19asnassAanesd

ANUSLAY

4.3 9991781
4.3.1 VaNgATIAINTINAEATUN TR

- VANGATUAY N WUU N1
e a a = a ¢ a a = a
AANISANWN 1 VBIUNISANIN 1 - ANANNSANEIN 2 ¥aUn1SANWIA 2

- VANGATUHY A WUU N2
e a = ¢ a ¢ a = = a
AANSANEN 2 VBIUNNSANYIN 1 - AANISANENT 2 ¥89UNSANEIN 2
4.3.2 vangasuSugquiindin
- YiANgAsUUY 1.1
AMANSAN®IN 1 Va9UNISANYIN 1 - NMANISAN®IN 2 VasUNISAN®IN 3
- NiangATIUY 2.1
e a = = a = a a = a
AANSANEN 2 VBIUNNSANYIN 1 - NANISANYIN 2 ¥89UNSANEN 3

- VANEATUUY 2.2
AMANSANYINA 1 V9UNISANYIN 2 - AANNSAN®IN 2 Ya9Un1SANYIN 4

4.4 Fruuvmiienn
4.4.1 VEANGATIAIMITUANEATUNU AN
— UKW N UUU N1 Iumheining dnusiunaeavdngns 36 viigin
— UKW N LUU N2 ST uuniiefinine inussiunaenvangns 18 vilgin
4.4.2 wnangasuTvgrnulUnudin
— WUV L1 #3mnumbiefninendnussiunaeavdnans 48 wiiein
— uwu 2.1 Iwumheiningrdnussiunaeandngns 36 wihein

— hUU 2.2 ﬁfﬁmawﬂwﬁm%wmﬁwuﬁ‘i’mmaawé’ﬂqm 48 BN

64



4.5 N1SHIPUNS

4.6

nangasinIskuBIULINITYITIneinug
thanwynaudesiionnsdivinuinendnusieumsitriSeulunansiinwiusn
dusuiinfnwrUsgavasaeuniulasesiinettinug  aelulnisfnwiusn
dmiuvtinfnuwUaenaisaeuniunisasuinaaaud (Qualifying Examination)
AeluUnsAnYILIN WarAsaaukIulATIsIIeIinus Aely 4 AMAnsAne1veIng

Seudv1INe1dnus

ASZUIUNTISAARINLASUTSIAUNE

1)

UnANwINNALABIINITUIALRTIHNUANNNTIMTINENTNUSAIANTTANYIAE 1 AT AREN

S2821a1NSININYTNUS

a

AedauauazaauiuNsaRUUNUA TugATElnuAMENTIUNNT BIUTENBUMIERNTIAM

9

NNl ULAZ AU UBNVBINMINY IR AIVAIUATUNS

€

AosdeTIgIne dnusa TuanysalnuULUUNNMINE 1S E A Ua UASUNS VLA

Jarurunue idulumudediduuminedoasaiuasuns 1mensanenseau

JeuNnANY W.A. 2556

65



WuIndl 4. NAMSISEUS NAgNSNITEIULAZNTUTEIIUNS

1. MIRRINIAMAN YA ILAYYRITNANE

AANYUTNLAY nagNsvIanINTIUVRUNANEN
1. dAnuansaaunisly 1. HAnvinwgmsihiausilunwsinge
AWIBINY Anvinwnalsuunanuivinisifuniwmdingy

o R WN

v Y a 1

- TIAUBBUNILITININBING 1
. danansauvidlutuEeu uesuontutsungduasumsldmendingy
- IUAINTTURRUIINYLAIYIDINGBVDIAUL/UNINYNRY

. advayuliinAnwiluszaunisalpauvsernauly

ANgUSTLNA

2. fanuaisaaumatulag | 1.

GREGIPIN/G 2.

INDUTULNONAUVINBEA WAL ULAT A TAULNA

\sumsvegeuTinwes umaAluladansaumevesrud reuiune

. IRNNSIUNSARUNARESUNSIwmAluladasaune L

NSAUANAINYIDIAYA INFIUNTBYAAIIY N1FINNITIEULUY

e-learning

3. 160 IUVRINITID 1.

Uszlevivosiiounywdidu

AN 2.

U a N v o o = D2 ] =
JananssuiunsimndnAnulddiusulunsdvany
wazdouszleviveadiounywdidunaiini
arvaywavyszanalunsilasinisiidunisieusslovives

P ¢ a A =
LW@UNHHSLUUﬂﬁ]WﬁU\‘]

. Aenanssulunisiauslasan1siiunistauselevives

ieunywdidunaiini

- advayunisulasinsluiudiessleviveaiiouuyudidu

AANUTIVDIAUE/UNINENRE

a o & ¢ dll ¢ & a o
. ﬁ@(ﬂLLVlﬁﬂ"imﬁ'TLlﬂsUENﬂ?iﬂ@ﬂigiﬂsﬁu‘ﬂ@\‘]LW@UNHUULﬂUﬂQW

#IaluNSIUNNTADY AENNSYTINGTNUSVIUNANEN

- atvayunsiinsinfanssuiiotiemaedny

2. MINUIHanIssEusluAazaY

2.1 AMWSITU 38555

2.1.1 WAN3EBUSAUAMSITIN FFUTTIU

IS) .7 6

1) Yodndaasn Liaenifsunanuverduy

2) fidumnansie WiAush wazgensuilsmnufniiuyeau

66




3) 1A19NNg s8UBU wasUaUIAUANg o vetasAnIkazdIny

8) e pseeran fnnusulinveurentii saumiinuSuRnveureday

5) ﬁmmﬂéﬁmzgiumaﬁm?m%uuﬁugmmaqaﬁaﬁi'ﬁm LAZATILIUTTUIVITN

6) *Tienunduaazuarefinnuiiousslovivesdny mnninausslovidunu

vanewg  *uan1sizeuiindesiilussiuysyayen

2.1.2 nagnnisaeuilinaninsSeuifunmusssu W3usTey

1) dolsifAvsndovisidonyaiu msdvdu n1381eds waznszuiumsideiigndes
Winzau

2) FelviRvdun WetlnliindneiimusuReveu T Sednd asweonan uavdosas

3) fuelii Tmusssuesdng dWeugnildiinAnwiiseidouide Tastunadidy
Sounsanataznsuisneliidunusaifevvesminends

4) ARUANTBULIANTUNITEITI8IUAIIUAIINTY 5 TuriIn1sAeuTus1891U
arufmth savadils dno1a uasuansauAniiutenuresinAnugBuats
WaNza

5) AN ANwInsIRans sy Lﬁaaﬁfuaqumiﬁaumiaammzﬁf\mimaamﬂ%w

2.1.3 nagnsn1sUsHiiuNan1sREuiAuAMSITI 385U

1) Useidiuann ﬂamml,%aﬁal,t,agmmgﬂﬁaﬂumzmumﬁ%’a LAYN1TO9DINAIY
DE1ULUUT AN

2) Useidiuannnisedusienelumiesduiul Lagn1391891uANNATIVENINGINUS

3) Uszillua1nnIsesesanan NSLAINIg kagAnunsanmsasvasindnwlunisidn
TAINTTUVDINIATVY

4) Uszilluannn1saesnganualnin1InieiInsaial wagn1siaiusinlunissieanu
AN

5) Yszilluannianssundn@nwlaaniu

2.2 auj

2.2.1 Wan1siseuIAUAINS

[
v A

1) fauduazarnudilaedsdowiiludevmansevin feftugruuasnguiiiddaly
ANENSNI9E1VIFINTTH LN

2) 1ANUENTalun1TUSUMATIUADAINAIREINIBINTS LUAER SN 1981
Arnssulai

3) 9ANNENNNTAIUAITINNUAY ATAUANTEULLAAA Lagioniiunistunisiinside

1 I
2810 UUTTUU

67



4) fanuannsalunsiinsies Ussand ldmansuasysannsiaegiaiussavana
5) *AnuaninsalunsduameiiasiauesnanuiviliegassessAanesdanusiax
vanewn  *wansiseuiidesiilusziuuiyyen
2.2.2 nagnsnsdeutiaRmuINsSeuifuaug
1) danszuaumaisunisaeulifidomasnadostumansmeimnssluih
2) {elviinsavauwazeauanuninindlumansndmnssulii lulvdumn
3) Inseunisaeulaeiiunisfn sz wazuilym sgraluszuu Tunnsedvn
4) yiameninusiinsdudu naaes et wazysanmaitenitgmilunuide
5) miAneninusiinisdudu naass AeTed wagysanmsiedanyitayian
BIRAUS Il
vanewg  *nagnsiidesiiluszduuiyynen
2.2.3 nagnsn1susuiiunansiseuiiiuaiug
1) Ussdiunnasudeideu
2) Usziiuannseanu uwazn1seAusengy nsiauenuAnii
3) Usziliunlasasnaing1inug wayadun1ivinvesny
4) UsziliuanmssenuanunnIvii MSPEUNaNUNIIYING Lagn1suaue
waailuiiuseyaivnis

5) UsUNASWYUNAIIUNIIVINITTEAUINTEITUIUNUR

2.3 Ninwenadeyaun
2.3.1 wan1sissudiuvinwemetygn

1) fanuaunsalunisAntauleawarn1sANSIVYDN
2) *AMUAIUITOIUNITAINALLULAZNISYNUILDUIAN

naewg  *uanisissuindesilussaudsyyen
¢ A W P vy o
2.3.2 NAgNSNTERULNBWAILINTSIIEUSAUTINYEN19Uyan
1) danisiseunisasulaeiiunisia 3iasieit wazuddyn sgraduszuu Tunn
187391
2) IAALN1SYAINEIRNUSTLTUNISANTBUTEY NSARNTIVEDN N1SANAALLULUILTY
Yaanalulad
-4 a = 17874 LY
2.3.3 nagnsnisussiliunanisiseuiinuineenslygn
1) Uszdiuannnisasulusieiv
2) Usziuannnisuaus i sduuun

3) Ussliuannadugnsuaddng1dnus

68



2.4 YINYLANMUTUNUTIENINYAAALAZAUTURAYY

24.1

2.4.2

2.4.3

Han1siEeuiAuingEANFUNUSSERITyARALATANSURAYDU

1) psgniinlumihiSuiinveuvesmu uazfuRaveulunisnszyhusny

2) Nefldmnganfuunummifiuazanuiuiiavey

3) feruiulnveusonuillifuneumng ManumeyarauazUNg

1) aansouumuasyinusmiugdu ﬂ;l'jﬂugmzﬁﬁ’lLLazpﬁmuﬁﬁmmﬁmmﬁgqa

5) fangweduiudaiatugsamnuluesdng wagiuyanaiialy

nagnsnsaeutilewmuINsEeuifuinuzauduiusssnitsyaranazay

Fuinvau

1) fimsuevmnenulusgin lufanssuvesmain waswihifuRnveuluniais

2) fimsueumnsruidunguuaznuiidesiiufauiusseninsyaaa

3) @oaunsnEesANuiURnvey Msthuwediug madlaiansssuvesesdns “av
Tus1eiveinee)

nagnsNsUszliunanIsiseuiauinyeANNFuRus TN InsuAfaLAZA2NN

Fuiavau

1) ALNANGANTIULALNITHARIDDNVBILNANWIVULYIAINTTUAN 9

2) Usmifiueuasiiaensidniiufanssuiidatu

3) Uszidlunnusuiinveulunihifldsuseumng

4) Uszidiuannmsiidusiulunanufinu venauesluiudadnuazdusasiy

2.5 NNYLANSIAIIZALTINAY N1580815 wazn1sttmaluladansaumna

2.5.1

nansBEuiiuinuznsAeaziideiaey nsdeans waznnslfnalulad

GUELIVNIE

1) annsasgynaziihwadesadfvioadamanifinetosnldlunmsiinsed wa
AMNVLNY waztauanuImslunsuilatdymlasgsadiieasse

2) aunsadeansianayanarnsdou Wegniiussanam

3) $ndenuarlisuuuuresmsthiauefimnzaudmiuEesuasgilaiunnsrsiule
pg1aTUTEANT AN

g) aansndnds uardadonemuiiiades mnundideyaansaumeartlussdumi
WATUIUNYRA

5) g alunsldwalulagansaunelaz Msdoansiuuigeau

4 o [ a Y Y o/ a ¢ a o o
2.5.2 ﬂaqwsmsaauLwawwmmswaugmuwnwzmsaLﬂsqzmmmlmj NM3edET Las

s ldwmalulagansaund

69



1)

2)

3)

JausraunisainsSeuinduasuligiseudenldimalulagasaunauaznisdoans
Ianvanguagagay

[y

ANSISEUMSaRUiuNHNTInYen sHoasIan1sNe N3l ns@eu Tusening

a 14

S8 Haeu wagkingUeau o

e e

ausraunsallvigissudiauenanulagldinalulagasauna adamaniuazaia

=b. D
~
pd
2
e
)
s

o

2.5.3 NAgNSNITUTEIUNANISTEUIALINBENTIATIZATIAEY NM5TaaT wazn19ld

walulagansaune

1) Ussdiunniinwen1snalun1suiauonadu

2)  UsgliuanniinweNsligusneau

3) Uszlluannvineensunauslagldmaluladansaumne

4)  UseiuanneNUaINnsa luNseineweneAmnfanskazans teasule adusie

naulsegunINE

5 Uszdiunnmedansinsgideyaansaunaniandamansiunisunlamid

ALAY

3. WHUNLEAINIINTZINEANUTURAYBUNIATFIUNANISITBUTIINUANGATEI18791 (Curriculum

Mapping)

3.1 seaudEgyaln

3.1.1

3.1.2

AMEITU A3UTITU

[y

1) Fodndaain liaenideunanuvesdy

2) Tz WAesH wazseusuilsanudniuvesidu

3) Asnng seilou wazdetedunne vesesrnsuasdiny

0) Aty pssenan fanuiuisveusevinil sauaiausuinveusodany
5) flanundmglumsindulavuiiugiuveniessy wazasserussadvin

4
ANUI
v

[
[ Y [

1) fanufuazarnudloegadesuiludevansendn Meflugiuuasnguiiididy
Tusansniaanuidanssulnn

2) fanuausalun1susumluiufenNAIINEINIIBINS IUANEASNI9EIU
Arnssulai

3) 4AUEINITALUNTIAEY  ANUANTOULLIAR LAYISAIAUAISIUAITTINNTG

a I
1989819 UUSTUU

4) fenuaunsatunsiesie Ussand ldmansuasysannislaegneliusednsua

70



3.1.3

3.1.4

3.1.5

Nnwen1etdaysyn
1) fdanuanunsalun1sAndauleasasnisAnsuean

inweAUdNNUSIZnINYARaLAZANTURAYDU

1) AEUUNIUNTNNSURATDUTBINUY kharSURAYaUlUNITNSEYINURIRU
2) MR AU UUNUINATNNLEEAMUSURAYDU
3) fANUTURATOUADNUNIATUNBUNING TINUTIBYARALATITUNEY

4) aansavsuiaryinausuiugau vidlugiuegiuasanunianuaeiniygs

6 L

5) fuyweduiusnniuy

uulueddng wasivuaaanill

NWLNITIATIATIAAY  N15H0ETS  waznisidwmalulad@nsaund

1) annsnszyuaziivaiianieada vieadamaniiiferdeanldlumsinsey
wlamnumng wagtausuwuslunmsunlalymlaegisasneassa

2) aunsadeansiannauarnindou Wegnediussansnm

3) $ndonuagldguuvuresmsthiausiivanzan dnsuiBosuazgilaiunnsnaiu
Ipgnaiuseansnm

g) awnsadiia uagdndonauifiiieates anundedoyaarsaumaily
FEAUYIRUATUIUIYA

5) fRarsugralunsidvalulagansaumalaznsdoasimunzau

3.2 szAUUSYeN

3.2.1

3.2.2

AMSTIN A3YFTIU

o

1) Fodndaadn lisondeunanuvesioy

2) fdunensae WiAesh wazseniuilsmnudaiiuvesdu

3) 113NNy seLleU LAzt UInum1ee) YasaeAnIkasdIny

0) Aty pssonan fanuiufisteuseviin savisleuuRnveusodany
5) faundwnylumsdnaulavuiiuguvesaesssu warasseusinin
6) Tmnuidsaazuazgiimnuiloysslovivesdsay wnnimalselovidiunu

4
AT
U

[
v A (%

1) fanufuazarundloegnadesuiludevansendn daugiuuasnguiiididny
Tuaansnisanuidanssuluin

2) fauau1salun1suSua iU ANAINEINISIBIN S LUAER SU198197
Frnssulad

3) 1AMNEANIIUANTINUWAY MRUANTOULLIAA Lagdaniun1siunisvinnis

71



3.2.3

3.24

3.2.5

4) feanuansatunsinsie Ussand ldmansuasysannislaegneliussdnsua

5 fianuaunsalunisdunsgiuazinuiesdnnnuilnailiegeaiassdnesa
ANUSLAY

Nnwen1etdayayn

1) fanuanmnsalunsAndenleuaznsAnsiueen

2) fauanunsalun1smaniuLaENMIYINWIEBWIAR

MinweAUdNNUSIzniNyARaLAZAUNSURAYDU

1) AEUNNIUNTNNSURATDUTBIAUY arSURAYaUlUNITNSEYNUDINU
2) MIAIIAUNZAUNUUNUIMATNNLEEAMUSURAYDU
3) AANUTURATRUADNUNIATUNBUNINE TRNUTIBYARALAEITUNEGY

4) anansausuimuariauniuiugau vilugugdiuasianunianueiviyg

'
= U

5) fuyweduiusnniuy

'
[y Y

uulueddng wasiuyaaanill

NWLNITIATIATIAAY  NN5HRETS  taznisidwalulad@nsaund

1) annsnszyuaziivaiianieada vieadamanifiisadosunldlunisiase
wlamnumne wagtausuuaystunsunlatymlaegrsadneassa

2) mmaaﬁamiﬁy’qmamLLazmiL%u Iaegaiiuszansnw

3) $ndenuagldguuvuresmsthiausiivanzan dwiuiseaasiilsiunnsisty
Iaegneliusz@nsnn

4) awnsadnia uazfndenaiuimieides mmméﬁa;ﬂamiaummﬁﬂu
FEAUBIFALAZUIUNYIF

5) Fsagalunsldmealulagansaumelag nMsaoansiungey

72



WHUTILEAINTINTEEANUTURAYOUNINTIIUNANTTIBUIIINMANEATEI18IYT (Curriculum Mapping) sauuIeyayln

@ ANUSURAYAUNAN

O AMUSURAYIUTDI

3. . o o 5. fiNEZN1TATIZH
. 4. MNWLAMUTUNUS . .
R - . Vinwe . \Wediay n1sieds
1831 1. AMSITN 3LTIIN 2. AYj 329319UAAR .
N9 o waznalulag
LATAUSURAYAU
Jsyaun AFUNA
1 2 3 q 5 1 2 3 q 1 1 2 3 q D) 1 2 3 q 5
PUINIVIFUNUN
210-708 dununseauuTygln o 6 6 6 6 6 6 6 06 o o 6 6 6 6 6 6 6 0 o
UUINIYIVIAU
210-591 setUU3TINenI5Ise [ AN BN BN BN BN BN BN BN ) [ ® o 6 6 6 6 6 &6 0 o
UUINIBILEDN
ngudnlniiasuazBidnnselindinga
210-510 MTIATIERATITINAlNTN | BNOIN RNORNORN REORNORNG) o ® 6 6 O 0O|0O|@®@O|0O|O
210-511 ABULIBSIADILUUAINTS 1 | BNOIN RNORNORN RNORNORNG) o ® 6 6 OO0/l O|0O|O
210-512 ARULIBIADSUUUAINTS 2 ® O/ O0O|0O|®@ O|O0O|0O| @ ® 6 6 O0O0O|l®e/O0O|O0|O
210-513 E;Uﬂiaimi?ﬁﬁaﬁﬂvdﬁ’]ﬁﬁa | BNOIN RNORNORN REORNORNG) o ® 6 6 OO0/l O|0O|O
210-514 SyUUTUREBULUUYSUAILLES | BNOIN RNORNORN RNORNORNG) o ® 6 6 O 0O|0O|@®@O|0O|O
210-515 35n150A51erszuulnininaenieisn1snie
o | BNORN RNONNORN RECINORNONENN ) ® 6 6 O OO/l O|0O0|O
ABUNIADS
210-516 n1stesiuszuuladiiigs BNORN ENORNONN RECGENONNG o ® 6 6 OO0/l O|0O|O
210-517 WASUNALNULAENSHARNTILUUNISASEANY | BNOIN RNORNORN REORNORNG) o ® 6 6 OO0/l O|0O|O
210-581 iteaululninidmazSidnnsedindings 1 ® OO0 O|O0O|0O| o ® 6 6 O O/0O|l®e O|O0|O




WNUTLEAINTNIEANEAMUTURAYBUNINTZIUNANTIREUAIINUANGATEI18Y1 (Curriculum Mapping) seauUIgaln

@ ANUSURAYBUNAN

O AUSURNYIUTDI

w3' | 4dinwzaawdinius | 5. fineznnsliesnziide
5187391 1. AMSITN 3LTIIN 2. auj e 329319UAAR Faav n15ded1s uas
o wazAMNSURAYOU walulagansauwne
Jsyaun
1 2 3 4 5 1 2 3 4 1 2 3 q 5 1 2 3 4 5
210-582 itefawluliiniduardidnnselindriida 2 | JNONN NNONNONN RNONNONNORENN ) ® 6 ®§ O O 0O/ OO O
210-583 idefawlulniiidewardidnnsedndrids 3 " 2NN ENolNoIN RNolNoRROREN ) ® 6 6 O OO OO0 O
WUINIVADN
nquivdidnnselinduazanisunng

210-530 NM5BALUULAL AT TN INTIRaLULLeuden | @ | O | @ | OO | @[ O | 0|0 | @ ® 6 6 O O 0O|®@ OO0 O

210-531 NM590ARUUNATTILLUULBUEABNUBAENTUNNS
. | JNONN NNONNONN RNONNONNORENN ) ® 6 ®§ O O 0O|®@ OO0 O

Uszuanadeyu

210-532 NN380NKUUNITTINAINAMENIBIUTTENY | JNONN ENONNONN RNONNONNORENN ) ® 6 ®§ O O 0O|®@ OO0 O
210-533 \p3esiietavnsTanisunng ® O @ OO/ OO0 @ ® 6 ®§ OO 0O|®@O|O0| O
210-534 AtiAN1TaANDUAITUNIY | JNONN NNONNONN RNONNONNORENN ) ® 6 & O O O0O|®@ OO0 O
210-535 Fygadsunmunazdygaunsnasanidiannieiind | @ | O | @ | OO | @ | O[O |O| @ ® 6 ®§ OO 0O|®@O|O0| O
210-536 @35IvenUsyynauazTanarans e OO0 O|O|O0O| @ © @ & O OO0l 00| O0
210-537 NMSRRALUUMATTINLBUEABNAMTUTINTUNNE ® O 0|0/ 0O|0O|0O| o ® 6 6 O OO0/ OO0 O
210-538 megunsaiussenduazeTeisifiey e OO 0O®@O0|0O|OC| @ ® 6 ®§ O O0O|®@ OO0 O
210-539 19slalasdidnnselinddmiugiumuding ® O @ OO/ O|O0O|O0 o ® 6 &6 O 0O/0O|l®O0|0O0|O

74




UNUTLEAINTNIERNEAMUTURAYBUNINTZIUNANTIREUAIINUANGATEI18Y1 (Curriculum Mapping) seauUIgaln

@ ANUSURAYBUNAN

O AUSURNYIUTDI

3.9nwe | 4. dinwsadnuduius | 5. inwemsiesiids
5187391 1. AMSIIN 385N 2. Au3 19 33A39YAAA faay n15aeds uas
Uayeyn LaZAINSURAYDU walulagansauwne

1 2 3 4 5 1 2 3 q 1 2 3 4 5 1 2 3 q 5

210-540 wialulagnstuiindeya ® O/ OO/ O|OIO0C| @ | @6 &6 OO0/l 00O

210-541 N1500NKUUSEUUANBINAR I [ ANORN ENORNONN RNONNONNG®) [ ® 6 6 O 0O 000 0O0]|O

210-542 N150BNLUUINTTINEMSUNITARANSVILAS | JNORN ENONNONN RNONNONNG) [ ® 66 O 0O 00000

210-543 \wusasanyll ® O/l OO/l O|O|O [ ® 66 O 0O 0Ol®@0O0|0O0]|O

210-504 M3DONLUUTFUUAUANMUUAR AR 8ot Tie ® O/ OO/ O|O|IO0C| @ | @6 &6 OO|O|®@O0|0O0]|O
210-584 Hidefiawludiannsetinduay

. ) | JNONN RNORNORN NNGRNORNG) o ® ®6 6 O 0O0O/®@O|O0|O

Famsunnd 1

210-585 hidefiawludiannsetinduay

s 2 | JNONN ENOCENORN NENCRNORNGO) [ ® ®6 6 OO0/ O|0O0|O

210-586 ﬂjﬁleE]WLﬁwijdaLaﬂVliauﬂaLLaz ol olelololelololo ° elelelolololelololo

Famsunnd 3
NNINIVADN
NgNITIMUsENIANAFIAMATN15HDES

210-550 nllanuaynsUsyananadoy e ® O @ O|0O/l®@ O0O|0|O0 [ ® &6 &6 OO 0O|l®@O|O0|O

210-551 n1sUsEIRaNadQMARYaNaI95e ® O @ OO/ 0|00 e ® 6 @6 OO 0O/®@ OO |0

210-552 n15UsENIANINLTIRIT | ANORN NNONNONN RNONNONNG®) o ® 66 O 0O 0Ol®@0O0| 0|0

210-553 n1sUszanaldsaganava [ JNORN NNONNONN RNONNORNNG) o ® 66 O 0O 0Ol®@0O0| 0|0

210-554 msAeansl¥avadteln ® O @ OO/l O0O|0|O0 [ ® 6 &6 O O 0O|l®@O|O0|O

75




UNUTLEAIN1TNTERNEAMUTURAYBUNINTZIUNANTIREUFIINUANGATE 1891 (Curriculum Mapping) seauUIgIln

@ ANUSURNYDUNAN

O AUSURNYIUTDI

w3' | 4 dinezaowdisiug 5. fin¥zNIIATIZMTe
18391 1. AMSIIN 3BT 2. anuj e 32NI9YARA fiae n1sieds uaz
" HAZANUTURAYDU wialulagansaune
Jsyaun

1 2 3 4 5 1 2 3 4 1 1 2 3 4 5 1 2 3 4 5

210-555 Wislvaeawnietiedeans @ O/ O0O|® OO0|0| @ ® 6 &6 O O 0O|®@eO|0O0|O

210-556 i3ateusonuuuAliaaindoui ® O O|0O|®@O|0O|0O| o ® 6 &6 OO 0O|®O0|0O0|O0
210-557 msAnaazszleuisidedaalusnu

- ® Ol OO/ OO0 o ® 6 &®§ O O/0O|®@O|0O0|O

AeNTTU

210-558 MssnwanUlaenieteyauazingnsviasy @ | O | @ OO | @O |0 |O0| @ ® 6 &6 OO/ 0O|®O|0O0|O

210-559 \p3etneudngonuaziutesiiany ® O O|0O|®@O|0O|0O| o ® 6 &6 O 0O 0O|®/O0|0O0|O0

210-560 S¥UUAIUANLTFIVIAUTZENA L JNONN REORNONN NEOCRNORNONENN ® 6 ®§ OO O|l®O0|O0|O

210-561 nseonuuvaIgeInAdsln | JNORN NEORNORN NNORNORNORINN ® 6 &8 O O 0O|®@O|0O0|O

210-562 Fennssunduudmaninih ® O O|O|®@O|0O|0O| o ® 6 6 O 0O 0O|®@O0| 0|0

212-563 SEUUAIUANLTNAY L JNONN REORNONN NEOCRNORNONENN ® 6 ®§ OO O|l®O0|O0|O

210-564 N153313UUY e O O Ol® 0|00 @ ® & &6 OO 0|00 O

210-565 szuuLdavmnisallisiolios | JNOAN NNORNORN RECNNONNORENN N N BN REONNOANONN NNORINONNG)

210-566 MavANIEigaaUszend e OO OCl®@ 0|00 @ ® & 6 OO 0|00 O

210-567 AauRmoTIviAl | JNONN NNONNONN NNONNONNONENN ) ® 6 &6 O O 0O|®@O|0O0|O

210-587 :::J;at?iumsﬂizmama o ufIVauaY elolelololelololol e elelelolololelololo

76




UNUTLEAINTNIERNEAMUTURAYBUNINTZIUNANTIREUAIINUANGATEI18Y1 (Curriculum Mapping) seauUIgaln

@ ANUSURAYBUNAN

O AUSURNYIUTDI

3. '3 0% a ¢ a o
. 4. YiNEAUTUNUS 5. fiNYEN1TAATIZALTIA LAY
NNy . .
- 1. AMSIIN 23855 2. auj FTNIYAAD nsieds wazmalulad
318737 14 o
WAZAIIUTURAYDU dsauna
Jsyaun
1 2 3 4 |5 1 2 3 a4 1 2 3 4 5 1 2 3 4 5
210-588 atafitAwlun1suseinanadeygyIufdviauay
P @ O 60O 0O|® O|0O|OC| © (@ @6 &8 O O|O|® OO O
n3d0aNT 2
210-589 nteafianlunsuszananadyandvianaz
4 @ O 0O0O|® O|O|C| @ ([ &6 &6 O O|O|®@ OO0 O
N389617 3
NENIY1BUY
210-592 N1381ULATNTTEUNUITY el o elololelololo P e @0 0l00l@lO|O o)
nuAIY NG ANUS
210-800 Anetinus BN BN BN BN BN BN BN BN NI ( BN BN BN BN BN BN BN BN ) [
210-801 Anefinus (BN BN AN BN BN BN NN BN NEEN BN BN BN BN BN BN BN BN BN ) [

71




UNUTLEAININTER8AMUTURAYBUNINTZIUNANTIREUIAIINNANEATHI187YT (Curriculum Mapping) szAuUIeyayLen

@ ANUSURAYBUNAN

O AUSURNYIUTDI

3. . v o . | 5 vinwsmsasizi
. 4. inweAMUFUNUS . p
- . inwe . LWIAAY N15HDENT
- 1. AMISTIN I3YTITN 2. Anus 3ENIIUAAGR .
370391 14 A wazimalulad
wATAUSURAYDU
Jsyaun AFUNA
1 21314 |5 |%|1 2|13 |14 |*% |1 |*2]1 2|1 3|4 |5 1 2|13 4]5
NUINIYIFUNUN
210-709 dusnsziuUgygien (AN BN BN BN AN AN BN BE BN NN AN AN BN BN BN AN AN BN BE BN BN BN
NUINIYITIAY
210-591 se1UgUTTINeIN15Ide O © 06 00 060606 06006 06006 0606 06 06 0 0 0 0 o
NUINIYEDN
ngudvinihiasuazBiannselindings
210-610 wAdANSUUasMALUUEINTITugs ® O e/ O0O| 0O ® OO0 o ® 6 6 O 0O/ @ 0O0!|O0
210-611 lawndialunauazn1saiuny wsesdnsnaluih L JNONN BEORNG) ® O 0|0 [ e ® 6 O0O|0O®@O|O0|O0O
210-612 Bidnnsedndridaiunmsuszendldnusiuszuuding
. o ® O e O |0 ® OO0 L ® 6 @6 O O0O|®@ 0|00
Ml
210-781 adeduatlulwihiduazdidinnselindiigs 1 ® O/®@ OO ®@ OO0 [ ® 6 6 O 0O0O/®@ 0|00
210-782 deduaslulwihiduazdidnnseiindiids 2 ® O @@ OO0 ® OO0 ® ® ¢ @ OO OC|®O00|O
210-783 deduaslulwihiduazdidnnseiindiids 3 ® O @@ OO0 ® OO0 ® ® ¢ @ OO 0OC|®0O00|O

nugg  *wan1siteuindesiiluseiudiyien

78




WNUTLEAININI$N8ANUTURAYOUNINTIIUNANTIRBUAIINNANEGATEI183YT (Curriculum Mapping) sEAuUIyaILen

@ ANUSURAYBUNAN

O AMUSURAYIUTDI

3. . v o . | 5 vinwsmsiaTIzi
. 4. FinYEANUFUNUS . ;
- . Vinwe . LBIRILAY N15TOHNT
- 1. AMGSIIN 38T 2. AYj 3ENIIUAAGR -
37039 4 A waznalulag
wazANMUTURAYDY
Jsyaun AFUNA
1123|145 (*| 1|2 |3 |4 |*|1|*21]|]2|3|4]5 1 2|13|4]5
NUINIYGDN
naudydidnnseiinduazdanisunng
210-630 N1390NKULINATTINL VLU Aonade ® O ®@ OO ®@ OO0 o e 6 6 OO 0|®@O0|O
210-631 N58ONKUUNITIINAIALUY
e ® O @@ OO ® O 0|0 o e ® &6 O 0O|0O®@ 0|00
RN
210-632 WATANTAUATIENIDTTINAITATEAUG _ JNORN BEORNG) ® O 0|0 o e & 6 O0O|0O®@ 0|00
210-784 ateduadludidinnseiinduas
. . ® O @ OO ® O 0|0 [ e 6 6 OO 0O|®@O0O0|O
Finsuwng 1
210-785 shadedugsludidnnseiinduas
. . ® O @ OO ® O 0|0 [ e 6 6 OO 0O|®@O0O0|O
FIn1sunng 2
210-786 atedugsludidnnseiinduas
. ) ® O e OO0 ® O 0|0 o e ® &6 O 0O|0O/®@ 0|00
Fingunngd 3
NUINIYGDN
nguiTINsUsEINANaFYYIALazN1SHDENS
210-650 NsUsEIaNadQMLUUUS UM ® O/ ®@ OO ®@ OO0 [ ® @6 ®§ O O0O|®@0O0|0|O0
210-651 nMseanuuulasaiglseamuarn1s muauuuiledaein | @ | O | @ | O | O ® O 0|0 [ e ® @ O0O|0O®@ 0|00

newmn  *ran1siseuindesiilussauyeygyten

79




WNUTILEAININI$AN8ANUTURAYOUNINTIIUNANTIRBUAIINNANEGATHI183YT (Curriculum Mapping) sEAuUIyayILen

@ ANUSURNAYDUNAN

O ANMUSURNYIUTDY

3. Yinwe . o o . | 5 dinwzmsiasien
4. NINYLAMURUNUS . .
- . maetgygyn . LGIALaY N1980ENT
- 1. AMISTIN I3YTITN 2. auj 329319UAAR .
318391 A wazwmalulag
WAZAIUSURAYDY
AAUmA
1 2 3 415 1% |1 2 3 4 | *5 1 *2 1 2 3 4 5 1 2 3 4 5
210-652 N33 YLBNANYAIVDITEUY ® O|®@ OO ® O/ 0|0 o e ® 6 OO0l O 0|0
210-653 NS IATIZHA YL IEULTUAD ® O/ ®@ O|0O ® O 0|0 [ ® 6 ®§ O O0O|®@O0|0|0O
210-654 Mg aumne ® O/ 0|0 ® O/ 0|0 o e 66 O O0|®@ O|0O|0O
210-655 NMsAeasUUUATTaTuATY ® O ®@ OO ® OO0 [ ® 6 6 O O0O|®@ 0|00
210-656 MAATEaNTIOUEAMSUATeTedoas @ O ®@ OO ® O/ 0|0 [ ® 6 6 O O0O|®@ 0|00
210-787 ﬁﬁa%uqﬂumsﬂszmamaﬁzyigmﬁ?lﬁauaz
4 ® O ® O|0O ®@ O/ 0|0 [ ® 6 ® O 0O|0|®@ O0O|0|O0O
nsdeans 1
210-788 viadetugslunsuszaianadyaafdviauas
p ® O ® O|O ®@ O|0|0 [ ® 6 ® O 0O|0|®@ 0|00
n15dedNs 2
210-789 ﬁ’gsﬁa%uqﬂumsﬂsxmama HoyumdviaLay
P ® O O|O ® OO0 [ ® 6 ®6 O O0|l®@ 0|00
N389617 3
n&ju%m?ﬂuq
210-790 MsAnwAUAINDasE ®@ O/ 0|0 ® O/ 0|0 [ e 06 O 0O0O|®@O|O0|0O
w2 NG ANUS
210-900 Ineniinus BN BN AN BN BN BN BN BN BN BN BEN JNEN BN BN BN AN BN BN BN BN BN BN
210-901 neniinus BN BN AN BN BN NN BN BN BN NN BEN JEN BN BN BN AN BN BN BN BN BN BN

newg  *wan1sieuindesiilussiudiayen

80




a o/ a U
wUNA 5. vaninaeilun1sussliuratnfnuen

= ! v 4 L
1. ngszlvuvsananinaeilunisvissauazuuu (103)

[d = a LY a €1 Y =2 v v a =2
LU‘UITJGH%JiBL‘UEJUZLIW’]’J‘VIEJ’]&EJﬁﬂsUa’]Uﬂiu‘Vli’J’]ﬂ’l?Jﬂ’]iﬂﬂiﬂ’]i%ﬂUUm%G]ﬁﬂ%’] W.A. 2556 (ANANUIN Q)

2. NITUIUMINMUFIUNINTFIUKATUaNSVRUNANEI

1) UszdiunnanisSeusasiansvindseiiiodnendnusvesiindnu

2) Usziliuannngfinssuvestindnwlunisiieaue Ms¥nanuLaznIsRaUA TSy
3) ssdiuanuanuiifad feinusuausasamunsesiuauindn

4 anuianelavesldUudin

3. NAEINIENEAINITANYINUVANEAT

3.1 nangIIANISUAMTUMTUINN

3.1.1 WU A BUU N1 psalusaa1uniIvaen

- ADUNIUNIWIBINURIUNANTINNINENSoAUA  Way

(% '
[

- auaInerfinusuazasuiunisasulInaItuanvine lneanenIINN1STIUTENBUAIY
Anssnandinnslulasaeuenuininendeasaiuasuns desdussuulaigauladisuily
1 waz

- SuasAnednusviedrunilsvedinerinuddedldiunsinu visedlesliiunisueny
Tafailunsanssefunavdessfuununeafiinunmnaulse Az ssuNsN15gANAn Y
o9 WANNATNTRNTIUINTA TN TAMFUMSLHIUNINALUNISIVINT B8etien 1
504 uazdenausnaAfuiiemeninudrofiuszruminnmsssduea viessfuuuneall
founih 1 Ay uae

- e q Widulumusedsuamninerduasanuniundingensinwssdudndadnw W,
2556 (A1ANUIN 9)

2 1 s

3.1.2  WHY N KUY N1 n3ainIUseugn sauiu Kanazawa University

- ARURTUAWISINguANLNeTAMTINeTdufvue wag

- aueineniinusuazasuiiunisasuuiniuaduaniing fumiinendeasaiuaing loe
ANZNIINNSTIUTENOUMBEMIInandnInaelukaz AMeuBnuv IeNdua swauAsuns feq
Jussuudaligauladnsuileld waz

- aueiverdwusuarasuntunisasulinardugadine 7 Kanazawa University 1ng
AIENTINNNTTIUTENBUMBEMIInudianelulazatsuen Kanazawa University foaify

szvuUabigauladiduitale uag

81




finauingdnusuiodiunilsvedInednusdeslasunisidud viestdeslduniseeusu
TAfailunsassefunavessuunnAninuawauUssnAnuznssINsNTaANANY)
309 NENNATNITRIITUINTAITINDWINSAMSUNM BN HANUNITITIN S aeetios 1
5os uazdenausnaATeiieneninudrofiuszruminnsssdund vieseduuunuall

PN 1 ASY Waduvedsan15AnvIaInUnIINGISUAUAIUATNS LAY

Tranuine1dnususedrunidsvesinednusaalasunisifiun  sesd1etieslasunisuausu

ARy luNTansseauIAnIeseiuuIuInIANLAMA W VI nauadenUseyuIvIN1slag

q

unanuiiaueatuanysal (Full Papen lasunisAiuilusieauduiliosninnisussyy

39015 (Proceedings) finan7 NLIAUNANUND WVDIUNUNIINYIAYAIVATUASUNS LNDBUY

28d1159n15AN®191N Kanazawa University whay

o v g = a ) a s v = U U a =
NN DU G]IﬂLquLU@qmigL‘U?JUNWT]V]EHﬁEJﬁQ?Jﬁ']u@iumﬁ']qﬂfJﬁlﬂ']ﬁﬁﬂwqigﬂUUm‘H@ﬁﬂH’] N.A.

2556 (ANANUIN ) LAy Kanazawa University

3.1.3 WKW N KUY N2 nsalUSgaaunivaen

AOUNIUNIBINGUATLNNTNUNINGIFDANUA LAz

ANY1318YIATUNIUAIUTNANGATAINUA WazilAITEAUATRUUIRREAZANVDITIEIYVINY

wangnslisnnd 3.00 9NV 4.00 uag

(% !
(% v

l@ueInginuslardauNIun1sanuUINUadugning laganuenITNN1589UTENDUAIY

q

Anssnandiannaglulasnmeusnunivendeaaiuesuns deuduszuudabidauladisuils

19 way

TranuIne1dnususedrunisuaineInusaodlAsunIsAALN Mg vtaglasunsyausy

TARNUNlEINTE 5T AU AT STAUUINNIFTLAAINALUTENA AENITTUNITNITRANAN Y

'
=

1389 MANLAATINITRIAITUIINTANTNINIVINTEUSUNSIHELNSHANUNIIBING WIULEUD

a a A o CY L3 Vo aa 6
anUszyadvInsiasunanundiaueaduauysal (Full Papen lasunisafiusilusieu

3.

=] = a . [ 1
AULUR931NNNTUTEYUITINT (Proceedings) ANNET WA

I v & = a Y a s v = U v oa =
newidy 9 iduluanussideuuminendvasvaiunsunsitnienisAinussaudunafng w.a.

2556 (AMANUIN Q)

1 [

3.1.4  WWU N WUU N2 n3finIUSyeyn saunu Kanazawa University

ADUNIUNTYIBINGUANLNUITUNINIFBNINUA UaY
ANwY13187Y1ATUNIUMUTNANGATAINUA LazdA1TeAUAZLULIRREATANYDIT18TYIAY

wangnslisnng 3.00 3NV 4.00 uag

82



- aueineninusuazasuiiunisasuuiniaduaniing funiinendeasaiuaing lne
ANENIUMSTsUsENeUMegmssnandanaelulaz mouenum Ine duaaiuniuns des
Dussuudaligauladnsuilsld uas

- iaueineiinusuarasuitunisasuuinardugaiine @ Kanazawa University 1ne
AZNTINNITIUsENOUMBEMIInAiaInAslulazatsuen Kanazawa University fioailiu
szuuUnbigauladisuilale wae

- fasuAnendnusvidedunilesinerdnuddesldiumsifia vioegisiesldtunissensu

TARNUNLEINTE I TRV AT TEAUUINNIANLAMNNAILUTENA ALENTIUNITNITOAUAN

=Y

1599 MANNNNITNAITUIINTENITNINIVINTANNSUNITHUENTNAIIUNIIBING UIBULEUD

1 )

Aenuszyuivinslasunauninaueaduanysel (Full Paper) lasunisifiuslusigauy

ﬁmﬁaamﬂmsﬂizsqu%smmi (Proceedings) #anan \iefuradnianisAnwnainumingds
A9UANUASHS LAY

- fnasAvendnuduiodiunilswedingdnussedldsunsanug viesttoslasunsyouu
TaRailunsasseivndniessiuunnmaiiaanim vietiauesefiuszyuivinisiag

A o o ¢ 129 aa s 2 =
unauiiaueatuanysal (Full Papen lasunisAiuiluseauduiiosninnisussyy

39115 (Proceedings) fanan? NLIAUNANUNTUVDIUNUNIINYIRDAIVATUASUNS LD

28d1159n15AN®191N Kanazawa University whay

o v g = a ) a s v = U U a =
- YU G]IﬂLquLU@qmigL‘U?JUNWT]V]EHﬁEJﬁQ?Jﬁ']u@iumi']qﬂfJﬁlﬂ']ﬁﬁﬂwqigﬂUUm‘H@ﬁﬂH’] N.A.

2556 (ANANUIN ) LLay Kanazawa University

3.2 nangasuiuynuUndin

3.2.1  Wuv 1.1 nsaldSggaiunivaeien

- ARUNIUNHISINGUANAUNTINNINGIREAIMUA kAL

- d@aurunsaeuinAENTR (Qualifying Examination) uay

(% '
(. v

- auaInerlinusuazasudiunisasuUIna1tugavNe lneanenIINN1ITIUTENBUAIY
Anssnandanneslulazasuenuininendeasvaluasuns fesdussuuilabigauladisuily
1o uae

- Fenausnanuideiioingrdnusdeiuszyunisivinissefurdviesefuuiunui
laitfeunth 1 Ass uas

- fwasnAneninudvdodiuviwedinerdnuslisunsinu wisedradesldfuniseniuli
AfsilunsansseiumAvieutunAiifinuaemUsenne AuznIsINsNTgRLANY 1309
MENNAUIINNTRANTIUNNTANTNATINMTEMIUMTHEUNINANLNITINS ety 2 (39

wazseseglugiudeya Web of Science (WOS) aghatley 1 15849 uag

83



- nueiou o idulumussideunnine dsaaiuniunsimenisanussautudindne ..

2556 (AANUIN Q)

1 o

3.2.2  wuv 1.1 nsainidsgyan sauiu UPM

- ADUNIUNIYIBINUABLNANTINNINGIREAINUA  UaY

- d@aurumsaeuinAMENTR (Qualifying Examination) uay

- EueInenlinusuagasuniun1saeuUInaItugaing nuniineideasvaiunsns lag
ANENTTUNTTIUSENOUAIEENTIRaAINAElulazA B uaNUMI AN REAIAIUATUNS Bl
Dussuudalidauladniuileld waz

a a [ 1 1 3 v d‘ d! 2

- aueIneninusiavasuriunsaeulInUa1dugavng 1 UPM lnemnenssunisdslsenaume
Anssnandanniglusazaisuen UPM fasdussuudabifauladnsuilald was

- fouauaNauITeNeINY 1IN USAINUTEYUNINTVINITIELAUYIANTETLAVUIUIYA
Taitpnin 1 A% way
~ a a ¢ | P a a [y Aa ¢ = ' v Yo 'y} v

- TnanuAng InusYS 0@ Nt INeItnuslasun SARUN wIegadaelasunisuausul
ANUNUITANITEAUNANTEUNNYANTAUNMAUUTENA AMLNTTUNITNITAAUANYY 1309
PANLNUNNITNINTANINTANTNIIVINITANSUNISEWNINAIUNIIBING 8819188 2 1599

wardosaglugiudeya Web of Science (WOS) 0819188 1 1383 Aananl Liladuvedusa

mﬁﬂw’mﬂwﬁmmé’aawamﬂ%w% bbeY S

IS a

- TnanuAng Inusvsod N tawaIne1tnuslasun1sAnun vieegeteslasuniseausuly
Aa ) a ada ' 9 A o i v
AnuilunsansseiunAnseunndninunmedsies 1 5o wazdeseglugiudeya Web

of Science (WOS) AliF1AUNAIUNTUVDAUNUNIINSIE8AIVAIUATUNS e uvad15e

A15ANY1910 UPM Way

- neiou q idulumusedeuunninedeaaiuasunsimenisanussauludindne w.e.
2556 (ANANWIN ) kag UPM

3.2.3  WuU 1.1 n3ainadsgyayn 39uAU Kanazawa University

- @RURTUAWISINguANLINAE I INedervun uae

- d@aurunsaeuinAENTR (Qualifying Examination) uay

- aueinendinusuazasuiiunisasuuiniuaduaniing fumiinendeasaiuaing lne
AZNITINSTIUTENOUMEEMTIRandanelulazneuenimAnedasvaiueiuny fos
Jussuudaligauladnsuileld waz

- Lauaf‘msJwﬁwuﬁ‘uazaamjmﬂﬁaaumﬂLﬂ&h%’juqmﬁm ‘17‘i Kanazawa University lng
AENTINNNTTIUsENBUMBEMIInudianelulazatsuen Kanazawa University foaify

szuuUabigauladisuilale was

84



- ABUANBHANIUITULNOIN N USARNUTEYUNITVINITILAUYIANTBTEAVUIUIYA
Liitlesndn 1 A%e uae
= a a € A ) a a Yo Aa ¢ =~ v Yo v g v
- fwanuinerinusvsediunilaveinerdnuslasumsined visedradeslasunisuensuly
ANUNLITANTIEAUYNIANTEUNNANTAUAMAUUTENA AUENTTUNITNITAAUANYY 1509

PANLNAIINITANINTUIINTANSNIIVINITANNSUNISHELNITNAINUNIIVING 9819008 2 1389

uazdosagluguteun Web of Science (WOS) agetey 1 (309 Liledured1ian1sfny1ain

UNANYDLASVATUAINS WAy

IS a

- Hnanuinendnusvseduniaveine1dnuslasunsinun ieedsteslasuniseausul
A a ) P Aada \ o A v I v
ANuNlUNTANTIEIUBATOUINMANIRANEEaToY 1 13049 wazsaseglugiudeya Web

of Science (WOS) A lag1AUNaNUAD UV IUNUNIINS1d8aIVa1UASUNS ilaTuvadILSa

N15ANY191A Kanazawa University way

o v g = a ) a s v = U U a =
- YU G]IﬂLquLU@qmigL‘U?JUNWT]V]EHﬁEJﬁQ?Jﬁ']u@iumﬁ']qﬂfJﬁlﬂ']ﬁﬁﬂwqigﬂUUm‘H@ﬁﬂH’] N.A.

2556 (MMAKNWIN ) kag Kanazawa University

3.24 Wuv 2.1 nsaldsgyganunIveen

- @OURTUAWISINgEALINAE I Inedervun uae

- d@aurumsaeuinAENTR (Qualifying Examination) uay

- Anwseiviasumuiindngasiivun waslidszduazuuedsaranveseinaumdngnslal
AN 3.00 9INTEUU 4.00 LAy

- aueivendnusuazasukunisasuUinaduaniine lnsamensiunisdeusenaudae
AnssnandanneslulazasuenuinInendeasaiuasuns fesduszuuilaligauladisuily
16 wag

- Henausnanuideiioingrdnusdeiuszyunisivinissefurdviesefuuiunui
laitfounth 1 Ass uas

- dosdinanuinerdnusviediunilwesineninusldunisiiut vieegatesliiuniseeniu
TaRuiluIsasseivuIuAnlauamauUsEna ANENIIUNINTEANANYY 1309
MENLNAUIINNTRINTAUNNTANTNTININTEMFUNTHIUNTHATIIINNT Bgetfos 1 (504
wazpaglugiudeya Web of Science (WOS) uag

- e q WidulusussSeuuminedeawanuniundindensinvsssuindiafine W,
2556 (AANUIN 9)

3.2.5 WUV 2.1 n3ain3dsgyayn 39U Kanazawa University

- AQUHIUNWIBINO UUNUINTNUNINGISUNINUA kaY

85



- d@aurumsaeuinAMENTR (Qualifying Examination) uay

- Anwseiviasumuiindngasiivun wazliinszduazuuedsarauvesednaumdngnsll
#nin 3.00 NSV 4.00 Uaz

- aueinendinusuazaeuiiunisasuuiniaduaniing funiinendeasmaiuaing lne
ANZNIINNSRIUTENOUMBEMTInandInaelulaz Meusnu IeNduawaluaTung fos
Dussuudalidauladnuileld waz

- aveinerdnusuarasudiunisaeuUInilatuaniie A Kanazawa University Tns
ANIZNTINNITIUsENOUMBEMIInAiaInAslulazA1Buen Kanazawa University fioailu
szuuUnbigauladisuilale wae

- denausnanuiduiioinerdnusdefiUuszyunisivinisszfusAiniesefuuIunvid
laitfornd 1 ads uay

- dosdinanuinednusviiediunilswesineninusliunsifins viieeetieslduniseousu
TaRuilunsarssedvuuvaiiauniwauusenia AnugnssunInIseauAnel 1309

RANLAATINITRANTUNIITANTNINIINTITEMSUNSIHBUNINANIUNIIBINTG pEgeteYy 1 1589

wazdoseglugiudoya Web of Science (WOS) iiafiuredianisdnwianumingiduasuan

YAINS way

=3

- A99liNa U INUS YT adIUN TR INeINUS IASUNISARLN YSengetlaglasuNISEaUSY

'
aada

Iafiuilunsansseduuuvaninuawegetey 1 1399 uazdesaglugiutaya Web of

Science (WOS) Plugfunanunureaufuming duawaluasuns eduvadisanisanm

910 Kanazawa University Lay

- neiou q idulumusudeuunninedeaaiuasunsimenisanussauludindne ..

2556 (n1ANUIN 9) LAy Kanazawa University

3.2.6 WUV 2.2 nsaldsgganunivaeien
- ARUNIUNHISINGUANNAUNTINNINIAEAIMUA kAL
- d@aurunsaeuinAENTR (Qualifying Examination) uay

- Anwinedasuauivdngnsimun uazllAiszRuaziulfearauveITgIvInUnangn sl

A1N71 3.00 91n58UU 4.00 wag

(%
[ v

- aueinednusuazasuriunisasulinUadugading Tnsamrnssunisielsznouie
AnssnanaineluasasuenuInendeawaiuniuns festussuuilabigauladisuily
19 uae

- denausnanuideiioinerdnusdeuszyunisivinisszfunaviesefuuiunvid

Taitpsnin 1 A% way

86



¥ IS

- Fesdlnaruinednusndediuniwednednudldsunsanud wieedrstesldiuniseeusy
TaRulusassefuAvIoumATTlaua maNUsEnA AMENTINAITNITOANAN Y
309 MENNAITINNTRISANITANTINIAMINTERTUNSHELNSRAUNSIINg ogrates 2
503 uazdoseglugnudoya Web of Science (WOS) atnatios 1 1394 way

- e q Wdulusussdeuumine duamanuaiunsinensinwssiudndiafne W,

2556 (AMANUIN Q)

3.2.7 WUV 2.2 n3n3Useyeyn S9N Kanazawa University

- @RURTUAWISINgEALINAE I Inedervun uae

- @aurumsaeuinAMENTR (Qualifying Examination) uay

- Anwseiviasumuiindngasiivue uazlienszduazuuedsarauveseinamdngnsll
#nin 3.00 NTLUU 4.00 Uaz

- aueinendinusuazaeuiiunisasuuiniuaduandine fumiinendeasmaiuaing lne
AZNITNNITIUTENOUMBEMTInandannelulaz Meusnuv e NduawaiuaTung fos
Duszvulaligauladnsuilld wae

- aveinerdnusuarasudiunisaeuUinilatuaniie @ Kanazawa University Tns
ANENTINNTTIUSENOUMBEMSIRIdaInaglulazAeuen Kanazawa University doaify
szuuUnbigauladisuilale wae

- denausnanuiduiioinerdwusdefiuszyunisivinisszfunaniesefuuIunvi
laitfornd 1 ads uay

¥ IS a

- fealinauiIngndnusrsadunileraainednusiasun1sAtu sesd1etieslasunisyausu

]
aa

TANLluI15a1358AUTIANTRUIN VAT AN INAINUTENA AENTTUNITNITEANAN Y

1389 MANLAUTIAITNATAUNITANTNITIFINTEMTUNTINEUNINATUNITIBINIG DUy 2

504 uwavsinveglugiudoya Web of Science (WOS) agnsifay 1 1594 ilafuvadnianisfiny

NUMINENAYAIVATUASNS LA

- A99liNa U INUS YT adIUN TR INeINUS IASUNISARLN YSengetaglasuNISYaUSY

'
aada

IafuilunsassedueAinsouIunanidaunmegedes 1 1394 wavaedaglugiudoya

Web of Science (WOS) #ligfunaIuniueauiunIIng1dsasuaiunsuns Wistuvadisa

A15AN®191A Kanazawa University wag

- neiou q idulumusudeuunninedeaaiuasunsimenisanussauludindne w.e.

2556 (MANUIN 3) kA Kanazawa University

87



a [ (4
RUIAN 6. NITNRIUIDITY

1. NISHTINNITAINSUBIR58 Ind

N15LA38UNNT S LAULNIINGE

1) e1a1sdlminnauseainunsuguiimaeiansdivg
2) 919138lninnausatlasunIsHNeUTUNLLATINTANTIAULNNTARUYRIBIANTE

UNINY1BYAIVAIUATUNS

N15L38UNNSIUSEAUANY

1) atuayulerasdindnnauladisunisugutiveniansdlng
2) aduayulienansdludynaulasunistineusumulasin1saussausn1saouvesenanse

UMNANYNDLAIVRTUATUNT

2. mManauauiuainueliuiamsd

2.1

2.2

ASNRIUITINYZNITIANITEIIUNITEIU N15IAAZNISUTSLIUNS

ANSWAILISLAULNIINYIY

1) Souandsuousluiadosa q fieados wu nedaninFeunsaeusgdviiugiu maads
A3IPRTIN NTABULUY active learning

2) flassmsimunanssauznsaeueINIsuIneduasauniuns Fensounguiinuennsdnnis
Founsaouiuiiugiu uasdugs mandndenisaou miniauazmsUsaidusa

ANSHAIUITEAUAEUS

1) aduayulviensdidisiuyssyudauuinistusiueg 4 wu n1saieagieandn nsaeuluy
active learning

2) atuayule1a139 3 ulATIN SR AN IO UEN AU TIUNTING NS UAVAIUATUNS

ASTRAUIIBVINTSUALAVITNATUDY 9

ANTWRIUITEAULNINYEY

1) aymingaelvuativayunsiuidisulssgiiioauenanunRvinstusiiaUseme
2) wminededlasimsimuddnsanisinwssauiiyaen lnenisbivuaivayuiueildine

ewaudmTuidnsulasansiiauenanuiRIuINISISEUNNTARY UALYINITY

ANSHRAIUITEAUALUS

1) AaglivuatiuayunsludnnudssguiiaEuanaumgInslunslssmna

2) AadilasamsiaungdnisanisfinuseiuUiggien Tnenshiuaivayuluaildineneiion

o U Y v )

AMSURLU9IULATINSTUNEUBNATURRILINISISIUNTADY WagYinIRY

Y

88




nuInd 7. NsUsEAUAMAMVENgAS

1. MISANUNINTFIY

wWnune

A5n1sAtiunng

Asnsusziliung

1. nangnsfesHIunIg
Usuidiy

AU

9

a

1. 9191394 SURAYDY
ndngns+ vimindily
NITUSUIT WA U
NANGATUATNITITEY
N1SADU HIuAnIs
I9UHY ANTATUAY
ANAINNITAANIY
Uszifluna Jandngnsd
nsUFuUTaLasiaIug
Tiiuatoogisdeiiles

ageyng 5 U

1. Uszillunangasnnd

2. 9115853 URnYaUY
NANgAS
dondulumiuinae
UINTFIU
Nangnssenu

YRR AN

2. A519AUANANTR

LAZHAIIUNINITING

6 ¥

219159HSUN AT DU

Y

nangasiiduluniy

NATIIATFIUNENEAT

[y Y

SELAUUUNNANWINIU

'3 1 o
AIULN AN YUTLN

[

NaNgAINABNITZYZLIAN

NIANISANY

2. A539a0UAMANTALATHAIUNINTYINT 813158

Suiingounangashilulumunasiuinsgunangns

ey

[ L% a = IS
ILAVUUNAANYIINT

3919156 H @0y
6 dl =
9131589 NUTNnYAN
INYIUNUS Lare13nse
Haauing1linus foq

Wulvatun 9

3. ATIAADUAUANUR
LAZNAUNIIVINIG
8139158¢a0u 9191367
USnwnineniinus way

813971585ARY

3. 919138%A0U 919138MUINWIN NS Uare1R1sd
¥ a a Y 3 v
Heaeuinenfinusl Mlulumuinamiunsgumangns

YY) a = a|
FYAUUMNAANEINNY

q

89




IRTFIUNANGATIZAY

Jeuhn@AnNEN

eniinus Thduly
PN LNQINLINTFIY
UANEATILAU

Y] a =

UUNAANY

4. NAITURNUNYD
FJaudaliduluniy

N9 UINTFIU

[

NanNnanssenu

Y

Jeuhn@AnEN

4. 95I9ADUNAINY
ANuNvoIU o Ain A
Wulvaruinw e
UINTFIUNANGATIEAY

UEUNAFAN®EN

v

4. MSIADUNANURNUNVDITUN A T9AL

WRTFIUNENEnTIEIUTMNnAnYYNT

Julumusnoua

2. U9in

2.1) AMAMNUTIANINNTBUNINTFIUAMIAITTAUIANANBILNIYIA

fimsnsrvaeuamandi e1nsdiaau 919138NUSNY IS wavensdaeuInentinus v

Julumunamiinasgrundngasseiuiadindn

2.2) nmsldnurivEenainuidevasdansanisine

1) finsesadeuranuiniuivesdadialvioglunasianuinaeiuinsgiuanansseaudndn@ny

2) finsdrsrannuitanelavesglidudiayntinethdeyaluusuuamanans

3. UnANw

3.1 ANSSULNAN®EN

wva Y a 3

1) ﬁmum@mﬂuummaaummLﬂmsmsuamé'ﬂfqm

Y

2) fimsapuAniFentnAnwlagnIIuNTUIMITVIANENS

3) fdnsusenduiusuangns warszuunisivadaseeuladl

3.2 ANSELESULATWAIUINNANEI

1) Az wazn1Aiy InUguilmeagiseulaeuurimangaTInniseu nyseileudieg N3

BEUNNTYNINGITNUS

2) afuayulidnAnwSIuAanssuidnlaenaiv A viseunInedy

3) auuayuRANTTUNAILITNANYIAUANSITUATUFTIN N1WIBIN WharABNTILADS

4) WA MSTEUUNANLATINIG WBLANINYLlUNSRgUUNAMUNITIBINT AN ULTN AN

3.3 WannANUUNAN®E

90




1) Wwthiindngess fimsaamauazseanunanmsasegvosindnu nanisduanisanuiliun
UZ5IUNANGATY WazAMZNITUNITUTEINAMEY YNANANTANT

2) Wmthivdngns dn1sdrsamnuiianelavesindnusenisusmsvdngnsndsdse
NsANY

3) N3TUNTUTMINANGNTT dn1sUszilivdrsnanuisneladenisianisiieunisasuy nouau

ANSAN®YN

4. ANR1SY

4.1 NMSUTHITUATWAILIANRNSE

[ v a

1) 53UUMITULALUALA819136UT8TmANERS IngUTes undngns waze1sdnsuRayay

Y

a v

NANENT LauaLwiaﬁammﬁshlizaﬁ’wwé’ﬂqmseiaﬂmzmsmmsilisﬁmm°1 LAYENINUNINGIA
2) SEUUNNTUINITRI58 Ingansilunudnsniiaeseesiat 4 U 98931u3ue1915dnngeg
° & al ~ o & ¢ ' | N oA v o a
F1UIUBNNTINNTEU 91U 819158NANWIRB I ULAasY Waldnawnulua I dun1sassun
9n5Maavese11sdlundazl uazivun 31UIUe1TENAWRLNUALS
3) SYUUNTAWFSULALNAUID1N5E 1a8

(1) ARUE® AYUALB1NTIWARZYINUITLEUNITNAIUIN ULBWALINUNISANYIAD NITYINFILLALS
N193%1715 NMSANWIAMUNULAAUTEIMA kagn1saNRuYEANS IeTenTIvaRULAY

v Y @ = a 2

nszulAlulunusslsuvesuminedy

(2) auzatvayuRulunsimwauesdunsyssgadnnsuasnsiauenanuideralunag
ANgUsEINA

(3) AMZNTIUNNTIVINGTY TIUAUANLNTTUAITUTNITNIUYAAAI NN LLALANTUN AU
913158U53MANaN 0191580 U

4.2 AUATNB1RNTE

€ Y a

1) 919158 UN

U

AYBUNANENTY FAAUNTHEWNINANUVEIITEUTEIMENgASIo idNaY

niinunnuazdulyaunasivesnuanifenansduszdmangn snunusiuInsgIunangns

q q

SEAUUMTINAN®YT W.A. 2558

o

2) mmié@iuﬁmawé’ﬂqmﬂ ammmLLazi’]mm%’aaazﬁummmiéﬂizaﬁ’mé’ﬂqmﬁﬁ’mﬁﬂLmu'a

a S
N19IY1N1SNNY

9

4.3 pannanNuaiansd

9191390 URAYOUNENEATY UN13I189IUNTALBYVBIB1A15IUTEIIMANgATHAaTdITIAAL

101904919138 UTEIMENGATHONTUTMTNUVBMENEATNNT

91



5. waAngas N1sisEUNsaau n1sUsHEiugiSey

5.1 g9z lunangns

szuunalnvIouInNITERNKUUVANgRsHAzaNSE eIV uvaNgnS

1) AnuudsRsnnenIsunTUsuUTImvangas

2) ANENTTUNITIVING waEAMENTIUNTUSUUTIENgATNUNIU Ae. 2 lAseasnesedviiag

curriculum mapping VOLLAAEIIBTU a%mmw%ﬁml,ﬁaﬂ%’wquﬁlsu

3) 0191388aeu Fi3suazdliudinuansauAniiudevdngnsiuulse

4) aagnssuNMsUFuUTImangn s fansadsuuandlandmuainufniu

5) denandngnsiuiundmurudniiu Tnsanandliteiausuuy

6) dsmdngnsiuTuLimdsngmssganduuzniilvauenssunsinms uasauznssunsUsed

AL INITEUN

7) desnamdngasaniuiuniaininaznssunisivnig uazanznssMsUszianzn wuztsio

AMZATINAITIVINITING VARG

8) lauandngnsiusuugaufluiieveniufiurouioaninenvnnialug wazdrinau

ANENITUNNTNNTRANANY

9) 81915UH SURAYBUNANGATY SI8URANITANTUNUYRMANFATIAETAYIN S18ulTeiu

Arunmanelunsnas AUN-QA melu 60 Sundsdugadinisfnu

5.2 N1INITUUHFRULAZNTZUIUAITIANITITEUNTHRU

5.2.1 MIMvuaaeu
1) shvthanyivsmuadaeulaefinsanienudungludemilaounanuidovio
Usraunsaifieadostuinitug uaznseauese1anss
2) o191s8aeusionduenarsdiuszimdngmsuazenansdfimiitaua A sLnusii
dinnuAngNIIUNMINITRANAn W Amua LY

5.2.2 N5¥UIUNTIANISITEUNNTaOY
N33 4Ae. 3, 4, 5 uag 6
1) ennsdaouvidefusanuauneivn faduenansdussdmangns davih ume. 3, 4, Suay
6 sulumsdinnisiieunsaeunazinaassiiunaneinifuiaveudulusgielinunin
2) 19139 FURAYRUNENGNT MAUAAAILLAZATIABUNITIIN UAB. 3, 4, 5 Uaz 6 N
thiausluiuszyunnynITNANTIvINGT wazAunsINNsUTES AN WeRiansauay
Juses
3) 9139 5EKARULALHUTEATLUTIEIVY d 1A, 3 wa 4 Aeuiuilan1AnNTsAnyY wazume.

5 uaz 6 nelu 30 JurdsduaanisseuNISaou

92



0) sl stussiusing FoudefumedoumsaeurensareirlurasiuensFou
5.2.3 Myaduayuuazn1siiLusiindnw
fisvuuenseiivinwifidedostudidiatnanaundngnaieguadiunisidou n1sii
NANIIUA
5.2.4 NM3gNsTalrastindny
tin@nwannsnduideaiiovegrssallunsdlfifiteasduiferfunisaoy nanzuuuuagisnis
Uszifluwaldivihensifeunuz ielio1ansdiasunsiaaou uazudsmalinuznssunis
AWINNT UBTAUYNTIUNTUTEIIAMLT SUNTIU
5.3 n1sUszliugiseu

L =

5.3.1 MIUsEUNaNSISEUIMUNTBUNATIIUAMATEAUALAN YUY
1) fUszanununeivuasgaoudansussifiunansSeuimuisnsussduiszylilu uee.
3 uag 4 Arsanlingm uagshunisfinnsaniusedasanenssunisUssdiane 910ty
Fndansanmelunaniinzfounansvesminedoimue
2) fimsussiiunagaukazeinlaggiseuluinUaieniasey
3) ennsdiapunariaranununeinndavi uee. 5 uaz 6 nelu 30 YundeduaanisSeu
nyeeu
4) fmualitinmsmuaeunadugvisvesfiFoununnsgiunanisSeuiiiivuely uee. 3
wag 4 nelu 30 Fundsdugamansineg Tasaagnssumsiviniss favnnssunisiitenu
aovetatosdesas 25 vesiwuneiviidaaeuluidazniAnsfing warseuRased

UTEYUALNTTUNTIVINGY

6. featiuayunisiseus

6.1 N1FUIWIIIUUIZU

ANz/vaNgnIInaTIIUUTEINAMAUAULAzIUUSEINAIRUT el edadadensiseunis

o

aou lanviryunsaluayianasinrineuiiinesediuiisme ieatuayunisiseunisaouly

3
Hugsunaratianmadelivzantumaiouifenuemosindny
6.2 M3wgInsn1siTEUNITFRUTaEIAL
1) milada/men
2) 17813
3) domsisoud
4) A3siouet

5

5) gnudeyasiaAnseling

93



6.3 NIFAAWINSNEINTNITLIUNITADULNULAYN

1) ABENITUNITINUHNUIANILALAANINATIENSNINTNISITBUNTE DU

= =~

2) ansdiapuazEieuaueTeTenadedeuariludinaenssunis
3) dpATTIVUTEUNN

= ¥

6.4 NM5UsIIUAMNUNYINDYBIMINYINTNTITIUS

1) Ussilluanuiileanangaou fisgulasyaaInsingItes

2) dnszuuinaunislivinensiie.ludeyalsznounsusaiiu

7. AUsINaN1IALENIU (Key Performance Indicators)

7.1 AUNAN1IALHEUIUY (SEAUUTYln)

o oo o a

FUtiuatNaNIIA LN i1 | wdo | wis | @ o
1) 9193895 uRAveUnaNgns ag1atoesauay 80 N sUsyYuvaNgns
Wlennausn Aanu uazvumumsiiiunuvdnges egnsdesdnmsfinu | x X X
av 2 % Tnedestufinnisussaamnads
2) fiswazBunuemdngnImuLuy uAe 2 fidenndadfunseusInsgy
ADAILYIIYR IBUINTFIUAMIAAIVY/A10TIVT (G13) % % %
3) fseasiBunvesneiviariieasdunvesUssaunsalnInauu (6n3)
AIULUU 1AD.3 Lay 1AD.4 agtsenaunsiladoulunsazninnisAngd X X X
Tasunnv
4) Y18 NUNANITANTUNNTVRITIIV AL TIHIURNANITAWTUAT
299U TEAUNTUNIAFUIY (015) MULUU 1AB.5 kag NAB.6 N18lu30 Tu X X X
wﬁq??uajﬂmﬂmiﬁnmﬁ'Lﬂmaauiﬁmunﬂsw%m
5) I5189URANIANTUNTVIMENGATAULNINGFE/ AN TN
fatua melu 60 Yundsdugadnisfnw X % %
6) fnsmuasunadugysvesin@nunuAsgIuNanIsFeusinmus
Tu ure.3 wazume.4 (G1i) sgnatesdovay 25 vesneinfidaaouly X X X
usiazUn13Anen
7) finsiu/Uiuuse 1159nn1siieun1saey NagnsnIsaounIenIs
UssifiunamsiBounnuanmssndunuiseaulunanmsdudumses | x X X
%ﬁﬂqmﬂﬁmum
8) 919158 (i) nnaulasunsUguilmevsaAugdiuNTIANTg
\SguUNSaOU % % %
9) 919138UsEIMNAUlIFUNTTRILINATINITHAL/M3a Y Aned 1oy X X X

94




AYUUITNANITANTUY

b
=p
—_
ck
=
N
)
=p.
W
c
=D
N
c
=D
(6, ]

TJay 1 A9

10) Frwuyeansatuayunisieunisaeu (i) livesnitsesay 50

Vo v a A a IS 1 4 IS 5 x x x x x
AU sWRILSINNIsaz/ws0 TN eg1etiosUay 1 A3

11) szduanuianelavesin@nwUgavine/Jadinlndniideqanin

wangns waglideendi 3.51 9nAzLULAL 5.0

12) sgaumnuiisnelavewlivudianiidetndinlniage livesndt 3.51

2 X X X
NALLLUULAN 5.0

P2
a o

Han13andun1sussanulivanefudiviaiunedluinugiaseiies 2 Un1s@nyiiiiefnn1uns
A IS o

AURUNITAY TOF siall Matnaain1suseiliueiu Ao n1saniuausiuds 1-5 karag19usgiasay 80

e ! dgj o a d‘ ! IS
Yosiusinan1saniuunseyliluusiasy

7.2 Arusnan1saiiuu (szaudeygien)

Fuiusinaniseniueu el e e e e
Un 1 nz | In3 | Ung | Uns
1) onsgusEdmangnsednetleniosay 80 ddiusulunisuseyuiiie
a o o o X X X X X
TNUNY AU UAENUNIUNIANTUNUMENGRS
2) {919a2IBLAYRMENGATINNLUY UAD.2 TADAARDITUNTBUNINTTIU
A s A ~ a Y X X X X X
ADAILIIYIA YIBUINTFIUAMIAAIYY/A1W IV (G13)
3) iswazldnveneivLazsgazidunreslszaunITalnInauIl (91d)
ANULUU UA.3 Lag 1AD.4 agtonaunsilageulundazninnsdnmn X % % X X
TasunnIv
4) AAYNTIPIUNANITANLTUNITUDITIUIVILALIILNUNANITANLUNIT
Y0IUTTAUNTUNAAUIY (D15)) MULUU UAB.5 Lag 1Av.6 n1elu 30 Ju X X X X X
nasuann1ANsny A Unaeaulinsuynsedn
5) dpvisignuanMIandunsvemangasiuLuy uae.7 nelu 60 Ju
o & = - X X X X X
NAAUFAUNITANEN
6) dnsmugeuradunnSveIinAnwInuITgIUNANSSEUI AN
Tu 1pe.3 wazume.4 (01d) eg1stessevay 25 vessedninlagouluus x x x x x
azUnsAnm
7) fnIRwu/UYTUUTE M153ansiEunIaeu NnagnsnIsaeunsents
a a v o a d' A Y X X X X X
Uszilluwan1seuianuansaiivnunsealy uae.7 Taud
8) 919138lul (6n3) nawldsunsugulmArs oA kU ILUNISINNTT
o X X X X X
\SHUNTEDU
9) 919158UsETIMNAULATUNITIALINITIVINITUAL/M3IY TN RY
g X X X X X
Uaz 1 A9

95



Futlusdranisaiiuiy g g o o o o
in 1 un 2 in 3 in 4 n 5
10) dwInyAaINIaUaYUNISTEUNIaaY lAsun1sHAIIMANNG
A a = (7 1 v 1 = x x x x x
waz/vsednTnlidesniniesay 50 set
11) sgaumnuiisnalavesin@nwidanvine/ daudinlindsenmnin
o Aoy . o X X X
nangnsiadeliddeendt 3.5 NATLULLAY 5.0
12) sgaumnuiiesnelavelivudiandevndelvindelidesnin 3.5
o X X
INALHUULHL 5.0

P
IS4 [l

Han1sandun1sussaaulvunefuiaunedlunudifseies 2 Un1s@nyiiiafinniunis

A IS o

AURUNITAY TOF siall atlinaain1suseiliueiu Ao n1saniuausiuds 1-5 kayag19usesasas 80

U ! d‘l o a dl ! =
GuaﬂmmsnmamimLuumumsql’ﬂwmasﬂ

dl =) o/ o =Y -7
“UAN 8. N1UIZLUU LLaz‘Us‘uU'gqmsmLuumwamangm

1. NsUsZiUUSEANSNaYRINTSHIU

1.1 msUszliunagnsnisaou
1) Uszliusieian lnetundnyd
2) UsziulagAnenIsunsuImMIvianans vidennznssunsUsEduTiusstdagninian
3) Uszifiunransiiounasnansyindseiieineninusvosindne
4) Uszidiuannnginssuvestindnwlunisiieaue MsFnanuLaznsReUA TSy
5) Useliunnuanuanum ﬁgaé’maﬂ’wmuLLazammwﬁaﬁm’mﬁfﬂﬁﬂm

1.2 mMsUszdivvineevadenarsdlumsidununagnsnisaou
1) dndnwisziuerasdiaeuluusiaysngin

2) UszliulagAnenIsuNIsUSIMANans visennnsIun1sUseuiudealngn1adu

2. myussiundngasluninsau

(%

1) Yssdiunanansiaeinfnwndnsanisdinuluduue
2) UsziliuananuianelavesliUudia

3) Uszillunangnslaggmsananaiannaieuen

96



3. MsUszliunan1saniiuanunusigasideavangns

AngnIIUNIsUTEAUAAINA18TY Alun1sU T unanIsAELUAINAIUY (Key Performance

Indicators) Tuvaaad 7 4o 7

4. MsnunuRan1sUsEiiuasuNulsulTImangns

N

a LY (% [

1) 919758
2) 919158

VANgNT uaznagnsnsaeu

SulinveunangnsIAvinTIenuNTUsTIUNANaNgRS

SURAYOUMENERNS Uare1Tdiaey IUTeu dunun ol Wan1TUTEEININ N UUTUUSS

3) WeyrnssnanaifasanuaglidelauesnuglumMsuTulsmangasuaznagnsnisaey

4) YFulsmdnans uagnagnsnisaey munan1sUssliukasUauuzin

AMANUIN N

A131UTEULIBUANLANANN TR IangasIANNuUnangRsUTUUSe

1. mMsuSulslaseadramangns

THlassas1aumiu

2. mMaSguiisunannisuazivang Uyen wasdnguseasnvaanangns

nangasLAx

nangasuTuuse

Uy

NANGATIAINTIUAERTUNU AR
g1vIe AN sulni dendadmnssuaans
umdugdanianuianssuluindanus
Amatsalunisiseuiatenuies 39n
a L4 14 1 A I Y o
InszkarUsvendlaegadietvigy Wugn

awv ada

N1V INSNANNITONANINUITENT AU AN

9

wazatuisaurluldaulaasadunesusu

wiounadulninmsssy A3u555uuazE0

9

USgyn
NANGATIAINTIUANERTUMN VAR
a1vIeIFnssulni Jendadminssumans

} %

UPIUURANIA1UAIAINTSUINA N T A0S

e

AuaIIsalunIsSeuiatenules 39n

&

a ¢ 1% 1 = [ ¥ o
'JLﬂ’i']SﬁLLﬁwJﬁ%EgﬂﬁlﬂlG]E]EJ'NL“UEJ']‘U'IEQ LUUQU’]

av ada

NIBINSNANITONANIUAITENL AN

q

wazaruisnurluldaulaasaduneesusu

wioundulninusisy 93u555uuazde

9

97




nangnsLA

nangnsususe

NTFOFIAL
nanansuuey 1wl Undn a1913
Fernssulnia Sudvuneienaniinide

RN sulnininuiauaunge

[

wazAUTEIYTUE LTuRIIEINIH

Y Y
awv ada

ANUNTONANNUIVENTAUAINLAZAINIT

9

PlUldulease Wunseusuluszduaina

vala

wasidudfinnsssy aSusssuLaziniudn

INIFHOFIAU
nangnsUTvy 19wl U a1913
Fenssuliddn S vuniienantinide

Nandenssulniihidanuiainuauise

[

wazAITeIvuge Ludmdnnsi

Y
av aa

ANUNTONERNUITINLAUAINLAZAINITA

q

P lU1dulease Wuiweusulusedvaina

vala

waztdudnlinusssy ASuss5uLazriaUAn

Y 9 Y 9
315ua59a55A 315uasn9aTIn
NANgAILAY nangnsuFuuse
AR ANEIA

v

NANgATLANITANBUABIAINADINTT
vasyuulufun I TimULYsEENTA MW
YDINANAAN A IULNYATNTTY AI8ITU
Uszgndnuddenisnuianssu i wu
d‘ ¥ goj = U a r.ﬁ' % L%
w30bINYdIaseY LATEIARLENITIAA
Wiedinnantsian seuuLdiseianay

AIUANTIANIINYAT sy

v
(Y S

waﬂqmiuﬁﬂawuﬁwﬁmﬁaﬂﬂﬁﬁwuwQmmw
FInU2IUTEV1VUTUATUAID1UIEAINY
ALAIN LU NSAAADADAITNALAINTU

= 2 = 2 % va
ANSHSEUULEITETILALLHBUN 8D A LU
Unudaaseedmiugdaseguaziiingg
gunsalnanIsunnddmiuiuygUae

1192519993238y szuulnA1d 1nsu

v

- Mé’ﬂqmﬁmmmmauauaqmmﬁaﬂmﬂm

guyuluaun sy sEansanues
HAKANNIIAIUNYATNTTY ABUUITENA
NN Ul Wy weIaalin
WY99a38y LATRIAALENITIAA LATBITA
Aaalsilas sruuETETaasAIUANNINIG
< v
YRS LUUAU
nanansiliinnudrdgysonisimuinmnin
FAnV9UsEV VU UAUAIDIUIIAINUAZAIN
WU NISANABEDANTNALAINTUY NISUTEUU
Wz danasiouneonludm Unuoarsey
dmiudasonguasdinis gunsainig
6 O U dy V1 %3 a
NILNNYEIATUNUYNUIY N1595195090388

sevulWidmsundaumaden Wudy

98




nasumaden Wudu

- Mé’ﬂamﬁamﬂiamauauaﬂmﬁmﬁauwaq
eeudInY wiswgna Tunisasisyaaing
‘vmmmsmmmmsammmmim e
Al UAY Y AAMNTIUA 1WA W 9 Tunswaiwn
Userlm miun vuneseUsssa

- Mé’ﬂqmﬁmmmLLﬁfJggmmwmmmau
Y8y ARINTIWI T W3 AINTIUIA A 1§
ddrvelindrinda Weesnew Bdmseling uay

AFNSTINSUIWE)

- vdngasiifaruddronsiauniinidouas
niAdeiilegranynssulunsiindnenimuas
ApAuanansalun1suadn n1sudely naenau
N15a5719a53A WaRAMTvY 1Y gRamInTsy
g13nfaniasn anaivnssuananailadi

anamnssudidnnselindsaeus 1Wusiu

wé’ﬂqmﬁmmsamauauaqmﬂﬂﬁwLLiJaq
masudsas wasugha lunsairsyaainsiil
ANNEANLENANTINIININNTE Lo ey
QUAMNTINA AN 9 Tumsiauusumneliviniu

AUUNNIEUSYA

nangnslanusaundymanuviniaauves

yaainstudgrdniaanssuluiadig

SlAMIaTNAA1Ee nsAuua SIAseting Uay

NI IMNTUIE

nangasLay

nangasuTuuse

QUszash

1) WNANIAINTSUAIEATUMTUNS @191

Fennssubiinndianugemansalunsiteu;

AEAuLeY STNIATIERLasUsEynd la g
a

Fengy
WendnUsvayn el Uadinliidudndnnstu
gendenuimnueninsauasyinuelunsinidy
WONAMIAINTINAER TN UNnLazUT 3y
nufVadiabnlunvensuluszivainauay
& vaa a a a aa
Jugnilnnsssu 938s55ukaiaUAnIISY

A519855A

QUszaA

1) Wendsimnssumansunindia e
Amnssilyiifinnuianuansalunis
Foudimenuos NMIIATIEN wazUseend
Igegnadenyy

2) Wiendnusvgnuivadialidudnivins
Gﬁ'y’uqﬁiﬁmmifmmmamaLLazﬁwzmq
Yoy lumsviniseedraduszuu

3) WfienAnirnssuansumsudfinuay

a v

UsgyquiiUndinlmduiiveusulussiv

Ddd

anauastludNiinusssy 58555y &
mudvaaziazefianuiiieysglomives
GG

0) WonAnimnssumansuvtuiiauaz

USyyrn el daudinfinsenindeniny

99




¥

SURAURUYRIRULDT 299 e munsauiu

Aa o

Ui Slsnguedanius AR AU
Tuesdng waziuypaiialy

5) WonAnimnssumansuvtufiauaz
Uswn i Tudinfiivinugmsdinsziids
Aay wardIansgyradunisldmalulad

o

ANSAUNALAE NNTERANTNWLNT AL

3. msuiulgeein

NaNgAILAY nangnsuFuUse
FPIVIFNUUN F1PIVIAUUUN
212-708 | dununszaulTygln (@) R
— — ALAL
212-709 | duuuszaudsyeen (6)
3193810 9AY 319381U9AU
212-591 | seid8udnIneInsINe 3) ARLAL
SIUAVINTWDING W SIUAVINTWNDING W
Wnsedvnwdingulagliduniein
U 6 Mwdn
000K | ANTBINquNuines | (3)
997U
000K | FBnwBInguniuTinee | (3)
997U
a =) a =~
519739 LEBN 519739 LEN

[

(1) ngudmlnihiasasBidnnsedndings

[

(1) ngudnlniniasuazBidnnsedndinga

100




nangasLay nangasuiulse
212-510 MIeszResesdnIng 3)
Indin
212-511 ABULIBIMBSLULEINTI 1 | (3)
212-512 ADULIDIMBSWULEINTS 2 | (3)
212-513 gunsalansnasati i (3)
A89
212-514 sruuuimdounuuliu (3)
AILST
212-515 IBneszsuulain 3)
ANAINATNITNN R
. AYLAY
ADURIAES
210-610 WANANITLUAINIAT (3)
LLUU&%W%Q‘%UQQ
210-611 lowndlalumauaznisaivay | (3)
wSesdnsnalnii
210-612 ddnnselindrndeiunis 3)
Uszgnaldauniussuudng
maaluii
USusviaseiunlol 4 sredvndadl
212-613 nstesiuszuulainmas | (3) | 210-516 | msUesiuszuulniindids | (3)
210-781 witeawluliinidas | (3) | 210-581 | miteiawluliinidwas | (3)
ddnnselindrinds 1 didnnselindrinds 1
210-782 witeawluliiniduas | (3) | 210-582 | miteiawluliiniduas | (3)
ddnnselindrngs 2 didnnselindigs 2
210-783 mteniavlulnimduwas | (3) | 210-583 | Wieniawlulninidwas | (3)

[

a a a € o
ALANNTBUNGFNIAY 3

[

a a ¢ o
BLANNIBUNEFNIAY 3

Wiusedwlug 4 snedunaadl

210-517

NHIUNAUNULBZNITHER

A uun1sNTEANe

(3)

101




nangasLay

nangasuiulse

210-781 | Mvetuasuliihiduas | (3)

Siannsatindrids 1

210-782 | vdetuaduliihimduas | (3)

a a 6o o
ALANNTDUNANINY 2

210-783 | vdetuaduluihimdwas | (3)

v

Sannselindrds 3

S8y [N

(2) nquimdiannsadnduazdanisunng

S8y a9N

(2) nquivdannsednduazdanisunngd

212-530 NSODNLUULAEILATIEN 3)
MITTWUVULIULADN AILAL

212-531 N199ONLUUINATTINLUY (3)
UOULADNUDFF1NTUNNT
Uszulanadeyqiod

212-532 N1990ALUVNATTINAIE | (3)
PIENIWIUTTUNY

212-533 wiesdloTavmenisunne (3)

212-534 wallAn15anvoudy I (3) AILA
JUNIU

212-535 FUIUTUNIUN (3)
dianvsednd uavdyayu
WISNEDA

212-536 dTinenUssenduay (3)
Fnar1ans

212-537 N199NLUUINATIIM 3)
WaUraBNdNSUTINITUNNE

212-538 negunIaiussenduay (3)
PPN

212-539 2995lAsBlannsetind (3)
dwFueghunuiing

212-540 walulagnmstuiindeya (3)

212-541 N39NLUUTEUVENBINE 3)

102




nangasLay nangasuiulse
ANl
212-542 NNS9NLULIATTINEMSU | (3)
MsAoansmanas
212-543 Lo eyl (3)
212-630 NN59NLULINATTINIUY (3)
wouganadsln
212-631 N199DNLUVINATIINAIG | (3)
wuuezdalasia
212-632 MALANISELATILI9RITIU | (3)
AIRTEAUES
VSusasiedonloml 3 snedvnded
212-784 Wideiiavludidnnsetind | (3) | 210-584 | vhdefiawludidnnseind | (3)
wagTINITUNNg 1 wagdINITWnng 1
212-785 Wideiiavludidnnsetind | (3) | 210-585 | vhdefiawludidnnsednd | (3)
WaETINITUNNE 2 WaETINITUNNE 2
212-786 Wideiiavludidnnsetind | (3) | 210-586 | vhdefiawludidnnseind | (3)

LALTINITENNE 3

WALTINITHNNE 3

Winsedvlug 4 5183976098

210-544 | NT9RNUUUTEUUAIUAY (3)
WUURATTRRIELe L
210-784 | detugiludianvselind | (3)
IS 6
wardnsunng 1
210-785 | vdetugdludiannselind | (3)
IS 6
wardinIsuwng 2
210-786 | vdetugdludiannselind | (3)

a 4
WASYINITLULNNE 3

(3) nguIVINTUTTUIANATYUIUULAL

E
N1389813

(3) ngudvINTUsTUIANATYUIUAL

]
N1389813

212-550

LWLARLaYNTUTTUIaNA

GRTATRNY

(3)

ALLAL

103




nangasLay

nangasuiulse

Y

212-551 nsUszInaNady IR | (3)

1281934
212-552 NTUTELIDNINTIRRN A (3)
212-553 nsUTEINAEBUTIRIA 3)
212-554 msdoanslSaeadislng (3)

USuFosein 2 sedvded

212-555 Wslnroawseviudeans (3) | 210-555 | Iwslameaiedeviedeans 3)
212-556 \wSevedoansteyaiadoudl | (3) | 210-556 | Adednsuseauuusiians | (3)

wuuldane \AouT
212-557 MIATUIMLAE I 8UTBTs | (3)

Auavluaulrngsy
212-558 nsShwianuUaeadiedeya | (3)

WAINYINITIRAGY
212-559 LAT8UNLULENTDALLAY (3)

wulwesliany

ALAL

212-560 FYUUAIUALLTIRNG )

Usegna
212-561 N50DNLUVEIYINA 3)

aslelny
212-562 mnssuaduudwdnliih | (3)
212-650 nsUszanaNadyIuuuy | (3)

Usus
212-651 n15eRNLUUlATIUNY 3)

USEamMazn13AIUALLUY

Hsgaain ALLAL
212-652 nsszyenanuaivasszuy | (3)
212-653 MMTIATIERA QYU 3)

WSUADY
212-654 VoW aune (3)

104




nangasLay

nangasuiulse

LK

212-655 mMsfeasuuuidviaviuady | (3)
212-656 MTAATIERANTTOULEMSU | (3)
\3evnedoans
USusiasnedlu 3 s1edvnsed
212-787 WivenlAwlun1sUssinana | (3) | 210-587 | widediiawlunisusyuiana | (3)
Ay ufdianay Ay ufdvianas
msdeans 1 nsdeans 1
212-788 WveniAwlun1sUseitana | (3) | 210-588 | widediiawlunisusyuiana | (3)
duumdianas duufdianas
nsdeans 2 Msdeans 2
212-789 WveniAglun1sUssanana | (3) | 210-589 | widenitawlunisusyuiana | (3)

duumdianas

ANSdRdNs 3

duufdianas

ANSdeds 3

Winsnedulug 7 518390698

210-563 | S¥UUAITUANLTILEU

(3)

210-564 | N13393ULUY

(3)

210-565 | srvudamnnisallineios

(3)

210-566 | MIMANMIIENAALT

Uszend

(3)

210-567 | AauRmasINIAY

(3)

T
Y o

210-787 | Widetugdlunsusvanaca

FyeRIaLazNTERANT

o

—_

(3)

T
L

210-788 | Widetugilunsusvanana

Y]

QURINaLaNIEDES

o

N e

(3)

T
v Y W

210-789 | Wiletugdlunsusvanaca

QURINaaNTHOES

o

W We

(3)

@) nguividue

212-592

N159IULAZNISEUIUIY

(3)

AILAL

105




nangasLay

nangasuiulse

dusedvln 1 e
210-790 | n1sfinwAuAIndase (3)
INVITNUSUI Yy In NN USUTsysy1in
212-800 | Inendinus (18) G
212-801 | Ineniinusg (36)
netnusUIysynen ngtwusUIgyaien
212900 | Aneniinus (48) ALLAY
212-901 | Ineninus (36)
nsUsuUenadinisdnsanIsAneaamangns
NANgATLAY nangnsuFuuse

NANGATIAMNITUAEATUNI TGN

AOUNIUNIEITINGEAIUNUNVDIT U6
INaY Lag
ﬁﬂmawmu%msumuﬁwé’ﬂqm5ﬂ°mum
LazilAnsERUAzLULLRA AT ANYDIT 18T T
mwé’ﬂqmlﬁﬁmdw 3.00 3758V 4.00
wag

EUBANY I NUS LAY AR UK IUATERUUNN
Wardugavitelasamenssunisds
Usgnaumegniinaaiainaeluuae

AYUBNUMINGNFUAIVATUASUNST LAY

YAANWILAY N LUV N1 ADIUNaUITY
IgSunsifiuriuewnsluasansmsivnis
fumsgruluszrumavsouuviegsioy
129U washodlduonaIIudde e
Inginussofuszyumisivinissedued

PIDILAVUILTIR BIUEENIN 1 AT

NANGATIAMNITUANEATUNITOUIN

- @DUNIUNIEIBING AN UTVDITUNA
INdy uay

- ﬁmsmwmm’immumuﬁwa‘”ﬂgmﬁmum
wasflAssiunsuuUIRA AT aNTeIT 83T
mwé’ﬂqmﬂajﬁ’mﬂ 3.00 91N5¥UU 4.00

e

- lEueIneinuswazasuIuNIsaRUUIN
WardugaviglngamenIsuni1sas
Usegnoumiegnsnauaianaslunag

ABUDNUNINGNFUAIVATUASUNST LAY

- UAANWILKY N WUU N1 ABINNAIIY
ANYIRNUTNZEIUNTIVDINYITNUSAD
TASUNISANUN nIesgelsalasunng

U Va a U a & U
LS UIRNLNW LITENTTLAUTR TS 852AU
UIUIBIRAT A AINAINUTENIeA
ANENITUMINTRANANYT 1509 vidninau
A15NANTUIINTANTNIIVINITAMSUNNS

WULNTHAIUNIIBING 8819008 1 1584

106




nangnsLAy

nangnsuiulse

o =

UNANYINY N LU N2 ABILEUDNAIIUITE

=

Woinerinusdenuszyunisivinig
JEAUYIA NI0ITAVUIUNIYIA LI TeNTT 1
ads nienaruldsunisiiuiimeunsly
Msasmsivnsndunsglusefued

PIDTEAUUIUYIRA

wnandug 19 Wuldeuszideu
UNINEIAYAIVAIUASUNS TN IUNITA NN

SEAUUUNAANY

LazfosduenanuisaiiioInednusae
AUszyun1aivInIssERuYIA viosedu
vialdtosnin 1 ads

- UNANWILNYE N LUU N2 AENAYY
Anendnusrsediuniaeinginuddes
lasun1sfniun wSeegeteslasunis
gauSulAuluNTansSEAUTR T BIEAU
uwwwaﬁﬁ@mmwmmﬂssﬂm
AMIENITUNIINTYALFAN Sos wannass
NMSNRITUNITANTNINIVINITEINSUAS
WELNS WAUNIITING UIoULEUeRD
fszgAvmslasunanuiithiausati
auysel (Full Paper) lasunisifiusily
swmuﬁuLﬁaqmﬂmsﬂiwu%mmﬁ
(Proceedings) #4na1

- nmadu q W Wuluaiussdeu
UANINYIFIAVAIUASUNTINNBANTANEN

seAUUUNRANY W.A. 2556

nangasuSvenuiUndin

AOUNIUNIEITINGEAIUNUN VDIV U6
INaY Uay
goununIsaeuInAMaNyd (Qualifying
Examination) wag
ﬁmmmamu"immummﬁué’ﬂqmﬁmm
LazilAnsERUALLULLRA AT ANYDIT 18T T

Aundnanslifn1ndn 3.00 352U 4.00

el

'
1 a

AOUAUDNAIIUITUNDINY1TNUSHBN
UIeyunN19IVINITILAVYIANT BT AU

YR lTesnIN 1 ASI LAy

nangasuSveunuiUndgin
- @DUNIUNIBIBING AN UNVDITUNA
WAy Uag

- @aur UM sasuinnuaNdd (Qualifying
Examination) wag

- ﬁmsniwENm‘immumuﬁué’ﬂqmﬁmum
wasfiAsEiunsuLUIRA AT ENTRIT 83T

ANUNANANTEUAINIT 3.00 91NTEUU 4.00

Y

el

A a a s 1

- ABNUAUBNAIIUITELNBINYITNUSHD

a A v

USEYUNIIVINTILAUIIANI0TEA

c =n.

YR lTesNIN 1 ASI LAy

107




nangnsLAy

nangnsuiulse

@ueInednusuasaeuniIun1saaulIn
Wartuanrislasamgnssunisds
Usgnaumiednseamdanaigluiag
AMYUDNUNTINGIFUFVATUASUNS LY

naInginussediunisvomanulasu
AR AU oL luTa15M193 910157 &
mmgmimzé’ummm&ﬁﬁﬂmzﬂisumi
numuLazey lugutaya Fenmenssunng
JufinAnwusyinauglalianudiuyeuly

% ' a
UBYNIN 1 1399 ey

@ueINeinusuazasunIunIsaauUIn
Warduaniislnsamgnisunisda
Usgnauniegnsnuaiainaielunag
AMYUDNUNTINGFUFVATUASUNS LAY
UnAnwIuy 1.1 ﬁguwuﬂ%zgzguﬁm
1T ILAearnIUSYYT Asslld sy
NN IS odunilsediviending
lasunsAnun niesd1eaelasunns
gauSUIRANUNIUITATTLAUT IR NI D
uw’lmaﬁﬁ@mﬂﬂwmmﬂigmﬂ
AMIENITUNIINTYALFAN Sos wannasst
AMSNRITUNINTANTNINIVINITEINSUAS
WHLNIHAUNIIBINIS 98190y 2
503 uazdesaglugiudoya Web of
Science (WOS) aghtion 1 1304

L

TNANWILUU 2.1 Ao9Ud I NSUNAIY
ANYIANUSNIDAIUNTIVDIINYIRNUS
TASUNISARUN nSeseedeslasunis

goUSUTARANUNIUINTAITTEAUUIUIBIAN

)}

UAMAIMNAILUTENIA ANEATIUNITNNG

q

AAUANEY 1399 NANLNUNNITAAITAUN

2158157193V IANITETINSUNITLN Y LN S
NAIUNIITINIG BE19UBY 1 1399 haY

neveglugiudeoya Web of Science

(WOS)

v =

JARNYILUU 2.2 A9ddInSUNadIny

ANYIANUSNIDAIUNTIVDIINYITANUS

L4 A 1 L4

TASUNISANUN nSeeg19taelasunis
gaUSUTARANUNIUINTANTTLAUTIANI©
UruIgIAndau A Inaudsenae

ﬂm%ﬂiiﬂﬂﬁiﬂ’]i@iﬁuﬁﬂ@’] 599

108




nangnsLAy

nangnsuiulse

SEAUUUNNFAN®EN

- nugiouw 9 W Wuluaiusedeu |-

UNINYIAYFIVATUATUNSINNIINTAN WA

PANLNUIINITNINTUNITAITNIIBING
ANMSUNISHULINSHANUNIIYINIG D8N
ey 2 1399 uawsotaglugiuteya Web
of Science (WOS) 8819188 1 1584

& A v I p=|
wnagidu 9 19 Wulusiussifeu
UNIINY1AYFIVATUASUNSINAY

ANSANYITLAUUMANANE W.A. 2556

AMANUIN U

1. msasuanudfy/mannisuasvgra USuyn wasinquszasduasnangns

AUEIAY/MANNTISUAZIANA

USwegyn

Tnguszeed

ningnsiiaruisanovaussaiu
#oantsvesyuwuludunisiaui iy
UsgdnSainveanandannianiy
NYATNIIN 8ulsEynfuide
maFudmnssuladi wu indedlih
fvdaney inTedaueniann adosin
Aaelstlad syuuuseTaazaiunu
nan1sineas Wusiu

ué’ﬂgmﬁﬁmmﬁwﬁmmmiﬁ&um
AunmTAnvesUssvsulusudssiune
AINAEAIN WU N15AAseAeaNsT
azmintu nsflszuuihszTauasidiou
Audnlulid Urudasesdmiuggeens
wazdn1g gUnsalniansunnddmsu

WudUie nN139519589a%88 srU

N6 NG AT AINTTUANEART
wnUnudin anuTivTiennssuluin
3 WA PN TIUANERTUVY U )
yas A anssulyid A S ennd
PNLEMTINTINSE BUS A ERe

Yy a L3 ¥ 1
JIMIATIEN LLﬁ%‘Ui%‘q A 1A 9819

Wenwey Wudumdienisd

ANUNSONA AT D BT A DUN RS

q

Y a

a1u150u 11U 1l 95 el un

vy

geusu  seiadulndnasTy

[

T3 UTTTULALD DOYI5H OF 9P

W ngesUTvayn ul Jadia anfin

Wi onA A mnssumansuvt g g
awivnimanssulniaid e
PNENINIALLNSE BUSAEALes N3
At uasUszendldenadionny

i oA AU ey 19 i O s el 1d v
drvmsiugai ey
Wimeyndgatumsindeedwdusuu
(it o8B 073 nsaenEn s i e
Ui ool uivessulussi
anneups i gousTs Sessa e
GerezupvgirmuiioUsTonivod v

it o 073 nsaenan s i uag
Uy wi] o udi i szt nf sy
SURPTEUTRIILDY 1 AlA bz U

Y o o v o fsAd W
UNUIMMUUIMN UUYBUFUNUTNANY

109




AEIAY/MANNITUAZIANA

Uy

o

ngUszeeA

T dmdundenumaden Hudy

£
o =1

- wangastfiaudidgyieniswmun
tnifouazanideiiiegaamnssluns
Windnenmuazdanuamnsolunis
HARN N15WYITU MADAIUNTTATIETIA

HARAIIVY WU gramnsIuensafan

las guavnssuavesnailadd

gaamnssudidnvsedindsasus [udu

wéngnsiaiuisanavausinis
Wasuwamsiudeay iasugio lu
nsadayaansfiinmiauausn
MaAnNsge eatuayugpannss
Ausing o Tunswmudsemeliivingu

Auunuieseuseine

MﬁﬂqmﬁmmmLLﬁ’fjgymmmsum
wAauUBIYAAINSIluT YT N
Frmnssuluiniigs 8ldnnsefindinds
nspuuay Bidnnsedind waydmngsy

Fansunnd

Sennssdin i vanediend sl S evneim
A sz 175l rwd eonsanssauazeny
Femnad g i nmsiansnsoes@n
mAfeifaummezen U i S by

o

fgausuluszd vanauasd w71 a ausssy

U

B UTTBLEAI T BIARS B1ES 1eTA

10

v < ) Y
A3 mmiluesing useiuyperily

P

W OKE 3 AINTTUANERTUIY UT ALka
USunynu) Uasdi el Ivinuenmsdies e
e wardilmsgadunsldmehlad

ASRYIPIAYNSH ORI W NYasl

2. MITNUEAIANNFIAARDITENININgUsEAIATUTIEIY
IngUszaedvamangns seIvniiaennda feSuraiaiy

1) Wendndmnssumansumidudia | 210-708 dunuiseaudSygyin 31aimﬁmmﬁqﬂﬂszaqﬁlﬂaiﬁﬁﬂﬁﬂmam
a3 973 Aanssula qﬁ'ﬁmmé’ 210-800 Ineniinus mudneanisinlg wetuuaniudnlnale
ﬂ'gqyﬁqquﬂ‘luﬂﬁﬁ'guijéf’;gmm@q As | 210-801 Ineiinus Puadsuwavivselovdluniswauidseinavii
P LLagﬂggQﬂm“lﬁ@gjm%mmw 210-591 se108UiTAnenside ﬂuﬁy’ﬂiﬂaaﬁmmflmjﬁlé'mmamﬁ%’a DR
210-xxx T8IV RN wusluiiuszyungugony Wenszaremnuslugs

2) iilendnUsvgquidudalidy | 210-709 dunsziudigaen TUsyyliinnsandaymuazanudauiusoniu

Univanisdugeaniaiiug

L]

ANuEIsaLasinwen s dygyilu

210-900 Inenfinus

210-901 Inegiinus

FeazdunisnelAiaminudnsiSuadisassanas

LY o '

TTONIIIN1INTON1TNNITYTINAUTEN IS

o

msvindseedraduseuu

210-591 se108uiTIngn15Ive

210-xxx SNV NE0N

3) WaNARIAINTTHANEATURIUUAR
U

=p.

warUsvy e daudnlid

Y [ I3
gausvluszavannauaziJugnd

U

AMSITN 38555U HAuduans

a - ¢ 9
LLa¥QV|F1WULWEJU§$IE’J“UWUENﬁJﬂZJ

210-708 dunuszauuaygiln
210-709 dununseauuTygten
210-800 Inenfinus

210-801 Aneniinus

210-900 Aneniinus

210-901 Ineniinus

ngunieszninsinivnnsidiauaulasiudu
Aoly wAzIENINNTFUNUIDINTIIAIVANALA
AwapawnINAMSIIN  3usssulviutdndne
wiaufulusae

v e dnusiigaussasdiioliindnu
I§Kua@nvmaaosuarideiielildundeosd
Auindnismalulaging qfin1ndnazidy

Uselovulunisimuiusemasifuasyiosnu

110




210-591 se108UiTInegnsive

Meld waslwanuldellgniageaimnssunis

Hanlugandlydla
a a ada av a 2
eAnsuleuitinensideligauszasAli
dssudilandnnisinifeegraluszsuuuas
aunsaufuala
MeIvndendynuszasdiioligiseulianug
lumiansarudaanssuluia arursadaly

Uszendlflunisuitgmlandideiieineinug

) Wewdmimnssumansunidudia | 210-708 AumunsziuuSygln
wagUvnnuidadnfinseninds | 210-709 dumwsziudioaien
AT UARYEUTEIRWLEY 219 ly | 210-800 Ieiinug
RNz UV 7 Tanywedaniug | 210-801 etinus
Anfugsmmiuesing uagiu yaa | 210-900 Ineninug
il 210-901 neniinud

210-591 se108UidInen1I9e

5) endnirnssumiansumdada | 210-591 sedeuiFinemside

warUSvgyrnuUnaianiivinuenis | 21020 98391000
Areidaiias uaziiansyialy
asldmaluladansaumeakaznis

Hoansimunyay

loodeasneassd

ANANUIN A

aseSeuiisuanufaiiuwasdairuanuzvasnssnadiiunisandunisveangns

9 v

a

AUTIUNTIUNIENITIAURA

q

AUWILNTIUNITTNAENGAT

AUN 1

4 a -4 o
ANEN519158 A 1ndUNS a1uslne
nPIvIFnssudiaansetinduasinsauuiny
AMIAINTIUANERNS

UNINIREmNALULAENTEIDUNAITUYS

ANNARTILLA TaLEUaUE
1. AMWTIUNANgAT

1A8TIULTAUAIE

2. YSuyuazinguszasAvasnangns

WAURIEUNTTUNTENSIADLA
Felun1suFuussivdnanslausudsannune
WNIFIUvaNgnIsERuluinAng w.a. 2558

wazlaUSuLiuIvNyuasTe

111




AUTIUNTIUNIENITIAURA

AUAUNTTUNITINAENEGAS

Winauesnszldiusuladuniound
wannshinuf Uudinuazumdaudiainig
Aeseni Iewazadeutanssy Suduiiug
Tglamnian
3. laseasramdngns

whiide Fadugeid
4. WHUNSANEN

AN
5. 518973%1

e liaenrainvansuasiugiy
6. ToLauBLULA 9

Jundngn s auunsgiu uazvivade

AUN 2
399AEN519158 A5, aY T 2193UYEA
anIvIAINgsulnn

a 6 Y a
AMLIAINTIUANERNS @n1vuvAlulag

NITIDUNA NNV

AMUAAAULASTDLEUBLUL
1. AIWIIUNANGAT
<@ (3
WAuse
2. YSuyuazinguseasAvesviangns
WL E
3. laseasramangns
WS AL

4. WHUNISANEN

112




a

ﬂ’J’lﬁJLﬁuﬂiiuﬂﬂ‘Jéﬂi\‘iﬂm’JW

9

AUAUNTTUNITINAENEGAS

WNNZ AL
5. 3187321
LANNZ AL
6. Torauawuiu 9
6.1 Lﬁaﬂﬁ]’mﬂ’li curriculum mapping 9%
wiloudunnsieden lwiladneeg
A1UITONDUAUDY outcome AUTIBTVN
Hua3e uararuisaussiiu wieniu

aauivTule

6.2 NMSNUNANYILAINELTYULTYULADN
Souseividenlasuaiuiugeuan
e’d‘ = o Y v
919159 USnw Uz U Ao unae
n3oly alduragfninnsATnEny)
= =l 5 1
WenSyuLInanuamsizazly focus
RINEAUNUNAN ISP ULAEVINITY
6.3 U1 43 RUNAA Y ARNATE
64 Nt vl na2558 e dlnausnuly @« ane.
Palna 11 WA, 2559) Danansaniiulas
¢ a o a ) P v
naENEsaN st UMsUS UasulA ae
FaluuRsmmnseumsUSuasuanasa

T 5 Ytromin

TR IUNTAUVBLEUB UL 9T

6.1 nangaslauvanguivndunquigdedu
ATY19INOY FUUUT 5187V 1E0N WAL
einug Wnglviiiu outcome ynauly
5187397 USAU UL kazIng1dnus
d7U518391 80 nUY LU UUI9A1UD
Witlouiuy NI IUNINTINVDINANGNT U
o Ay v A a |
ilfaeuaunsauSuiiieauganey

6.2 Nsamstisuvendnwazaadlasunis
LULUNINAUS NN INGIRNUS tnes1e3vn
A A | 3 XY
MUaluwraznianisaneilasuainy

AUYBUIINNTINNTUINITNENENS

6.3 lowAlunan
6.4 laUSUANLLN N LAY W.A.2558 WD LU

'3 o I3 I~ 3
LNUNNTELS LUURY

AUN 3
{Y28A6n3519138 A5, audnd AnAvena
annduwaluladuuvIRasUsS

URINYLETTUAERNS

ANNARILLA TaLEUauUE
1. amsumangns
< 1
Uy

2. YSuyuazinguszasAvasnangns

113




a

ﬂ’J’lﬁJLﬁuﬂiiuﬂﬂ‘Jéﬂi\‘iﬂm’Jm

9

AUAUNTTUNITINAENEGAS

=3 v
WAUsY
3. laseasramdngns
<@ v
LAUAE
4, WHUNISANEN
=3 v
WAUs Y
5. 5187391
=3 1%
WAUR Y
6. UDLEAUDUUZIUY
6.1 Tunungmguin 17 141 “dnAnwinn
Aufamg isuseuIvIdmunnaIa
A15ANWT WUU Audit (A) NMANTISANEI
ay 1 MUYNM IUNINILIVUNITANYN
LAYABDINIUNISUTLLIUIINNTIUAT
9 a U a
a@0U” AISINANLNAUINIUNISUSEIULAY
srynansenuezlsUeinliniu
6.2 23 uA. U.a35 A1ukuU 2.2 (U.
AULeN) katiiatsaulunad LHAnuIn
f099ziseu U.en lviwazesn
ngawad Uln aganunsavinloaniely
ae13ls Waeszyenld
6.3 WugsnaniIvasnuraulaiuinune

a w

a1nnany welun1sufUa dunoaalu

(%
v a vV

ar_a A ! 1
nsaigdenagials Naliwnlainnig

a

wiUadgnlag azdinisAnileiediuau
UniSeu gaunazauUszau WnAnw
azhulalabnuindvnnuaulaazia

ag1teedvimduiuguluniazngy

a

391 a3segiinialaludsgdnnnd

= ¥

dauluunsUasiidnfnuntes d@1uivn

£

7 Advanced JuUN81998A09LN15UAU
DUl 1aen1519n15 A5 N1S

TN UAZL I AN UL B T

[y

A fiun1sauToLauakueal

6 a

6.1 nangnsInlie1a13eNUITnYINIULn

Jrdununazimiivszsdiu Tnonns
Usziduazlingm S Ao Wufinela uas
U deldifudinela Wndnwiazdesld s
WuswumbeAndindngnsimun win

laiasvazladnsanisAnw

6.2 seyliuwanlumii 11

6.3 naNgNTIlNN NN 78U
a a Y v <
a9t In1sUusenmaliin@newnaiunsning
LHUN1SaaNeLToule faa1u150
USUasulanIuAunuIgady n1sa
) Aa A a < A
nanans1iivdenivainvateiiiie
AMUELAINIUNTEUAT18U LA UV
Trisessulandideniinisiasuklasniy

anunsalAsHgNaLasdny

114




AUTIUNTIUNIENITIAURA

AUAUNTTUNITINAENEGAS

UnAnwIarwEuls nuIuivaenay
anasnlaudveliaiuisalaliun
tinfnufiauls msldinlilundngns
winassldlienaaszglunisvasn
Undnwnla

6.4 JULuuveIMsewIvdenluegals
Seuluiesusseny vilusda vieiseu

wuusueadu  independent  study

4

dululuy independent study fay

Wadwladne LANISAUNAN w1 e

Auugthanfdenghiantu 9 A
2199210y

65 Tuni1smSeunN1sIUNL 26 N3N

Y= v = ¢ e
UnAnwnaAufela1asdnusnm
Inerdnusnaunisetnseulunia
= ” v ' ~ I3
ANsAN®ILsn” W1ladnfiedunns
o e ~ ¢ e

A¥AINLazuNAN®1N9197159NUS N

LSDINISSUUAILFAAY UNANWIANNNTAN

a el e a a Py

AU NUS NN RNUS LA
019199015

6.6 1509n15@8U qualification exam &

v} '3 a
waninaeiuszidunazuuuulunisasy
281415 mmmwi’mﬂwé’ﬂqmﬁa

azls

6.7 Tunt 26 “dnAnwInAuAeIlingg
YLAUDTIHIUANUANINUINGTNUS
AANISANEIAY 2 ASI MADATLINNITYIN

ANYIANUS AN AU ZNTTUNITADY

6.4 dlvg sUnuun1ssewdunisseuly
POIUTT8LATINISUDUNUIEN ULV
sgyana du3rseusuus ueniuy
independent study Hundngnslaiinig
UsuugaiiniduielminAnuiladne

o o e’d' =
AIUATLULUIUDI819159NUTN©AN
ANYIANUS

6.5 nangn s Inn1siiinAnwiiienansda
USny1inendnusnaunisiiseulunia
AsANEILSA Walraiuisasuaulais
d' | ] I3 v =2 Qll
Nan wisgelsnmutnfnwiaiunsonay
WagU1915971US N w1 I nednusiaon

NAR

6.6 lun13aou qualification exam MaNENS
mwi’ﬂﬁﬁﬂﬁﬂmﬁmmifw%’amﬁ%vﬁ
Inednusmela ILABINIUNUIINT
naaauAuIingfedldnzluLNINnl
$9uaz 70819156 NUSnw LAz
AMENTTUAITUINIINANGATAIMUA LA
UNANWIEUYBLIBUNIDFBULLEUBNNT
NUNIUITIAUNIIULUUUINLUEN

6.7 NSRAAIUAINNNINUINY TN US A Y
AMENTTUNSABU NIANSANEIAL 2 ASY

3 1 Y U = Y o =3 o
Wunisyrelmdn@nulainaudunids

waratu1saaulesy Wndnwiazlesu

115




AUTIUNTIUNIENITIAURA

AUAUNTTUNITINAENEGAS

INYITNUS #ADATLELLIAINITY
endnus” agvssiiuliunield aa
nsAnwias 1 adalaoamznssunis
@oUINe 1 NUSUILINeIND Layly
asnansenuliunnssunisiiuld Tne
UNANISAAAINLIIATNAIINR U

Wenfinusazinlagonasdnusnwey

WA

) o d‘ [~ 4
AU T UUSELETNNAMENTTUNNS

gauliiolUuSuussunlvnulanounazse

v a

FAUADUIVAIANITANEN

AUl 4 (a5, newal IEqUR)

N35UMIHINNT VT ludda ealaund 911in

AUARTILLAZ TaLEUBLUS
1. AWTIUNANGAST
WiuAe
2. YSuyuazinguseasAvesvangns
= 1%
WiuAY
3. laseainavangns
< v
WAUAIY
4. uHUNNSAN®Y
@ 1%
WAuAIY
5. 31897391
@ 1%
WAuAIY
6. UBLEUBLUZDY

116




ANARNUIN

NMITUFULATHAIIUIYINITVRI1TIUTETMANGN T

1. 5. AMAD LIYHWAIUIUUN
1.1 ar9e9uUdau

1.1.1 aszauaeuludagiu

szAUUIQa 93

I v eldni)
212-202  Basic Electrical Engineering Laboratory | 1
212-301  Electrical Engineering Laboratory | 2
212-302  Electrical Engineering Laboratory I 2
212-401  Electrical Engineering Laboratory Il 1
212-402  Electrical Engineering Laboratory IV 3
212-407  Project | 2
212-408  Project Il a4
212-437  Industrial Control Electronics 3
211-231  Basic Electronic Circuits 3
211-232  Sensor and Signal Conditioning 3
211-331  Industrial Electronics 3

syAuUUNnAN Y

Ealehia} ideldni)
212-708 Master Seminar 1
212-709 Ph.D. Seminar 1

117



212-800 Thesis 18
212-900 Thesis 48

1.1.2 szaulundngnsil

51831 whefia
210-535  Noise and Interference in Electronics 3
210-543  Modern Sensors 3
210-708 Master Seminar 4
210-709 Ph.D. Seminar 6
210-800 Thesis 18
210-900 Thesis 48

1.2 HAUIYING

1.2.1 unaraddeiiananluasasmaivanisluseu 5 U
K. Chetpattananondh, T. Tapoanoi, P. Phukpattaranont, and N. Jindapetch, “A self-calibration
water level measurement using an interdigital capacitive sensor,” Sensors and Actuators, A:

Physical, vol. 209, pp. 175-182, 2014.

W. Thongruang, B. Nooklay, P. Bunnaul, R. J. Spontak, P. Smithmaitrie, and K
Chetpattananondh, Characteristics of NR/CB composites: Preparation methods and correlations

of electrical and mechanical properties, vol. 844, pp.309-313, 2014.

P.Chetpattananondh, K.Thongpull and K. Chetpattananondh,” Interdigital Capacitance Sensing
of Moisture Content in Rubber Wood”, Computers and Electronics in Agriculture, Volume 142,

Part B, 2017, pp. 545-551.

1.2.2 unayddeauslunUussgadvinisuaziinisnansuanluseau 5 U

Y

AU Azl Lﬂﬂifﬂﬂﬂ@ Nﬁiawmﬂa LAY AMAD LQH{]WWU’]‘UUW ? NANDUAUDINA TN BT ULDS

b

2t UﬁWLLUUBULWGSW‘\]G}@a@Laﬂimiﬂ” ﬂ’ﬁUﬁJUﬂJ’J“U’]ﬂ’]SWN’Jﬁ’JﬂﬁiﬁJbLW‘ﬂ’]ﬂix‘i‘Vl 36, 11-13 5.A. 2556,
WQJ/‘\]‘lJ‘lﬁ, U1 232-236

]

Rungruangbaiyok, S., Duangsoithong, R., Chetpattananondh, K,” Ensemble Threshold
Segmentation for hand detection” , ECTI-CON 2015 - 2015 12th International conference on
Electrical Engineering/Electronics, Computer, Telecommunications and Information Technology,

pp. 1-5, 2015.

118



w»

A. Yuthong, K. Chetpattananondh, and R. Duangsoithong, “Lung Volume Monitoring Using Flow-
Oriented Incentive Spirometer with Video Processing”, ECTI-CON 2017, 27-30 June 2017, pp. 537-

540, 2017

1.3 Yssnnansunsuazayansuns

audnsUnsiies “iAseviansduasiiouvesnaiwuuliduia” wuiidive 0703000744 aaiud 6 n.a.

2550

[

audnsUngises « Janmnsinerauliihdmiuiousazanudu” wundve

[
v

0801005070 (agunaunsIAnzileusyansinsludaiueey 2551)

'
a v A

aRAVEURS 1309 “ esesiloinnnuiiveseaaimensindnsinisanaes awwliih © |, waiiey

avisdng 8484 aaudi 15 w.e. 2556

luNAYeansUng 1389 “nszuIumIAaauNan1siurveinsitmMenniialennigszuy

Uszanananmnanea”, @afidae 1703000495 as¥ufl 23 fuiau 2560

A o a a o 2 « 5 o d’lJ 4 1 a Sy A o
LAYNANVBDANTURNT LI Lﬂi@ﬂ'ﬂﬂﬂ?’]&lﬂjulllEJ'NW']i’]"\]’]ﬂﬂ?’]iJ"\ﬂWﬂ']‘U@QLLNu’N’i]inIW , LUNANUD

1703002142 asuil 27 nanas 2560

1.4 1A594N15998
1AS9N1599¢
. ANSHAISEUUAULUULENR S Tnseautn luraa s lakuy

Uszanananalasuuiulegldasatiemusasisans

. szuuRamukaraUnsaltIsmasginskasUglunsvin

AMYNNUNUAHULATDUNE FDEANS

. ma%aqmmaﬁwLama%aqgﬂmqGiamié'uazl,ﬁauﬁuaﬁasa

LUUL96IU

o

. TAnNANANDIAUTENBUYINANY WS ITUYRAEA ALY

Judmsindmedidnvsetlind

- WAWILIASEIUNTNAFBULAL TN VUAAIUNUNTLVBY

AY19AU

) éhmaﬁmqaL'Sﬂmaﬁﬂﬁﬁﬁmﬂmaﬁiimﬁwaméfmﬁm

119

UNaINU
A11NUANENTIUANTIVYUAITA
(3%.) SUUTZHRULN LAY
NBWITLUALIWUININTNTEAY
\@eg ANSlnsieY waghanis
spuwnuiioUssloviansisae

(mya.)

drinnunaauatiuayumive 1
QAANTTY

3
NuAUGUNY

drinnuneauatiuayum Iy dg
QAEMNTIY

NuAuGUILU



1A39N15338 WIE YUY

YLy

120



2. 36. A5, alng1 IUAWNYS

2.1 AN989UEdY

2.1.1 aszarusdeuludagiu

sEAUUTYNIe3

PRISPRN] heia
212-391 Microprocessor Principles and Applications 3
212-305 Microprocessor Laboratory 1
212-401 Electrical Engineering Laboratory llI 1
212-407 Project | 2
212-408 Project |l a4

syAuUUNnAN Y

Ealiehia) v eldnt)
212-532  Digital VLSI Circuit Design by HDL 3
212-632 High-Level Synthesis Techniques of Digital VLSI Circuits 3
212-708 Master Seminar 1
212-709 Ph.D. Seminar 1
212-800 Thesis 18
212-900 Thesis 48

2.1.2. pszaulundngasil

Ealdehia} yideldni)
210-532  Digital VLSI Circuit Design by HDL 3
210-544  Digital Control System Design with FPGA 3
210-631 Asynchronous VLSI System Design 3
210-632 High-Level Synthesis Techniques of Digital VLSI Circuits 3
210-708 Master Seminar a4
210-709 Ph.D. Seminar 6
210-800 Thesis 18
210-900 Thesis a8

121



2.2 {HaUIYINIG

[

2.2.1 UNANUIFINANUN LUNSE15NI9BIN5 husau 5 U

A. Booranawong, N. Jindapetch and H. Saito, "A System for Detection and Tracking of Human

Movements Using RSSI Signals," in IEEE Sensors Journal, vol. 18, no. 6, pp. 2531-2544, 2018.

S. Plong-Ngooluam, N. Jindapetch, P. Wounchoum, and D. Sompongse, “A Proof-Of-Concept
Study Demonstrating a Multi-Plate lon Balance Analyzer”, J. Sensors and Actuators A: Physical,

vol. 257, pp. 118-124, 2017.

S. Plong-Ngooluam, N. Jindapetch, P. Wounchoum, and D. Sompongse, “A Finite Element
Analysis of Multiple lon Receiving Plates for lonizer Balance Monitoring”, J. Electrostatics, vol.

86, pp. 50-58, 2017.

S. Plong-Ngooluam, N. Jindapetch, P. Wounchoum, and D. Sompongse, “A Feasibility Study of
lon Balance Measurement by Partial Surface”, Procedia Computer Science, vol. 86, pp.164-167,

2016.

C. Lersviriyanantakul, A. Booranawong, P. Phukpattaranont, B. Wongkittisuksa and N. Jindapetch,
“Implementation of a Real-Time Automatic Onset Time Detection for Surface
Electromyography Measurement Systems Using NI myRIO”, Themal science, vol. 20, Suppl. 2,
pp. S591-5602, 2016.

S. Plong-Ngooluam, N. Jindapetch, P. Wounchoum, and D. Sompongse, “3-D Computational
Simulations of Electrostatic Potential in Partial Surfaces towards the Precision of lon Balance

Analysis”, Applied Mechanics and Materials, vol. 781, pp.308-311, 2015.

K. Chetpattananondh, T. Tapoanoi, P. Phukpattaranont, and N. Jindapetch, “A self-calibration
water level measurement using an interdigital capacitive sensor,” Sensors and Actuators, A:

Physical, vol. 209, pp. 175-182, 2014.

K. Thongpull, N. Jindapetch, and W. Teerapabkajorndet, “Wireless ESD event locator systems in
hard disk drive manufacturing environments,” IEEE Transactions on Industrial Electronics, vol.

60, no. 11, pp. 5252-5259, 2013.

122



2.2.2 unanudgaualunuszyuivinisuaziinnsnunsisaulusau 5 U

. W. J. Jing, N. Jindapetch, K. Sengchuai, “Adaptive On-line Tracking of Power System Harmonics
Using ADALINE”, the 12 International Conference on Electrical Engineering/Electronics,
Computer, Telecommunication, and Information Technology (ECTI-CON 2015), pp. 1171/1-6,
June 24-27, 2015.

. B. Rattanalert, W. Jindamaneepon, K. Sengchuai, A. Booranawong and N. Jindapetch, “Problem
Investigation of Min-max Method for RSSI Based Indoor Localization”, the 12 International
Conference on Electrical Engineering/Electronics, Computer, Telecommunication, and

Information Technology (ECTI-CON 2015), pp.1217 /1-5, June 24-27, 2015.

. C. Lersviriyanantakul, A. Booranawong, P. Phukpattaranont and N. Jindapetch, “Automatic Onset
Time Detection for an SEMG Measurement System”, the 7th International Conference on

Engineering and Technology (ICET-2015), pp. 72-75, June 19-20, 2015.

. W. Jindamaneepon, B. Rattanalert, K. Sengchuai, A. Booranawong, H. Saito, and N. Jindapetch, "A
Novel FPGA-based Multi-Channel Multi-Interface Wireless Node: Implementation and Preliminary
Test", the 2nd International Conference on Communication and Computer Engineering (ICOCOE

2015), pp.1-10, June 9-11, 2015.

. S. Plong-Ngooluam, N. Jindapetch, P. Wounchoum, and D. Sompongse, “3-D Computational
Simulations of Electrostatic Potential in Partial Surfaces towards the Precision of lon Balance
Analysis”, the 2015 International Electrical Engineering Congress (IEECON 2015), March 18-20,
pp.308-311, 2015.

. P. Wiriyasermkul, K. Sengchaui, T. Likitjarernkul, W. Wichakool, and N. Jindapetch, “Artificial
Neural Network Based Classification of Shorted-Turn Phases in Stator Windings of Induction

Motors”, the 29th International Technical Conference on Circuit/Systems Computers and

Communications (ITC-CSCC), Phuket, Thailand, pp. 924-927, July 1-4, 2014.

. P. Wiriyasermkul, K. Sengchaui, T. Likitjarernkul, W. Wichakool, and N. Jindapetch, “DWT Based
Detection of Stator-Winding Shorted-Turn in Induction Motors”, the 29th International Technical
Conference on Circuit/Systems Computers and Communications (ITC-CSCC), Phuket, Thailand,

pp. 920-923, July 1-4, 2014.

123



8. T. Sittiruk, A. Booranawong and N. Jindapetch, “Preliminary Study of LMS based RSSI Calibration

for Indoor Localization”, the 29th International Technical Conference on Circuit/Systems

Computers and Communications (ITC-CSCC), Phuket, Thailand, pp. 916-919, July 1-4, 2014.

2.3 TA59N1599¢

1A39N15398

1. NM3FNATIENINATAIVAN FSM dmsUTEUUIas
FIANTIG

2. miﬁwmizuumawwmﬁ'Lﬁmmmﬁaiﬂ’ﬁma
UsgglwihadauuulSaedwivarsanuniswde
g13nRan

3. N1599NLUUNIEUSTINANALINATENAILILSEY
gedwiusruuUszananady uRIiany
azd8ngIuU FPGAS

4. A Development of a Low-Voltage Decay
Time Analyzer for Monitoring lonizer
Balance

5. An Optimal Fly-Height Control Algorithm for
SER Reduction during Read-Write Process

6. WnaapINailefdMTUYIUIEAIIUNNT DS
drathuesemesmieanh

7. mMsfemunazeawensiuaiiouiiintuly
seuuashivasasanantasy lnglddnsedu

PZT wuuiuinigaiies

2.4 gNsUnS

1. alng) Juaies uasfinfinns e, audnsung

Iyadawuuldane waait 7158

124

UnaeNU

AunauNAILIINeFanswazmalulag (@ng)

NuANGITERMIENIIUdINUsENRUNTAREN

Tasu I/UCRC (KKU) 1Mn3nNenaeuaumkny

dn3. ey dne.

NUAUGITULRNIZN NP UAIUUTENBUIISAREN

TV

Tasu I/UCRC (KKU) 1Mn3nenaeuaumkny

NUAUGITULRNIZN NP UAIUUTENBUISAREN

Tasu I/UCRC (KKU) 4M3nenaeuauwny
JUUTEUULUAY

[y [

1A59N1INIRRIWITNITEwAIWIT T RAEVINS

51 (W19.) F3WAU USEN Lafisu Avia (Uszme

Ina) 311n

1399 FPUUNNIATIAINIYATAAMANITAINITAIEUTER


http://electric2.ee.psu.ac.th/~nattha/slides/ESD_detect.ppt
http://electric2.ee.psu.ac.th/~nattha/slides/ESD_detect.ppt
http://electric2.ee.psu.ac.th/~nattha/slides/ESD_detect.ppt

3. 5A.A5. WSV WONEANTIUUA

3.1 A9891UEdUY

3.1.1 aszauaaululaglu

% a a
PEAoMUAI PRATATMIR]

5187391
210-301

210-302
210-401
210-407

210-408

213-302

Electrical Engineering Laboratory |
Electrical Engineering Laboratory I
Electrical Engineering Laboratory |ll
Project |
Project |l

Biomedical Engineering Lab |l

SYAUUMNAFANN

5187371

212-550
212-650

212-708
212-709
212-800
212-900
212-801
212-901

Wavelet Signal Processing

Adaptive Signal Processing

Master Seminar
Ph.D. Seminar
Thesis

Thesis

Thesis

Thesis

3.1.2 aMszalundngasil

5187371

210-550
210-650

210-708
210-709
210-800
210-801

Wavelet Signal Processing

Adaptive Signal Processing

Master Seminar
Ph.D. Seminar
Thesis

Thesis

125

$UIBNR

AUIBNA

18
a8
36
36

PUIBNA

18
36



210-900 Thesis 48
210-901 Thesis 36

3.2 HAIUIVINISG

[

3.2.1 UNAMIUILNRNUN LUN5E81511938n150UsaU 5 U

1.

S. Thongpanja, A. Phinyomark, F. Quaine, Y. Laurillau, C. Limsakul, and P.
Phukpattaranont, “Probability density functions of stationary surface EMG signals in
noisy environments,” IEEE Transactions on Instrumentation and Measurement, vol. 65,
no. 7, pp. 1547-1557, July, 2016.

S. Jitaree, T. Windeatt, P. Boonyaphiphat, and P. Phukpattaranont, “Classification of cell
types in breast cancer microscopic images using area based texture analysis of color
space,” Analytical and Quantitative Cytopathology and Histopathology, vol. 38, no. 4,
pp. 237-248, Aug., 2016.

P. Phukpattaranont, “QRS detection algorithm based on the quadratic filter,” Expert
Systems with Applications (ESA), vol. 42, no. 11, pp. 4867-4877, Jul., 2015, DOl No:
10.1016/j.eswa.2015.02.012.

S. Jitaree, A. Phinyomark, P. Boonyaphiphat, and P. Phukpattaranont, “Cell type
classifiers for breast cancer microscopic images based on fractal dimension texture
analysis of image color layers,” Scanning, vol. 37, no. 2, pp. 145-151, Mar.-Apr., 2015,
DOI No: 10.1002/sca.21191.

S. Thongpanja, A. Phinyomark, H. Hu, C. Limsakul, and P. Phukpattaranont, “The effects
of the force of contraction and elbow joint angle on mean and median frequency
analysis for muscle fatigue evaluation,” ScienceAsia, vol. 41, pp. 263-272, 2015.

A. Phinyomark, P. Phukpattaranont, C. Limsakul, “Applications of variance fractal
dimension: A survey,” Fractals, vol. 22, no. 1-2, pp. 175-182, Mar.-Jun., 2014.

Y. Surut and P. Phukpattaranont, “Overlapping nuclei segmentation using direction-
based flow tracking”, IEEJ Transactions on Electrical and Electronic Engineering, vol. 8,
no. 4, pp. 387-394, Jul., 2013.

S. Thongpanja, A. Phinyomark, P. Phukpattaranont, C. Limsakul, "Mean and median
frequency of EMG signal to determine muscle force based on time-dependent power
spectrum," Electronics and Electrical Engineering (EEE), vol. 19, no. 3, pp. 51-56, Mar.,
2013.

126



3.2.

1.

a.

2 unauideausluiivszyuivinsuaziinsiuisaaaulusou 5 U

S. Thongpanija, A. Phinyomark, C. Limsakul, and P. Phukpattaranont, “A robust measure
of probability density function of various noises in electromyography (EMG) signal
acquisition,” in Proceedings of the 2015-7th International Conference on Knowledge
and Smart Technology (KST), Chonburi, Thailand, Jan. 28-31, 2015, pp. 19-24.

S. Thongpanja, A. Phinyomark, F. Quaine, Y. Laurillau, B. Wongkittisuksa, C. Limsakul, P.
Phukpattaranont, “Effects of window size and contraction types on the stationarity of
biceps brachii muscle EMG signals,” in Proceedings of International Convention on
Rehabilitation Engineering and Assistive Technology (i-CREATe 2013), Korea, Aug. 29-31,
2013, pp. 1-4.

S. Thongpanja, A. Phinyomark, C. Limsakul, and P. Phukpattaranont, “Probability density
of electromyography signal for different levels of contraction of biceps brachii,” in
Proceedings of 2013 ECTI International Conference (ECTI-CON 2013), Krabi, Thailand,
May 15-17, 2013, pp. 1-5.

A. Phinyomark, S. Thongpanja, F. Quaine, Y. Laurillau, C. Limsakul, and P.
Phukpattaranont, “Optimal EMG amplitude detectors for muscle-computer interface,” in
Proceedings of 2013 ECTI International Conference (ECTI-CON 2013), Krabi, Thailand,
May 15-17, 2013, pp. 1-6.

N. Srisuwan, P. Phukpattaranont, and C. Limsakul, “Three steps of neuron network
classification for EMG-based Thai tones speech recognition,” in Proceedings of 2013 ECTI
International Conference (ECTI-CON 2013), Krabi, Thailand, May 15-17, 2013, pp. 1-6.
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Invited speaker presenting research entitled “Applications of Volterra filters in
ultrasound imaging” in International of image processing forum held on 10 August
2009 in National Taiwan University of Science and Technology, Taipei, Taiwan
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4. 56. 5. AN3Y8 PIYIUIRY

4.1 AN989UEUY

4.1.1 aszarudauludagiu

syAuUIQYaI93

51831 meiia
212-301 Electrical Engineering Lab | 2
212-352 Transmission Lines 3
212-407 Project | 2
212-408 Project I 4

syAuTunnAnY

WIN iideldni)
212-591 Research Methodologies 3
212-800 Thesis 18
212-900 Thesis 48

4.1.2 ms:muiwé'ﬂgmﬁ

I iideldni)
210-591 Research Methodologies 3
210-708 Master Seminar a4
210-709 Ph.D. Seminar 6
210-800 Thesis 18
210-900 Thesis a8

4.2 N9 UIBINTG
4.2.1 unarsdeiiafunlunsasmadvnisluseu 5 Y
1. H. Kosumphan, S. Somwong and M. Chongcheawchamnan, “Electrical Characteristics of Pure
and Contaminated Latex Serum”, Songklanakarin Journal of Science and Technology vol. 40(2),

pp. 329-332, Mar-April, 2018.
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11.

12.

B. Pamornak,S. Limsirorattana, T. Kaorapaphong, A. Ruckelhousen and M. Chongcheawchamnan,
“An automatic and rapid system for grading palm bunch using a Kinect camera”, Computers
and Electronics in Agriculture, 148:227-237, December 2017

S. Somwong, P. Wunchum and M. Chongcheawchamnan, “Contamination detection in fresh
natural rubber latex by a dry rubber content measurement system using microwave
reflectometer”, Biosystems Engineering, vol. 164, Dec. 2017, pp. 181-188.

K. Samart, N. Junsakul and M. Chongcheawchamnan, “Exact bootstrap confidence intervals for
regression coefficients in small samples”, Communications in Statistics - Simulation and
Computation, Sep. 2017,

https://doi.org/10.1080/03610918.2017.1364386.

Z. Qamar, U. Naeem, S. Khan, M. Chongcheawchamnan and M. Shafique, “Mutual Coupling
Reduction for High Performance Densely Packed Patch Antenna Arrays on Finite Substrate”,
IEEE Trans. on Antennas and Propagations, vol. 64(5), pp.1653-1660, May 2016.

K. Puangsuwan, M. Chongcheawchamnan and C. Tongurai, "Effective Moisture Diffusivity,
Activation Energy and Dielectric Model for Palm Fruit Using a Microwave Heating", Journal of
Microwave Power and Electromagnetic Energy, vol. 49 (2), 2015, pp. 100-111.

B. Pamornak, S. Limsiroratana and M. Chongcheawchamnan, "Oil content determination scheme
of postharvest oil palm for mobile devices", Biosystems Engineering, vol. 134, June 2015, pp. 8-
19.

Z. Qamar, L. Riaz, M. Chongcheawchamnan, S. A. Khan, and M. F. Shafique, “Slot combined
complementary split ring resonators for mutual coupling suppression in microstrip phased
arrays,” IET Microwaves, Antennas and Propagation, vol. 8, no. 15, pp. 1261-1267, 2014.

S. Julrat, M. Chongcheawchamnan, and I. D. Robertson, “Characterization of the dielectric
properties of rubber latex from 0.5 to 33GHz,” Biosystems Engineering, vol. 125, pp. 1-8, 2014.
K. Pongsuwan, B. Pamornnak, M. Chongcheawchamnan, and C. Tongurai, “Complex permittivity
of fully ripe palm fruit and its application for microwave heating,” IEEE Transactions on
Dielectrics and Electrical Insulation, vol. 21, no. 3, pp. 1415-1423, 2014.

S. Julrat, M. Chongcheawchamnan, T. Khaoraphapong, and I. D. Robertson, “Analysis and design
of a differential sampled-line six-port reflectometer,” IEEE Transactions on Microwave Theory
and Techniques, vol. 61, no. 1, pp. 244-255, 2013.

M. Chongcheawchamnan, S. Julrat, M. F. Shafique, B. Pamornak, and I. D. Robertson,
“Frequency switchable branch-line hybrid coupler,” Microwave and Optical Technology Letters,

vol. 55, no. 7, pp. 1661-1663, 2013.
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14.

15.

16.

1.

M. Chongcheawchamnan, S. Julrat, M. F. Shafique, and I. D. Robertson, “Frequency-selectable
dual-band wilkinson divider/combiner,” IET Microwaves, Antennas and Propagation, vol. 7, no.
10, pp. 836-842, 2013.

M. Chongcheawchamnan, B. Promnak, and S. Limsirorattana, "Oil extraction rate determination
technique based on dielectric constant of palm fruit", Applied Mechanics and Materials, Vols.
303-306, 2013, pp. 498-501.

M. Chongcheawchamnan, K. Meelarpkit, S. Julrat, C. Phongchareonpanich, and M. Krairiksh,
“Extending bandwidth of a CPW-fed monopole antenna using circular arc structure,”
Microwave and Optical Technology Letters, Vol. 54, No.6, June 2012, pp.1412-1415.

S. Julrat, M. Chongcheawchamnan, and I. D. Robertson, “A Differential six-port reflectometer for
determining dry rubber content of latex,” IET Microwaves, Antennas & Propagation, 2015, Vol. 9,

Iss. 8, pp. 847-851.

4.2.2 unauAseiaualuiilssyuivnisuasinmsiuvisausaluseu 5 1
S. Somwong, P. Woonchum and M. Chongcheawchamnan, “Effects of Contaminations in Rubber
Latex on Relative Permittivity at 0.5-2.0 GHz”, ECTI 2015, pp. 1-4, 2015,.
K. Pongsuwan, M. Chongcheawchamnan and Chakrit Tongurai, “Design of Microwave Heating
Continuous Belt System for Palm Fruit”, Asia Pacific Microwave Conference 2015, pp.1-3, 2015.
K. Pongsuwan, M. Chongcheawchamnan and Chakrit Tongurai, “Complex Permittivity of Fully
Ripe Palm Fruit from 1-30 MHz”, in Proc. IEEE TENCON 2013, China, pp. 1-4.
B. Pamornnak, S. Limsiroratana, and M. Chongcheawchamnan, “Color correction scheme for
different illumination and camera device conditions,” presented at the IEEE 2013 Tencon -

Spring, TENCONSpring 2013 - Conference Proceedings, 2013, pp. 430-434.
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4.5 57998

ITEX 2015 Gold Medal, Gold award from Automatic Dry Rubber Measurement System
Inventions and Technology Exhibition Fair 2015, Malaysian Invention Committee.
Gold Medal, Leading Innovation Award, Special Award, Kaohsiung International Invention &

Design Expo (KIDE), Taiwan
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5. 5A. A3. INAN FINTNVITLAY

5.1 ass9UEaUY

5.1.1 aszaruaeuludagiu

szAUUIINT
Ealdiehia}
212-304  Seminar |
212-406 Seminar Il
212-407 Project |
212-408 Project I
212-463 Telecommunication Engineering
s¥AUUMTANAN Y
I
212-554  Modern Wireless Communications
212-555 Communication Network Protocols
212-556 Mobile Data Communication Networks
212-559  Wireless Ad Hoc and Sensor Networks
212-655 Modern Digital Communications
212-656 Network Performance and Analysis
212-708 Master Seminar
212-709 Ph.D. Seminar
212-800 Thesis
212-900 Thesis

5.1.2 aMszaulunangasil

3831
210-554
210-555
210-556
210-559
210-566
210-655

Modern Wireless Communications
Communication Network Protocols
Mobile Broadband Networks

Wireless Ad Hoc and Sensor Networks
Applied Optimization

Modern Digital Communications
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210-656 Network Performance and Analysis 3

210-708 Master Seminar 4
210-709 Ph.D. Seminar 6
210-800 Thesis 18
210-900 Thesis a8

5.2 NA9IUIVINTS

5.2.1 unaraidedinfuilunsarmisdvnisluseu 5 9
A. Booranawong, W. Teerapabkajorndet, and C. Limsakul, “Energy consumption and control
response evaluations of AODV routing in WSANs for building-temperature control,” Sensors
(Switzerland), vol. 13, no. 7, pp. 8303-8330, 2013.
K. Thongpull, N. Jindapetch, and W. Teerapabkajorndet, “Wireless ESD event locator systems in
hard disk drive manufacturing environments,” [EEE Transactions on Industrial Electronics, vol.
60, no. 11, pp. 5252-5259, 2013.
S. Songkhao and W. Teerapabkajorndet, "Network Bandwidth Enhancement on Multi-Hop
Communications for Multiple Flows of Video over Multi-Channel I[EEE 802.15.4 Networks,"
Journal of Convergence Information Technology, vol. 8, no. 11, pp. 238-247, June 2013.

5.2.2 unaaAseiaualuiivssyuivinisuasinsiuvisausaluseu 5 U
W. Teerapabkajorndet and S. Songkhao, "Experimental Studies on Multi-Channel and Multi-Path
Communication for Reliability Enhancement in XBee-Based WSNs," in The 29th International
Technical Conference on Circuits/ Systems,Computers and Communication (ITC-CSCC), pp. 912-
915 Phuket, Thailand, July 2014.
S. Songkhao and W. Teerapabkajorndet, "Network Bandwidth Enhancement on Multi-Hop
Communications for Multiple Flows of Video over Multi-Channel IEEE 802.15.4 Networks,"
Journal of Convergence Information Technology, vol. 8, no. 11, pp. 238-247, June 2013.
T. Wattananavin and W. Teerpabkajorndet, "VolP and MPEG-4 Video Transmissions over
PriorityRating IEEE 802.15.4 Networks," in the 36th Electrical Engineering Conference (EECON),
pp. 523-526, Kanchanaburi, Thailand, Dec 2013.
Y. Chaichana and W. Teeraparbkajorndet, "Performance Analysis of Multi-Channel Multi-
Interface AODV  in IEEE-802.15.4 WSANs," 12 International Conference on Electrical
Engineering/Electronics, Computer, Telecommunications and Information Technology (ECTI-

CON), p.p. 1-6, Hua Hin, Thailand, June 24-27, 2015.
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5.3 1AS94N1599¢

1A33N15998

. Inter-Tech Radio Resource Management for Hybrid Multi-
rate Mobile Data Networks: CDMA-Ad Hoc ~WLAN

. Industrial Wireless Ad Hoc Sensor Networks

. Pilot Testing of Wireless Sensor Networks for Microclimate
Monitoring in Plant Genetic Protection Area of RSPG,
Rajjaprabha Dam

. Radio Resource Management for Wireless Ad Hoc Sensor

and Actuator Networks
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6.1 ANT89UEHDIU

6.1.1 nszarudaulutagiu

sePuUsSuaNes

3187371

212-301
212-302
212-433
212-401
212-402
212-407
212-408

Electrical Engineering Lab |
Electrical Engineering Lab |I

Power Electronics

Electrical Engineering laboratory Il
Electrical Engineering Laboratory IV
Project |

Project I

SEAUUUAAANEN

Ealiekia}
212-511
212-591
212-800
212-900

Switching-Mode Converters |
Research Methodologies
Thesis

Thesis

6.1.2 aMszalunangasil

3831
210-511
210-512
210-591
210-708
210-709
210-800
210-900

Switching-Mode Converters |
Switching-Mode Converters |I
Research Methodologies
Master Seminar

Ph.D. Seminar

Thesis

Thesis
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6.2 NAUIYING

6.2.1 unAraitedinfuwlunsasnsdsnsluseu 5 U

P. Bunnoon, K. Chalermyanont, and C. Limsakul, “Multi-substation control central load area
forecasting by using HP-filter and double neural networks (HP-DNNs),” International Journal of
Electrical Power and Energy Systems, vol. 44, no. 1, pp. 561-570, 2013.

T. Likitjarernkul, K. Sengchuai, R. Duangsoithong, K. Chalermyanont, and A. Prasertsit, “PCA
based feature extraction for classification of stator-winding faults in induction motors”,
Pertanika Journal of Science and Technology, vol. 25, pp. 197-204, 2017.

P. Ketsamee, K. Chalermyanont, and A. Prasertsit, “Analysis of Suitable Interconnection Points

of Offshore Wind Farms in the Gulf of Thailand,” Energy Procedia, vol. 79, pp. 459-464, 2015.

6.2.2 unauAseiaualuiilssyuivnisuasinmsiuvisausuluseu 5 1
T. Likitjarernkul, K. Sengchaui, R. Duangsoithong, K. Chalermyanont, and A. Prasertsit,
“Correlation feature selection analysis for fault diagnosis of induction motors”, Advanced
Computer and Communication Engineering Technology., Lecture Notes in Electrical Engineering,
vol. 362, pp. 1219-1228, 2016.
T. Khruatiew, K. Chalermyanont, A. Prasertsit and W. Wichakool, “An Integrated Multiple-Input
Multiple-Output Converter with Battery Charger for Low Power Applications,” In The 6th PSU-
UNS International Conference on Engineering and Technology, 12 (1.4) pp. 1-5. (2013, May).
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1A39N15338 unaenu
1. The Preliminary Study of Technologies and Potential ~ NECTEC
in Thai Universities on Wireless Sensor Networks
2. Magnetics Designs for Improving Cross-Regulation in Faculty of Engineering, Prince of
Closed-Loop Regulation of a Main Output of Songkla University
Multiple-Output Flyback Converter

3. Design and Development of Electric Postural Prince of Songkla University
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1A39N15338 WIRIYY
Drainage Table using Computerized Control
4. 500 VA uninterruptible power supply Prince of Songkla University
5. Development of Electrical Power Source in Wireless  Prince of Songkla University
Sensor Network for Water Level Monitoring
6. An integrated multiple-input renewable energy JUUTEIUBHUAY

power supply for flood warning system
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7. WA M. QAN YIUTWRIvEna
7.1 A3891UEDU

7.1.1 aszauaaululagliy
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Ealehia) yideldni)
212-301 Electrical Engineering Laboratory | 2
212-302 Electrical Engineering Laboratory Il 2
212-392 Data Communications and Computer Networking 3
212-402 Electrical Engineering Laboratory IV 1
212-407 Project | 2
212-408 Project |l a4

syAuUUNnAN Y

WIN iideldni)
212-552  Digital Image Processing 3
212-591 Research Methodologies 3
212-708 Master Seminar 1
212-709 Ph.D. Seminar 1
212-800 Thesis 18

7.1.2 anszaulundngasil

I iideldni)
210-541 Embedded System Design 3
210-552 Digital Image Processing 3
210-591 Research Methodologies 3
210-708 Master Seminar a4
210-709 Ph.D. Seminar 6
210-800 Thesis 18
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7.2 HAIUAYINTG

7.2.1 UnANUITBANUN L TEIIMIIVINISTUSEU 5 U
D. Buranapanichkit, N. Deligiannis, and Y. Andreopoulos, “Convergence of desynchronization
primitives in wireless sensor networks: A stochastic modeling approach,” IEEE Transactions on
Signal Processing, vol. 63, no. 1, pp. 221-233, 2015.
Y. Chen, F. Qin, Y. Xing, and D. Buranapanichkit, “Cross-layer optimization scheme using
cooperative diversity for reliable data transfer in wireless sensor networks,” International
Journal of Distributed Sensor Networks, vol. 2014, pp. 1-16, 2014.
A. Redondi, D. Buranapanichkit, M. Cesana, M. Tagliasacchi, and Y. Andreopoulos, “Energy
consumption of visual sensor networks: Impact of spatiooral coverage,” IEEE Transactions on
Circuits and Systems for Video Technology, vol. 24, no. 12, pp. 2117-2131, 2014.
H. Besbes, G. Smart, D. Buranapanichkit, C. Kloukinas, and Y. Andreopoulos, “Analytic conditions
for energy neutrality in Uniformly-Formed wireless sensor networks,” IEEE Transactions on

Wireless Communications, vol. 12, no. 10, pp. 4916-4931, 2013.

7.2.2 unamuAdsiaualuilssyuinnisuasinsiuvisausuluseu 5 U
N. Pornchalermpong, D. Buranapanichkit and K. Thongnoo, “Moblie Network Selection
Algorithm based on Max-Min Fairness for Dynamic Weights,” the 14th International Conference
on ECTI 2017, IEEE ECTI-CON 2017, pp. 549-552, 2017.
D. Buranapanichkit, “Study of Expected Delay of Multi-hop Desynchronization for Wireless
Sensor Networks,” International Technical Conference on TENCON 2016, IEEE Region 10
Conference 2016, pp.1334-1337, 2016.
D. Buranapanichkit and Y. Andreopoulos, “Distributed Time Division Multiple Access Protocol
for Multi-hop Wireless Sensor Networks,” International Technical Conference on TENCON 2015,
IEEE Region 10 Conference 2015, pp. 1-4, 2015.
D. Buranapanichkit, “Increasing Performance for Multichannel Distributed Coordination in
Wireless Sensor Networks,” the 10th International Conference on Wireless Communications,
Networking and Mobile Computing (WICOM), pp. 441 - 444, 2014.
D. Buranapanichkit, N. Deligiannis and Y. Andreopoulos, “On the Stochastic Modeling of
Desynchronization Convergence in Wireless Sensor Networks,” the 14th IEEE International
Conference on Acoustic, Speech and Signal Processing (ICASSP),

pp. 5045-5049, 2014.
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6. A. Redondi, D. Buranapanichkit, M. Cesana, M. Tagliasacchi, and Y. Andreopoulos, Energy
consumption of visual sensor networks: Impact of spatio-temporal coverage based on single-
hop topologies, vol. 8354 LNCS, pp. 150-165, 2014.

7. D. Buranapanichkit, N. Deligiannis, and Y. Andreopoulos, “On the stochastic modeling of
desynchronization convergence in wireless sensor networks,” presented at the ICASSP, IEEE
International Conference on Acoustics, Speech and Signal Processing - Proceedings, pp. 5045-

5049, 2014.
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8. WA. E1INT AN
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Basic Electrical Engineering Laboratory
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Electrical Engineering Laboratory |
Electrical Engineering Laboratory I
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Seminar in Biomedical Engineering |

Biomedical Instrument Design
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212-557 Computer Arithmetic and Numerical Methods in Engineering
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Applied Physiology and Biomechanics
Applied Prosthetic Device and Artificial Organ

Information Security and Cryptography
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Applied Physiology and Biomechanics

Applied Prosthetic Device and Artificial Organ
Computer Arithmetic and Numerical Methods in
Engineering

Information Security and Cryptography
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8.2 NAaUIVINIG

[

8.2.1 UNAMUIFLNANUN LUN5815119381n15hUs8U 5 U

8.2.2 unauAseiaualuiilssyuivinisuasinmsiuvisausaluseu 5 1
1. N. Meengoen, B. Wongkittisuksa, S. Tanthanuch, “Measurement study of human blood ph based
on optical technique by back propagation artificial neural network,” 2 0 1 7 International
Electrical Engineering Congress, iEECON 2017, art. no. 8075871, ppl-4, 2017.
2. T. Bandisak, S. Tanthanucht, B. Wongkittisuksa, “State space model optimization for

»

hyperbilirubinemia management using truncated balance realization,” Walailak Journal of
Science and Technology, 13 (4), pp. 291-300, 2016.

3. P. Parinyanut, T. Bandisak, P. Chiengkriwate, S. Tanthanuch, S. Sangkhathat, “Digital camera
image analysis of faeces in detection of cholestatic jaundice in infants,” African Journal of

Paediatric Surgery, 13 (3), pp. 131-135, 2016.

8.3 31978
1. seTavuwemuingieansvaluladuazgeanssy Svianulssivgfinnulsednl 2548 an3dy
Wi Tumaau “wsasianisivavesuiluduiivwuuiadaiudougu PSU-NRC” Tag se.as. andum

& 1
[

anf HeLAT.YANG AuANA Lay NA.ATINT ATy,

9 9

143



=Y

9. el aYINT Uszia3gans

&9
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212-202 Basic Electrical Engineering Laboratory 1
212-211 Electric Circuits 3
212-301 Electrical Engineering Laboratory | 2
212-302 Electrical Engineering Laboratory |I 2
212-342 Continuous-Time Control System 3
212-401 Electrical Engineering Laboratory I 1
212-402 Electrical Engineering Laboratory IV 1
212-406 Seminar |l 1
212-407 Project | 2
212-408 Project |l 4
211-221 Fundamental of Electric Machines 3
213-322 Control System in Biomedical Engineering 3

9.1.2 mazawlundngasil

Ealdehia} yideldni)
210-513 Power Semiconductor Devices 3
210-612 Utility Applications of Power Electronics 3
210-560 Applied Digital Control System 3
210-611 Dynamic Modeling of Electric Machines and Controls 3

9.2 NAUIYINTG
9.2.1 unANWISeiinRuNluIsaIndnsluseu 5 ¥
1. Phichet Ketsamee, Kusumal Chalermyanont, Anuwat Prasertsit, “Analysis of Suitable
Interconnection Points of Offshore Wind Farms in the Gulf of Thailand,” Energy Procedia, Vol. 79,
November 2015, pp. 459-464.
2. T. Likitjarernkul, K. Sengchuai, R. Duangsoithong, K. Chalermyanont, and A. Prasertsit, “PCA based

feature extraction for classification of stator-winding faults in induction motors,” Pertanika Journal

of Science and Technology 25, pp.197-204, 2017
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9.2.2 unauseiaualuiilssyuivinisuasinmsiuvisausaluseu 5 1
1. T. Likitjarernkul, K. Sengchaui, R. Duangsoithong, K. Chalermyanont, and A. Prasertsit,
“Correlation feature selection analysis for fault diagnosis of induction motors”, Advanced
Computer and Communication Engineering Technology, Lecture Notes in Electrical Engineering,

vol. 362, pp. 1219-1228, 2016.
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10. A5. NARAM NBIYA

10.1 aA19e91UddU

10.1.1 aszarusaululaglu

% a a
PEAoMUAI PRATATMIR]

5187391

212-231

Principles of Electronics

212-232  Sensor and Signal Conditioning

212-305 Microprocessor Laboratory

SEAUUUTAANEN

5187391
212-708
212-709

10.1.2 anszaulundngasil

Ealiekia}
210-708
210-709
210-800
210-900
210-541
210-543
210-653

Master Seminar

Ph.D. Seminar

Master Seminar
Ph.D. Seminar
Thesis

Thesis

Embedded System Design
Modern Sensors

Random Signal Analysis

10.2 NAIUIVINIG

10.2.1 UnAMUIIYAN

av Aaa

U lu915815N1939nNIsTuseu 5 U

MUIBNR

MUIBNR
1
1

mihein
a
6
18
48

1. Chetpattananondh, K. Thongpull, and K. Chetpattananondh, “Interdigital capacitance

sensing of moisture content in rubber wood”, Computers and Electronics in Agriculture, vol.

142, pp. 545-551, 2017.

2. K. Thongpull and A. Kdnig, “Advance and case studies of the DAICOX framework for

automated design of multi-sensor intelligent measurement systems”, Technisches Messen,

83 (4), pp. 234-243, 2016.
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3. A. Konig and K. Thongpull, “Multi-spectral hand-held devices for edible oil and general
food inspection”, International News on Fats, Oils and Related Materials, 27 (4), pp. 26-29,
2016.

4. N. Jindapetch, K. Thongpull, S. Plong-Ngooluam, and P. Rakpongsiri, “Electrostatic Discharge
Inspection Technologies”, Visual Inspection Technology in the Hard Disc Drive Industry, pp.
199-223, 2015.

5. K. Thongpull, D. Groben, and A. Koénig, “A design automation approach for task-specific
intelligent multi-sensory systems - Lab-on-spoon in food applications”, Technisches
Messen, 82 (4), pp. 196-208, 2015.

6. K. Thongpull, N. Jindapetch, and W. Teerapabkajorndet, “Wireless ESD event locator
systems in hard disk drive manufacturing environments”, IEEE Transactions on Industrial

Electronics, 60 (11), pp. 5252-5259, 2013.

10.2.2 unarwddeiausluiivssyuivanisuagiinsiusauauTuseu 5 U

1. T. Lueangamornsiri, K. Thongpull, K. Chalermyanont, and W. Wichakool, “Design and
development of a stand-alone solar energy harvesting system by MPPT and quick battery
charging”, 2016 13th International Conference on Electrical Engineering/Electronics,

Computer, Telecommunications and Information Technology, ECTI-CON 2016, pp.1-5, 2016.
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11. 93, ¥aINT ATWIAFS
11.1 aA19e91UddU

11.1.1 aszausauludaglu

szAUUIINT

Ealehia) yideldni)
211-211 Fundamentals of Electrical Engineering 3
212-001 Co-Curricular Activities 1
212-463 Telecommunication Engineering 3
212-407 Project | 2
212-408 Project |l 4

syAuTunnAnY

WIN iideldni)
212-708 Master Seminar 1
212-709 Ph.D. Seminar 1

11.1.2 mszauluvdngnsil

Ealiehia) yideldnt)
210-708 Master Seminar 1
210-709 Ph.D. Seminar 1
210-800 Thesis 18
210-900 Thesis 43

11.2 NAYIUIVING

[

11.2.1 unAnuddeAnunluasasmisignisluseu 5 U
11.2.2 unarwideausluivszyuivainisuasziinsiiudsauaulusou 5 ¥

1. Karupongsiri, C. “Negative impact of CSMA/CD on WLAN I[EEE 802.11”, IEEE Region 10
Annual International Conference, Proceedings/TENCON, pp. 857-862, 2017.

2. Chalakorn Karupongsiri and Seksun Suwanmenee “Performance Evaluation of WLAN

802.211x and LTE Network for 5G Handover”, ECTI-CON 2018, pp.659-662, 2018.
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3. Chalakorn Karupongsiri  “A Hybrid Random Access Mechanism for Smart Meter
Communication with Dynamic Load on LTE Networks”, PEACON & INNOVATION 2017,
pp.556-560, 13-14 December 2017.
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12. 93, Iwlsad Juagy

12.1 a19891UddU

12.1.1 aszarusaululaglu

% a a
PEAoMUAI PRATATMIR]

5187391
212-251

212-301
212-302
212-465
212-466
212-467
212-402
212-407

212-408

Electromagnetic Field Theory
Electrical Engineering Laboratory |
Electrical Engineering Laboratory |l
Optical Communications

Radio Wave Propagation

Antenna Engineering

Electrical Engineering Laboratory IV
Project |

Project |l

SEAUUUAAANEN

3839
212-591
212-561
212-562
212-708
212-709
212-800

Research Methodologies

Modern Antenna Design
Electromagnetic Wave Engineering
Master Seminar

Ph.D. Seminar

Thesis

12.1.2 anszaulunangasil

3831
210-561
210-562
210-591
210-800
210-900

Modern Antenna Design
Electromagnetic Wave Engineering
Research Methodologies

Thesis

Thesis
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12.2 HAUIVINTG

12.2.1 unANUITBARUN LTIV INIsTuseu 5 U
S. Plong-ngooluam, N. Jindapetch, P. Wounchoum, D. Sompongse, “A finite element analysis of
multiple ion receiving plates for ionizer balance monitoring,” Journal of Electrostatics, 86, pp.
50-58, 2017.
S. Plong-ngooluam, N. Jindapetch, P. Wounchoum, D. Sompongse, “Partial measurement of
planar surface ion balance analysis,” Pertanika Journal of Science and Technology, 25 (S), pp.
95-102, 2017.
S. Plong-Ngooluam, N. Jindapetch, P. Wounchoum, and D. Sompongse, “3-D Computational
Simulations of Electrostatic Potential in Partial Surfaces towards the Precision of lon Balance
Analysis”, Applied Mechanics and Materials, vol. 781, pp.308-311, 2015.
S. Nilborworn, P. Wounchoum, W. Wichakool, and W. Thongruang, “Electrical Properties
Characterization and Numerical Models of Rubber Composite at High Frequency”, Advanced

Materials Research, vol. 844, pp. 429-432, 2014.

12.2.2 unarmddeiausluiivszyuivanisuagiinsiudsauaalusou 5 U

. S. Somwong, P. Wounchoum, M. Chongcheawchamnan, “Contamination detection in fresh
natural rubber latex by a dry rubber content measurement system using microwave
reflectometer,” Biosystems Engineering, 164, pp. 181-188, 2017.

. S. Plong-ngooluam, N. Jindapetch, P. Wounchoum, D. Sompongse, “A proof-of-concept study
demonstrating a multi-plate ion balance analyzer,” Sensors and Actuators, A: Physical, 257, pp.
118-124, 2017.

. S. Plong-ngooluam, N. Jindapetch, P. Wounchoum, D. Sompongse, “A Feasibility Study of lon
Balance Measurement by Partial Surfaces,” Procedia Computer Science, 86, pp. 164-167, 2016.

. S. Plong-Ngooluam, N. lJindapetch, P. Wounchoum, and D. Sompongse, “3-D Computational
Simulations of Electrostatic Potential in Partial Surfaces towards the Precision of lon Balance
Analysis,” Applied Mechanics and Materials, vol. 781, pp. 308-311, 2015.

. S. Nilborworn, P. Wounchoum, W. Wichakool, and W. Thongruang, “Electrical Properties
Characterization and Numerical Models of Rubber Composite at High Frequency,” Advanced
Materials Research, vol. 844, pp. 429-432, 2014.

. S. Somwong, P. Wounchoum, and M. Chongcheawchamnan, “Effects of Contaminations in

Rubber Latex on Relative Permittivity at 0.5-2.0 GHz,” in Proc. International Conference on
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Electrical Engineering/Electronics, Computer, Telecommunications and Information Technology
(ECTI-CON), Petchaburi, pp.1-4, June 2015.
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wﬂmaL?Jﬂé’m%"ums"j’m@mamﬂ’ﬁlm%Lﬁﬂm%ﬂmmﬁmﬁulumwsLLf’h,” PEC-11, pp. 176-179, W.¢1.
2558.
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13. 5. SNl Adsasenag

13.1 A19e9UddU

13.1.1 aszauaauludaglu

% a a
PEAoMUAI PRATATMIR]

5187391
212-241

212-301
212-302
212-431
212-402
212-407

212-408

Signals and Systems

Electrical Engineering Laboratory |
Electrical Engineering Laboratory I
Digital Signal Processing

Electrical Engineering Laboratory IV
Project |

Project |l

SEAUUUAAANEN

5187391
212-591
212-787

212-708
212-709
210-800

Research Methodologies

Special Topics in DSP and Communications | (Pattern
Recognition)

Master Seminar

Ph.D. Seminar

Thesis

13.1.2 anszaulunangasil

Ealdiekia}
210-564
210-567
210-591
210-708
210-709
210-800
210-900

Pattern Recognition
Computer Vision
Research Methodologies
Master Seminar

Ph.D. Seminar

Thesis

Thesis
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13.2 HAUIVINTG

13.2.1 unANUITBARUNILN TV INIsTuseu 5 U
T. Likitjarernkul, K. Sengchuai, R. Duangsoithong, K. Chalermyanont, and A. Prasertsit, “PCA
based feature extraction for classification of stator-winding faults in induction motors”,
Pertanika Journal of Science and Technology, vol. 25, pp. 197-204, 2017.

13.2.2 unanuAdeiausluiiuszyguAvnisuaziinsiusauasluseu 5 Y
A. Yuthong, R. Duangsoithong and K. Chetpattananondh, " Lung Volume Monitoring Using Flow-
Oriented Incentive Spirometer with Video Processing," 2017 14th International Conference on
Electrical Engineering/Electronics, Computer, Telecommunications and Information Technology
(ECTI-CON), Phuket, pp. 537-540, 2017.
K. Srijongkon, R. Duangsoithong, N. lJindapetch, M. lkura and S. Chumpol, "SDSoC based
development of vehicle counting system using adaptive background method," 2017 IEEE
Regional Symposium on Micro and Nanoelectronics (RSM), Batu Ferringhi, Penang, pp. 235-238,
2017.
T. Likitjarernkul, K. Sengchuai, R. Duangsoithong, K. Chalermyanont, and A. Prasertsit,
“Correlation feature selection analysis for fault diagnosis of induction motors”, Advanced
Computer and Communication Engineering Technology, Lecture Notes in Electrical Engineering,
vol. 362, pp. 1219-1228, 2016.
A. Limshuebchuey, R. Duangsoithong and T. Windeatt, "Redundant feature identification and
redundancy analysis for causal feature selection," 2015 8th Biomedical Engineering International
Conference (BMEICON), Pattaya, pp. 1-5, 2015.
S. Rungruangbaiyok, R. Duangsoithong and K. Chetpattananondh, "Ensemble Threshold
Segmentation for hand detection,"” 2015 12th International Conference on Electrical
Engineering/Electronics, Computer, Telecommunications and Information Technology (ECTI-
CON), Hua Hin, pp. 1-5, 2015.
R. Duangsoithong, P. Phukpattaranont and T. Windeatt, "Bootstrap Causal Feature Selection for
irrelevant feature elimination," The 6th 2013 Biomedical Engineering International Conference,

Amphur Muang, pp. 1-5, 2013.
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14. a5, 2995 U794

14.1 A19891UEU

14.1.1 arszausaaululagliu

o a a
PEAoMUAI PRATATMIR]

5187391
212-202

212-203
212-231
212-301
212-302
212-390
212-402
212-407

212-408

Basic Electrical Engineering Laboratory

Electrical Instruments and Measurements Laboratory

Principles of Electronics

Electrical Engineering Laboratory |
Electrical Engineering Laboratory I
Microprocessor Laboratory
Electrical Engineering Laboratory IV
Project |

Project |l

SEAUUUAAANEN

3839
212-708
212-709
212-800
212-801
212-900

Master Seminar
Ph.D. Seminar
Thesis

Thesis

Thesis

14.1.2 arszaulundngasil

3831
210-517
210-591
210-592
210-652
210-708
210-709

Renewable Energy and Distributed Generation
Research Methodologies

Research Reading and Writing

System Identification

Master Seminar

Ph.D. Seminar
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210-800 Thesis 18
210-801 Thesis 36
210-900 Thesis 48

14.2 Na9IUIBINIG
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14.2.1 unAnuddeRnunlusamisdgnisluseu 5 U
R. Photoon and W. Wichakool, “System Modelling and Controller designed for Thermoelectric
Generator using a First Order Plus Dead Time,” ECTI Trans. on Computer and Information
Technology, vol. 10, no. 1, 2016, pp. 77-79.
W. Wichakool, Z. Remscrim, U. A. Orji, and S. B. Leeb, “Smart metering of variable power
loads,” IEEE Transactions on Smart Grid, vol. 6, no. 1, pp. 189-198, 2015.
S. Nilbaworn, P. Wounchoum, W. Thongeruang, W. Wichakool“Electrical Properties
Characterization and Numerical Models of Rubber Composite at High Frequency,” Journal of

Advanced Materials Research, vol. 844, pp. 429-432, 2014.

14.2.2 unarwideiausluiivszyuivanisuagiinsiiudsauaalusou 5 U
T. Lueangamornsiri, W. Wichakool and K. Chalermyanont, “Solar Battery Charger Using a Multi-
Stage Converter,” in Proc. IEEE Regional Symposium on Micro and Nanoelectronics (RSM), 23-25
August, 2017, Penang Malaysia, pp. 139-142.
T. Lueangamornsiri, K. Thongpull, K. Chalermyanont and W. Wichakool, “Design and
Development of A Stand-Alone Solar Energy Harvesting System by MPPT and Quick Battery
Charging,” 13" International Conference on Electrical Engineering/Electronics, Computer,
Telecommunications and Information Technology (ECTI-CON) 2016, 28 Jun — 1 Jul, Chiang
Mai, Thailand, pp. 1-5, 2016.
P. Wiriyasermkul, K. Sengchaui, T. Likitjarernkul, W. Wichakool, and N. Jindapetch, “DWT Based
Detection of Stator-Winding Shorted-Turn in Induction Motors”, the 29th International
Technical Conference on Circuit/Systems Computers and Communications (ITC-CSCC), Phuket,
Thailand, July 1-4, 2014, pp. 920-923.
P. Wiriyasermkul, K. Sengchaui, T. Likitjarernkul, W. Wichakool, and N. Jindapetch, “Artificial
Neural Network Based Classification of Shorted-Turn Phases in Stator Windings of Induction
Motors”, the 29th International Technical Conference on Circuit/Systems Computers and

Communications (ITC-CSCC), Phuket, Thailand, July 1-4, 2014. pp. 924-927,
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AMANUIN Y
d1tu1 Memorandum of Agreement Dual Doctoral Degree (Ph.D) Programme

(Universiti Putra Malaysia, Malaysia)

MEMORANDUM OF AGREEMENT
Dual Doctoral Degree (Ph.D) Programme

Name of partner(s): Prince of Songkla University and Universiti Putra Malaysia

This AGREEMENT is made:
BETWEEN

PRINCE OF SONGKLA UNIVERSITY, a Thai public university established under the laws of
Thailand and having it's address at 15 Kanchanawanit Rd. Hat Yai, Songkhla, Thailand

hereinafter referred to as “PSU";
AND

UNIVERSITI PUTRA MALAYSIA, a University established and existing under Universities
and University Colleges Act 1971 of Malaysia, and having its principal office at 43400 UPM,
Serdang, Selangor Darul Ehsan, Malaysia

hereinafter referred to as “UPM";

(hereinafter referred to singularly as “the Institution” and collectively as “the Institutions”);

WHEREAS:

PSU and UPM are desirous to collaborate on a development of a Dual Doctoral Degree
(Ph.D) Programme by research between the Institutions in the areas as specifically
mentioned in Part 1 of Annexure A of this Agreement, on the terms and conditions as
specified hereunder:

1.  QUALIFICATION AND TITLE OF AWARD

(a) The programme will lead to a Doctoral Degree award of PSU and UPM.

(b) This agreement is specifically limited to the programme of Dual Doctoral Degree
in the areas as agreed herein. Any additional programmes other than this
programme will be subjected to a specific agreement between the Institutions.
PSU and UPM will not support any serial arrangements (whereby the Institution
offers the approved collaborative provision, or assigns delegated powers,
elsewhere through an arrangement of its own). This agreement confirms the
rights and obligations of both PSU and UPM covering both the relationship of
PSU and UPM and aspects of the relationship relating to the programme in the
areas as stated in the Annexure A.
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2.

RECRUITMENT AND ADMISSION

(@)

(c)

The academic and English language admission requirements for all of the
programmes shall be either that of UPM or PSU. The minimum English language
requirement is 6.0 for IELTS, but some departments may require higher IELTS
scores. A lower English proficiency equivalent to IELTS 5.5 can be considered for
provisional admission. UPM requires students with provisional admission to pass
the UPM Tertiary English Programme (TEP). PSU requires students with
provisional admission to pass the Prince of Songkla University Test of English
Proficiency (PSU-TEP). The other entry requirements which are most stringent
shall apply to ensure that the requirements of both institutions are met. Both
Institutions must mutually agree on the admission and recruitment of students into
the programmes.

There shall be no minimum number of students that may be admitted under this
agreement. There shall also be no maximum number of students that may be
admitted under this agreement, although the availability of appropriate
supervisors shall be a significant factor in determining admission to the
programme.

It shall also be a requirement that all supervisors are content that a split-site PhD
is appropriate and manageabile in the individual circumstances.

REGISTRATION AND MAINTENANCE OF STUDENT RECORDS

(e)

The students selected for these programmes will enrol at both PSU and UPM.
The students will register as full-time students at both Institutions.

In the unlikely event of irreconcilable differences between both Institutions’
regulations, each Institution shall retain the right to award a degree in line with its
own regulations.

PSU and UPM will maintain records relating to the student subject to this
agreement in accordance with standard procedures of each programme at each
Institution.

Both Institutions will provide each other with information on the student's
academic record when requested.

DURATION OF STUDY

The duration of study shall be as follows:

{ Programme Duration Minimum time to be
spent at each
institution
Dual PhD 3 years Minimum 12 months

MANAGEMENT OF PROGRAMMES

()

The management of the programmes will be in accordance with PSU's and
UPM's standard arrangements for each programmes.
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All students accepted for admission must be informed of their outline programmes
of study at the time the offer of admission is made.

It would normally be expected that major supervisor at local university and co-
supervisor at partner university have been identified and the students will be
notified at the same time that the offer of admission is made, with regard to
particulars of thier supervisors. Students registered under these arrangements will
be subjected to the same supervisory requirements as students whose solely
based at a single Institution.

In accepting students who will be required to study abroad, it is the responsibility
of the Dean/Director of Faculty/College/Institute at PSU and UPM to ensure that
the essential facilities at the collaborating organisation are suitable and will allow
the students to conduct their research at a satisfactory level. In addition, the
Dean/Director of Faculty/College/Institute should ensure that, as far as reasonably
foreseeable, the facilities and resources will continue to be available for the
duration of the students' period of registered study.

The progress of all students registered under these arrangements must be
formally reviewed in accordance with PSU and UPM regulations and in the same
manner as students enrolled at each Institutions.

Comprehensive or qualification examination (whichever is required by each
Institution) has to be performed no later than the 5" semester.

Research students who find themselves without supervision or who are unhappy
with their supervision should discuss the matter with their principal supervisor
and/or local supervisor in the first instance or, if this is inappropriate, with
Dean/Director of Faculty/College/Institute at PSU, and the Dean School of
Graduate Studies at UPM.

It is the responsibility of the the Dean/Director of Faculty/College/Institute, in
conjunction with  supervisors and the School Postgraduate Student
Advisor/Coordinator, to identify the training needs of individual students, to ensure
needs are met and to determine the means by which they are met.

The language of assessment (i.e. the thesis and the viva voce examination) shall
be in English.The language in which the research is carried out shall be in
English.

This agreement shall take effect from the First Semester 2015/16 academic year.

The members of supervisory committe/advisory committe for doctoral degree
student shall comprise at least 1 supervisor from each Institution.

RULES AND REGULATIONS

(@)
(b)

The student shall be subjected to the rules and regulations of both PSU and UPM.

In the event of an irreconcilable difference between the regulations of PSU and
UPM which prevents the awarding of a dual doctoral degree under the terms of
this Agreement, the student shall have two options:

i. To continue the programme at one of the Institutions only, complying with
that Institution’s regulations, and receive a single doctoral degree;

ii. To comply with the regulations of both Institutions, which may involve
additional work and additional assessment, in order to receive dual doctoral
degree awards from both Institutions.
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7.

10.

ASSESSMENT

(a)

The student must produce a thesis and comply with the following requirements:

The language of the thesis must be in English.

The format of the thesis shall be in accordance with the guidelines of PSU or
UPM depending on where the thesis is to be submitted.

Depending on where the thesis is to be submitted, PSU or UPM shall be
responsible in forming an Examination Committee/Board, for the purpose of
submitting the thesis to the Examiners, and (via the host department)
arranging the viva voce examination (following standard practice). The
student’s supervisor may be present at the examination but shall not
contribute.

Submission of bound theses shall be made to both PSU and UPM, and each
Institution should receive a copy of the bound thesis in addition to those
required by the Examiners as a library copy.

In addition to the above copies, an electronic copy of the final version of the
thesis will be submitted to both Institutions following the final approval of the
thesis by the examiners.

APPOINTMENT OF EXAMINATION COMMITTE/BOARD

For programme by research, there will be an Examination Committee/Board with an
Internal Examiner appointed by each Institution, and an External Examiner who shall
be independent of both Institutions. All nominations shall be subjected to an approval
by the relevant authorities in both Institutions. Examination costs (including but not
limited to Examiners’ expenditure) if required, will be borne by the home institution
unless agreed otherwise.

COMPLAINTS, APPEALS AND OFFENCES

(a)

(b)

Complaints and appeals shall be dealt in accordance with UPM's and PSU'’s
complaints and appeals policy and procedure. Both Institutions shall ensure that
such information is available to students.

Students shall be subjected to PSU as well as UPM Academic Offences Policy
and Procedure.

GRADUATION

Upon successful completion of their studies, the students will receive dual
doctoral degree award. For the avoidance of doubt, two certificates will be issued,
one from each Institution. Both documents will refer to each other.

The students will be invited to the PSU’s and UPM’s graduation ceremony.

Other requirements related to graduation are specified in the Annexure A of this
Agreement.
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11. QUALITY ASSURANCE

PSU and UPM shall take responsibility to ensure the quality of education provided will lead to
a doctoral degree awarded by both Institutions. The programme will be subject to the normal
quality assurance policies and procedures in force at each Institution.

Each Institution retains the right to approve copy of any publicity and promotional materials
produced by the other Institution in relation to the programme. Neither Institution will use the
name or logo of the other in any form of publicity without written permission from the other
Institution. PSU's name and logo shall remain the property of PSU and UPM's name and
logo shall remain the property of UPM.

12. INTELLECTUAL PROPERTY RIGHTS

(a)

(c)

(d)

(e)

Both Institutions agree that the Intellectual Property Rights (IPR) in all programme
materials, including but not limited to the thesis created by either Institutions shall
be vested in and be owned by the Institution responsible for creating and/or
developing the relevant materials, unless otherwise agreed in writing between the
Institutions.

Existing Intellectual Property

Both Parties acknowledge that any and all of the Intellectual Property Rights used
or embodied in or in connection with the dual degree programmes shall remain
the sole property of the respective Institutions or such other Party as may be
identified therein or thereon and neither Institution shall during or at any time after
the expiry or termination of this Agreement deprive, or attempt to deprive the
other Institution or the owner of any such Intellectual Property Rights.

New Intellectual Property Rights

Notwithstanding anything in clause 12(b) above, the Intellectual Property Rights in
respect of any technological development, products and services development,
carried jointly by the Institutions or research results obtained through the joint
activity of the Institutions or as a result of the dual degree programmes, shall be
jointly owned by the Institutions with the extent of the ownership to be determined
through consultation between the Institutions, taking into consideration the
contributions made by the respective Institutions. Ownership and exploitation
rights will be determined via separate agreement taking into consideration the
input of each Institution.

Report of Invention

If either Institution has conceived any Invention as a result of the dual degree
programmes, the Institution shall notify the other Institution within thirty (30) days,
and shall discuss regarding the share of ownership and the determination of
whether or not to file an application for the Intellectual Property Rights which
relate to such invention.

Infringements
If either Institution becomes aware of any infringements or threatened

infringements of the other institution’s Intellectual Property Rights within territory,
it shall promptly give notice in writing to the other Institution.
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Registration of Jointly Owned Intellectual Property

(i) The Institutions shall agree to co-operate with each other in the process of
registration of the Intellectual Property including, but not limited to, making any
and all premises available for inspection, supplying facts and other information
and providing all details required by any authority responsible for granting
and/or maintaining such product registration.

(i) Both Institutions shall be responsible for the cost of filing and maintenance of
the jaintly owned Intellectual Property according to the share of each
Institution’s ownership.

For the avoidance of doubt, the Institutions also acknowledge and agree that:

(i) all Intellectual Property Rights including copyright in any course materials,
documentation, software or other materials relating to the courses provided
are exclusively owned by the respective Institution;

(i) it will not use any printed material and/or computer software provided
exclusively by the respective Institutions other than for the purposes of
conducting the approved course pursuant to this agreement and it will not
make, except for the purposes aforesaid, any copy of such printed material
and/or software without the express written permission of the respective
Institutions;

(ii) it will not make any use of copies or of any of the abovementioned material
on and after the termination of this Agreement for any purpose whatsoever;

(iv) the Institutions shall co-operate with each other in duties and obligations
herein efficiently and effectively and to this end, execute ,and deal with all
such documents, acts, matters and things as are requisite or necessary; and

(v) not use the name or logo in any publication or for any other purpose
whatsoever without the prior written consent of the other Institution.

13. FINANCIAL ARRANGEMENTS

(a)

Thailand and Malaysian students under this programme shall, pay to UPM for the
duration of their study at UPM, or to PSU for the duration of their study at PSU,
the standard tuition fees based on the local rate for the period of time spent at
UPM or PSU, whichever case it may be.

The international students under this programme shall, pay to UPM for the
duration of their study at UPM, or to PSU for the duration of their study at PSU,
the standard tuition fees based on the international rate for the period of time
spent at UPM or PSU, whichever case it may be.

Payment to PSU will be made in Thai Baht at the commencement of each
academic year. Payment to UPM will be made in Malaysian Ringgit at the
commencement of each academic year.

Students shall be responsible for the payment of all travel, accommodation and
living expenses.
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(e) Where appropriate, students shall be responsible for obtaining visas to study in
Thailand and Malaysia.

14. LEGAL JURISDICTION

(a) This agreement shall be subjected to the Thailand or Malaysian laws, and the
jurisdiction of court of each respective country, depending on where the cause of
action arises. Thailand law shall apply to the students while they are at PSU, and
the Malaysian law shall apply while the students are at UPM.

(b) Both Institutions agree, where possible, to resolve any dispute in an amicable
manner. Should it not be possible, disputes will be settled through arbitration.

(c) UPM acknowledges that PSU is governed by all applicable Thailand legislations.
PSU acknowledges that UPM is governed by all applicable Malaysian legislations.
Particularly, both Institutions are bound to Freedom of Information and Data
Protection legislations which in force in each country.

15. INDEMNIFICATION

Each Institution agrees to indemnify, defend and hold harmless the other against all legal
liability, actions, suits, proceedings, demands, any cost and expenses, claim or damage
resulting from the gross negligence or willful misconduct of the indemnifying party, except to
the extent resulting from the gross negligence or willful misconduct of the other Institution.

16. FORCE MAJEURE

No Institution shall be responsible to the other Institution for any delay in performance or
non-performance due to Force Majeure, but the affected Institution shall promptly upon
occurrence of any such causes inform the other Institution, stating that such cause has
delayed or prevented its performance hereunder and thereafter such Institution shall take all
actions within its power to comply with the terms of this Agreement as fully and promptly as
possible. If the Force Majeure in question prevails for a continuous period in excess of one
month, the Institutions shall enter into discussions with a view to alleviating its effects or to
agree with reasonable alternative arrangements.

17. EQUAL OPPORTUNITIES

PSU and UPM agree that neither Institution shall discriminate against any person connected
to this agreement or the programmes that form this agreement on the basis of race, ethnicity,
colour, religion, sex, sexual orientation, marital or parental status, national origin, age or
disability.

18. SUSPENSION OF AND WITHDRAWAL FROM THE PROGRAMMES

Both institutions reserve the right to withdraw from the programme. Should either of the
Institutions wish to withdraw from the agreement, then they should provide a written notice of
intent to withdraw from the agreement no later than 12 months prior to the desired date of
withdrawal. Nevertheless, both Institutions are committed to ensuring that students still
registered on the programme receive such provision and support as specified in this
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agreement. The termination of the agreement must not compromise the possibility for
students remaining in the programmes to complete their studies in a manner comparable to
that of the previous cohorts. Notwithstanding the aforesaid, PSU and UPM have an
obligation to fulfil their commitment to the enrolled students.

19. CONFIDENTIALITY

Each Institution shall not, during the term of this Agreement or at any time thereafter,
disclose to any third party any confidential information of the other Institution or make use of
any such confidential information, including but not limited to the students’ data enrolled
under this dual degree programmes and thesis paper except as necessary to fulfill its
obligations under this Agreement. This Clause shall not apply to any information which (i)
becomes generally known to the public, other than by reason of an act or omission of the
recipient; (ii) is required to be disclosed pursuant to any applicable laws or to any competent
governmental, statutory or supervisory body to which the respective Institution is subject; (iii)
is required to be disclosed pursuant to any court order; or (iv) is disclosed by the Institution to
its professional advisers.

20. RELATIONSHIP OF THE PARTIES

Nothing contained in this Agreement shall be construed so as to constitute either Institution a
partner of the other Institution, or to create any agency or partnership between the
Institutions under any applicable laws of Thailand or Malaysia. Neither Institution is
empowered to incur obligations on behalf of the other Institution.

21. VARIATION

This Agreement and the Annexes thereto may be amended or varied only by the written
agreement of the Institutions, signed by the duly authorised signatories of both Institutions,
and unless the context otherwise so requires a reference to this Agreement shall include the
Agreement as amended or varied from time to time.

22. WAIVER

No waiver of any provision of this Agreement nor consent to any departure there from, by
either Institution shall be effective unless the same is in- writing signed by the Institution
giving the waiver or consent and then such waiver or consent shall be effective only in the
specific instance and for the purpose for which it is given. No default or delay on the part of
either Institution in exercising any rights, powers or privileges hereunder shall operate as a
waiver thereof or of any other right hereunder, nor shall a single or partial exercise of any
such right power or privilege preclude any other or further exercise thereof or the exercise of
any other right, power or privilege hereunder.

23. ENTIRE AGREEMENT
This Agreement constitutes the entire understanding and agreement between the Institutions
as to its subject matter. Any prior agreements, arrangements, representations or

understandings by either the Institution whether oral or in writing made prior to the date of the
Agreement are superseded.
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24. DURATION OF THE AGREEMENT AND REVIEW ARRANGEMENTS

The agreement is established for an initial period of 5 years from the date signed below and
is subjected to review in the 12 months prior to the potential date of renewal.

Agreed on Behalf of PSU

A Lot

Date: % f*’]f'm'f 2016

Associate Professor Dr. Chusak Limsakul
President

Witness:

.

Cef"(’j\-' C_Qn’dn-.u.f

Associate Professor Dr. Teerapol Srichana
Dean, School of Graduate Studies

Agreed on Behalf of UPM

- -

Date: 22 -5 -1

Professor Datin Paduka Dr. Aini lderis
Vice Chancellor

Witnes
I
/ 4

Proffeéér Dr. Bujang Kim Huat
Dean, Sc}wool of Graduate Studies
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ANNEXURE A

(shall be read and construed as an integral part of this Agreement)

UPM-PSU Dual Doctoral Degree (Ph.D.) Programme by Research

Starting from 2015

PART

MATTERS .

UPM PSU

Disciplines

In the field relating to:

cooo

In the field relating to:

Biotechnology
Food Science
Food Technology Food Technology
Electrical and Electronic Electrical and Electronic
Engineering Engineering

Biotechnology
Food Science

aoow

Equivalent
Examinations

Comprehensive Examination /Qualifying Examination will be
internally conducted either at UPM or PSU.

VIVA/Final Thesis defense examination will be conducted (with
pre-schedule) depending on where the thesis is submitted

Dual Degree
Platform

Minimum residential requirements is 12 months at each
university.

Students are required to register at both universities from the
beginning of the programme.

Graduate School will coordinate the contact between the
faculty members from both universities.

Student is responsible of his/her own living expenses during
the study abroad.

Fees

Fees will be charged by the respective Institution for the period
of time spent by the student at that institution and is payable to
the respective Institution only.

Standard local rate fees will be charged to Malaysian and
Thailand citizen.

Standard international rate fees will be charged to students
from other countries.

Supervisory
Committee

The committee must comprise of at least 4 members including
1 major supervisor from local university, 1 co-supervisor from
partner university,1 committee from PSU and 1 committee from
UPM.

VIVA/Thesis
examination

The Examination Committee must comprise of at least 3
members, 2 internal examiners from UPM and PSU and 1
external examiner.

* This committee shall be comprised of different members than the
Supervisory Committee.
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PART | MATTERS UPM [ PSU

7.8 Publication * 1 International Journal published + 1 International Journal
requirement submitted

8. English Admission requirement:

requirement

e Obtained a minimum score of 550 for TOEFL (paper based); or
band 6.0 for IELTS or their equivalent.

* Lower score/ band may be accepted for admission on
provisional basis. UPM requires students with provisional
admission to pass the UPM Tertiary English Programme
(TEP). PSU requires students with provisional admission to
pass the Prince of Songkla University Test of English
Proficiency (PSU-TEP). Separate cost {determined by the
University) will be charged to the student.
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AANUIN
d11u1 Memorandum on the Implementation of the Double-Degree Master’s

Program (Kanazawa University, Japan)
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By = Memorandum on the Implementation of
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a & ,
%, 7= the Double-Degree Master’s Program

K?%? between
the Graduate School of Natural Science and Technology,
Kanazawa University, Japan
and
the Faculty of Engineering,
Prince of Songkla University, Kingdom of Thailand

Based on the“Agreement on the Double-Degree Master’s Program between the Graduate
School of Natural Science and Technology, Kanazawa University, Japan and the Faculty of
Engineering, Prince of Songkla University, Kingdom of Thailand,” the Division of Electrical
Engineering and Computer Science, the Graduate School of Natural Science and Technology,
Kanazawa University, Japan, and the Department of Electrical Engineering and Department
of Computer Engineering, the Faculty of Engineering, Prince of Songkla University, Kingdom
of Thailand have decided to mutually exchange graduate students and establish a double-
degree Master’s program with the aim to nurture outstanding talents with the capacity to
succeed on the international level and thus to contribute to the social development of Japan
and the Kingdom of Thailand, while encouraging friendly relations between both countries
and enhancing the international reputation of both graduate schools. The participating parties

have reached an agreement on the following items:

1. The completion of the Double-Degree Master’s Program awards two separate degrees,
one from each of
a) the Department of Electrical'Engineering or Department of Computer Engineering, the
Faculty of Engineering, Prince of Songkla University,
b) the Division of Electrical Engineering and Computer Science, the Graduate School of

Natural Science and Technology, Kanazawa University.

2. In principle, the number of students participating in this program shall be the same from
both graduate schools each year, but this rule can be subject to change through negotiations
by the chairs of the Double-Degree Master’s program. Participating students shall stay at the

host university at least 10 months in total.

3. Itis necessary that both graduate schools select participating students who have the capacity

to obtain the double-degree, for which purpose the screening of applicants shall be based on
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the overall evaluation of an achievement test, including an oral examination, and the previous
academic record. The selection of students of Kanazawa University will be carried out among
the students planning to enroll.into the Division of Electrical Engineering and Computer
Science at the Graduate School of Natural Science and Technology who wish to participate in
the Double-Degree Master’s Program. The selection of students of Prince of Songkla
University will be carried out among the students planning to enroll into the Master Course
Program in the Department of Electrical Engineering and Department of Computer
Engineering at the Faculty of Engineering, Prince of Songkla University, who wish to

participate in the Double-Degree Master’s Program.

4. Students participating in this program shall graduate from each university around the same
time, or graduate from the host university within a year after graduating from the home

university.

5. The schedules of the study abroad and the research plans of participating students at the
host graduate school will be decided based on an agreement between both graduate schools

after their enrollment.

6. Participating students are not allowed to change their enrollment to only that of the host
graduate school. For this purpose, the home graduate school will issue a certificate stating the
expectation of completion for students who have completed the requirements and send it to
the host-graduate school. The judgment of completion of the course at the host graduate
school will be made after receiving the certificate from the home graduate school, and the

result will be announced to the home graduate school.

7. Participating students must comply with the rules of the host university regarding
curriculum etc., the stipulations of the home university concerning study abroad and the
regulations agreed on by both universities with respect to the Double Degree Master’s
Program. They are also required to complete the respective curricula and receive research

guidance at both graduate schools.

8. Kanazawa University will charge students from Prince of Songkla University no fees for
entrance examination, enrollment or tuition. Prince of Songkla University will charge students
from Kanazawa University no fees for entrance examination, enrollment or tuition. However,
in the case where participating students stay at the host university longer than 3 (three) years,

they are obliged to pay the host university tuition fees corresponding to the excess period.
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9. Both graduate schools shall provide the partner graduate school with information about the
study abroad in the framework of the present program, information about scholarships and
expected expenses related to the study abroad (lodging, health insurance, alien registration

etc.), for the convenience of the participating students.

10. Both graduate schools shall provide guidance and instructions on the study and life abroad,

and an orientation and counseling for the participating students.

11. Both graduate schools shall provide reasonable assistance in helping to arrange
inexpensive and safe accommodation such as student dormitories for the participating

students.

12. Participating students are expected to purchase health insurance, accident insurance,

casualty insurance etc. at their own expense.

13. The host graduate school can cancel the acceptance of participating students if any of the
following situations apply: a) When due to financial reasons or health problems the
continuation of study proves difficult. b) When it turns out that the student’s grades are

unacceptable. ¢) When the student violates the law or school’s regulations.

14. The host graduate school shall evaluate the study of participating students and prepare a
certificate of academic record (research results report), which is to be handed in by the

student at his/her home graduaté school.

15. Distance learning is possible for subjects approved by each graduate school. The transfer
of credits obtained from the partner university is possible only for elective subjects by mutual

agreement.

16. Detailed regulations concerning the implementation and the educational program will be

determined after negotiations of both graduate schools.

17. The term of validity of the present memorandum is 3 (three) years from the date when
the persons in charge sign it. In the case where one of the graduate schools wishes to terminate
the cooperation, it must notify the partner graduate school in writing at least 6 (six) months

in advance. After the expiration of 3 (three) years, if there is no request in writing to suspend
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or alter the program from either of the graduate schools, then the present memorandum will

remain valid.

18. This memorandum shall be produced in English and be effective from the date of

signature by both parties.
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President, Prince of Songkla

University

(Signature) /\/ ’W—‘

Asst. Prof. Dr. Niwat Keawpradub

(Date) Z‘ﬁ ,/ 3 /2017

Dean of Faculty of Engineering, Prince

of Songkla University

™
(Signature)

Assoc. Prof. Dr. TMlit Chalermyanont

Dae 29 [3/2014

Dean of Graduate School of Natural

Science and Technology, Kanazawa

University

(Signature) ﬂ : W

Professor Akiharu Morimoto

(Date) MM/‘_ {4"56—, 29{d|

Head

Engineering and

of Division of Electrical

Computer
Science, Graduate School of Natural
Science and Technology, Kanazawa

University

(Signature) M Q Sd/lw-/ :/L(nm/{\f/

Professor Masahiro Mambo

(Data) 20!?, 3 I8
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; Agreement on the Double-Degree Master’s Program
) /:) between
2 N
$ZR y A the Graduate School of Natural Science and Technology,

Kanazawa University, Japan
and
the Faculty of Engineering,
Prince of Songkla University, Kingdom of Thailand

1. Objective

This is to declare an agreement on the following items concerning the management of the
Double-Degree Master’s Program between the Division of Electrical Engineering and
Computer Science, the Graduate School of Natural Science and Technology, Kanazawa
University (hereinafter abbreviated as “KU”) and the Department of Electrical Engineering
and Department of Computer Engineering, the Faculty of Engineering, Prince of Songkla
University (hereinafter abbreviated as “PSU”), in addition to provisions stated in the
“Agreement for Cooperation and Exchange between Kanazawa University, Japan and Prince
of Songkla University, Kingdom of Thailand” and the “Memorandum on the Exchange of
Students in accordance with the Exchange Agreement between Kanazawa University, Japan
and Prince of Songkla University, Kingdom of Thailand.” The details of this program are
described in the “Memorandum on the Implementation of the Double-Degree Master’s
Program between the Graduate School of Natural Science and Technology, Kanazawa
University, Japan and the Faculty of Engineering, Prince of Songkla University, Kingdom of
Thailand.”

2. Number of students to be accepted
As a rule, at most 2 (two) students will be accepted as regular students to each
graduate school per year. These students must enroll in the regular graduate course of the

graduate schools participating in the present agreement.

3. Period of Admission

The precise dates will be specified in the application guidelines.

4. The standard schedule of this program and the period of study abroad
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Students participating in this program shall enroll in each graduate school at the
period stipulated by the university. The standard schedule of this program is set to be between
2 and 3 years.

5. Courses accepting the participating students of this program

* At KU, admission is possible to the Master’s Level Section in the Division of Electrical
Engineering and Computer Science.

* At PSU, admission is possible to the Master’s Degree Program in the Department of

Electrical Engineering or Department of Computer Engineering.

6. Credits needed for graduation
During their enrollment, participating students must obtain the full number of

credits stipulated by each university.

7. Requirements for receiving a degree

The requirements for completion of the course are defined by the regulations of the
respective university. The master’s thesis submitted to each university, while they are allowed
to include complementary or interrelated portions, must have a different content. For this
purpose, both graduate schools will verify the independence of the content within the Master’s

theses before their acceptance.

8. Supplementary provisions

The term of validity of the present agreement is 3 (three) years from the date when
the persons in charge sign it. In the case where one of the graduate schools wishes to terminate
the cooperation, it must notify the partner graduate school in writing at least 6 (six) months
in advance. After the expiration of 3 (three) years, if there is no request in writing to suspend
or alter the program from either of the graduate schools, then the present agreement will

remain valid.
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President, Prince of Songkla

University

(Signature) - W

Asst. Prof. Dr. Niwat Keawpradub

(Date) 2?/%/%19

Dean of Faculty of Engineering, Prince

of Songkla University

(Signature) % @l 7

Dean of Graduate School of Natural

Science and Technology, Kanazawa

University

(Signature) Q « W

Professor Akiharu Morimoto

(Date) MWZ (M " 2—‘9[‘}

Head of Division of Electrical

Engineering and Computer
Science, Graduate School of Natural
Science and Technology, Kanazawa

University

(Signature) MASDJ\J I'D/M ar l).Q/

Assoc. Prof. Dr. "I%it Chalermyanont

9 [2]0009

(Date)

Professor Masahiro Mambo

(Date) 20§ 3. /?
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d11u1 Memorandum on the Implementation of the Double-Degree Doctor’s

Program (Kanazawa University, Japan)

Memorandum on the Implementation of
the Double-Degree Doctor’s Program
between

the Graduate School of Natural Science and Technology,
Kanazawa University, Japan
and
the Faculty of Engineering,
Prince of Sangkla University, Kingdom of Thailand

Based on the “Agreement on the Double-Degree Doctor’s Program between the Graduate
School of Natural Science and Technology, Kanazawa University, Japan and the Faculty of
Engineering, Prince of Songkla University, Kingdom of Thailand,” the Division of Electrical
Engineering and Computer Science, the Graduate School of Natural Science and Technology,
Kanazawa University, Japan, and the Department of Electrical Engineering and Department
of Computer Engineering, the Faculty of Engineering, Prince of Songkla University, Kingdom
of Thailand have decided to mutually exchange graduate students and establish a double-
degree Doctor’s program with the aim to nurture outstanding talents with the capacity to .
succeed on the international level and thus to contribute to the social development of Japan
and the Kingdom of Thailand, while encouraging friendly relations between both countries
and enhancing the international reputation of both graduate schools. The participating parties

have reached an agreement on the following items:

1. The completion of the Double-Degree Doctor’s Program awards two separate degrees, one

from each of

a) the Department of Electrical Engineering or Department of Computer Engineering, the
Faculty of Engineering, Prince of Songkla University,

b) the Division of Electrical Engineering and Computer Science, the Graduate School

of Natural Science and Technology, Kanazawa University.

2. In principle, the number of students participating in this program shall be the same from
both graduate schools each year, but this rule can be subject to change through negotiations
by the chairs of the Double-Degree Doctor’s program. Participating students shall stay at the

host university at least 18 months in total.

3. Itis necessary that both graduate schools select participating students who have the capacity

to obtain the double-degree, for which purpose the screening of applicants shall be based on
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the overall evaluation of an achievement test, including an oral examination, and the previous
academic record. The selection of students of Kanazawa University will be carried out among
the students planning to enroll into the Division of Electrical Engineering and Computer
Science at the Graduate School of Natural Science and Technology who wish to participate in
the Double-Degree Doctor’'s Program. The selection of students of Prince of Songkla
University will be carried out among the students planning to enroll into the Doctor Course
Program in the Department of Electrical Engineering and Department of Computer
Engineering at the Faculty of Engineering, Prince of Songkla University, who wish to

participate in the Double-Degree Doctor’s Program.

4. Students participating in this program shall graduate from each university at around the
same time, or graduate from the host university within a year after graduating from the home

university.

5. The schedules of the study abroad and the research plans of participating students at the
host graduate school will be decided based on an agreement between both graduate schools

after their enrollment.

6. Participating students are not allowed to change their enrollment to only that of the host
graduate school. For this purpose, the home graduate school will issue a certificate stating the
expectation of completion for students who have completed the requirements and send it to
the host graduate school. The judgment of completion of the course at the host graduate
-school will be made after receiving the certificate from the home graduate school, and the

result will be announced to the home graduate school.

7. Participating students must comply with the rules of the host university regarding
curriculum etc., the stipulations of the home university concerning study abroad and the
regulations agreed on by both universities with respect to the Double Degree Doctor’s
Program. They are also required to complete the respective curricula and receive research

guidance at both graduate schools.

8. Kanazawa University will charge students from Prince of Songkla University no fees for
entrance examination, enrollment or tuition. Prince of Songkla University will charge students
from Kanazawa University no fees for entrance examination, enrollment or tuition. However,
in the case where participating students stay at the host university longer than 4 (four) years,

they are obliged to pay the host university tuition fees corresponding to the excess period.
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9. Both graduate schools shall provide the partner graduate school with information about the
study abroad in the framework of the present program, information about scholarships and
expected expenses related to the study abroad (lodging, health insurance, alien registration

etc.), for the convenience of the participating students.

10. Both graduate schools shall provide guidance and instructions on the study and life abroad,

and an orientation and counseling for the participating students.

11. Both graduate schools shall provide reasonable assistance in helping to arrange
inexpensive and safe accommodation such as student dormitories for the participating

students.

12. Participating students are expected to purchase health insurance, accident insurance,

casualty insurance etc. at their own expense.

13. The host graduate school can cancel the acceptance of participating students if any of the
following situations apply: a) When due to financial reasons or health problems the
continuation of study proves difficult. b) When it turns out that the student’s grades are

unacceptable. c) When the student violates the law or school’s regulations.

14. The host graduate school shall evaluate the study of participating students and prepare a
certificate of academic record (research results report), which is to be handed in by the

student at his/her home graduate school.

15. Distance learning is possible for subjects approved by each graduate school. The transfer
of credits obtained from the partner university is possible only for elective subjects by mutual

agreement.

16. Detailed regulations concerning the implementation and the educational program will be

determined after negotiations of both graduate schools.

17. The term of validity of the present memorandum is 3 (three) years from the date when
the persons in charge sign it. In the case where one of the graduate schools wishes to terminate
the cooperation, it must notify the partner graduate school in writing at least 6 (six) months

in advance. After the expiration of 3 (three) years, if there is no request in writing to suspend
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or alter the program from either of the graduate schools, then the present memorandum will

remain valid.

18. This memorandum shall be produced in English and be effective from the date of signature

by both parties.
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President, Prince of Songkla

University

Dean of Graduate School of Natural
Science and Technology, Kanazawa

University

(Signature) N" 7 t (Signature) & - W

Asst. Prof. Dr. Niwat Keawpradub

Date) 29 / 3 /2019

Dean of Faculty of Engineering, Prince

of Songkla University

%@”
(Signature)

Assoc. Prof. Dr. amt Chalermyanont

(Date) 24 /3/030/7

Professor Akiharu Morimoto

R (4t 22(4

Head of Division of Electrical
Engineering and Computer
Science, Graduate School of Natural
Science and Technology, Kanazawa

University

(Signature) MGS‘G«WMQ,M/L/

Professor Masahiro Mambo

(Date) 20/9 .3 . 19
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Agreement on the Double-Degree Doctor’s Program
: between
S % /
RK the Graduate School of Natural Science and Technology,

Kanazawa University, Japan

. and
the Faculty of Engineering,
Prince of Songkla University, Kingdom of Thailand

1. Objective

This is to declare an agreement on the following items concerning the management of the
Double-Degree Doctor’s Program between the Division of Electrical Engineering and
Computer Science, the Graduate School of Natural Science and Technology, Kanazawa
University (hereinafter abbreviated as “KU”) and the Department of Electrical Engineering
and Department of Computer Engineering, the Faculty of Engineering, Prince of Songkla
University (hereinafter abbreviated as “PSU”), in addition to provisions stated in the
“Agreement for Cooperation and Exchange between Kanazawa University, Japan and Prince
of Songkla University, Kingdom of Thailand” and the “Memorandum on the Exchange of
Students in accordance with the Exchange Agreement between Kanazawa University, Japan
and Prince of Songkla Universify, Kingdom of Thailand.” The details of this program are
described in the “Memorandum on the Implementation of the Double-Degree Doctor’s
Program between the Graduate School of Natural Science and Technology, Kanazawa
University, Japan and the Faculty of Engineering, Prince of Songkla University, Kingdom of
Thailand.”

2. Number of students to be accepted
As a rule, at most 2 (two) students will be accepted as regular students in each
graduate school per year. These students must enroll in the regular graduate course of the

graduate schools participating in the present agreement.

3. Period of Admission’

The precise dates will be specified in the application guidelines.

4. The standard schedule of this .program and the period of study abroad
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Students participating in this program shall enroll in each graduate school at the
period stipulated by the university. The standard schedule of this program is set to be between

3 and 4 years.

5. Courses accepting the participating students of this program

* At KU, admission is possible to the Doctor’s Level Section in the Division of Electrical
Engineering and Computer Science.

» At PSU, admission is possible to the Doctor’s Degree Program in the Department of

Electrical Engineering or Department of Computer Engineering.

6. Credits needed for graduation
During their enrollment, participating students must obtain the full number of

credits stipulated by each university.

7. Requirements for receiving a degree

The requirements for completion of the course are defined by the regulations of the
respective university. The Ph.D. thesis submitted to each university, while they are allowed
to include complementary or interrelated portions, must have a different content. For this
purpose, both graduate schools will verify the independence of the content within the Ph.D.

theses before their acceptance.

8. Supplementary provisions

The term of validity of the present agreement is 3 (three) years from the date when
the persons in charge sign it. In the case where one of the graduate schools wishes to terminate
the cooperation, it must notify the partner graduate school in writing at least 6 (six) months
in advance. After the expiration of 3 (three) years, if there is no request in writing to suspend
or alter the program from either of the graduate schools, then the present agreement will

remain valid.
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President, Prince of Songkla Dean of Graduate School of Natural

University Science and Technology, Kanazawa

‘ University
(Signature) /‘/' KA ﬂ (Signature) &7 ~W
Asst. Prof. Dr. Niwat Keawpradub Professor Akiharu Morimoto

(Date) ¢€/3/2°17 Dae [Mavr- (44, 20(9

Dean of Faculty of Engineering, Prince Head of Division of Electrical

of Songkla University Engineering and Computer
Science, Graduate School of Natural
Science and Technology, Kanazawa

University

—
(Signature) %@4 (Signature) Mas‘//‘ﬂ'Q/Mam/lh/

Professor Masahiro Mambo

Assoc. Prof. Dr. 1t Chalermyanont

o 24 [3/2019 wue) B0i8. 5. ]
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