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1) w3 Aneialy lLideanin 30 wi2enn
1.1 nguanszag e Laitfaundn 6 M28NA
01175xxx AANTIUNAANY 1(0-2-1)
(Physical Education Activities)
wazliddmdenFoudnliiiosndn 5 wieRn nsiedvlumnniv@nwialy
nauansregAlay
1.2 nguanszAansuisusznaunts lidesndn 3 widefin

Intidgndeniseulidasndn 3 miefin 3nTedvlunuiadnfnyinily nqueanse

MARSEUTENOUNTS

1.3 nguanszatwfunisiesns 13 daenn
01999021  awlneiilensdoans 3(3-0-6 )

(Thai Language for Communication)

01355xxx AYIBINOY 9--)
(English)
AV1ENTAUNA/ ADUN A DS 1(--)

1.4 nguanszwadiadlnauazwadiadlan lidesndn 5 wileia
01999111 ANARSWAILHUAY 2(2-0-4)
(Knowledge of the Land)
wazlidandenSoudnldtosnin 3 uuiedn ansedvlunuinivAnwialy

nauansenaliatlnanaznalliadan

1.5 NGUANTLEUVSEAENS Laitfaundn 3 Migfin
Intidgndeniseuliitesnin 3 miein nmedvlunuindvndnwiill nguanse

qunsemans
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- Fynanwizivugu

nguAYINUFIUNARIAAIEnTuaINEATENS

01403114

01403117

01417167

01417168

01417267

01420111

01420112

01420113

01420114

UfUiRnsuanyaniinall

(Laboratory in Fundamentals of General Chemistry)

wanyawivaly

(Fundamental of General Chemistry)

ALINANANTIAINTTH |
(Engineering Mathematics 1)
ANRFERSIAINTIH Il
(Engineering Mathematics 1)
ARlnAYERTIFINTIH I
(Engineering Mathematics IlI)
Wandvily |

(General Physics 1)
Wandvly |

(General Physics II)
URURNSHEN |
(Laboratory in Physics 1)
UFURNEN I

(Laboratory in Physics II)

NEUAIYINUFIUNIIAINTTUAENS

01204111

01208111

01208221

01213211

a [
ARNNIMDILAN1SIUTILATH

(Computers and Programming)

ﬂ'ﬁL%EJULL‘UU%ﬂ'JﬂiilI
(Engineering Drawing)
NAAANTIAINTIA |
(Engineering Mechanics 1)

Taneansamsuiaans

(Materials Science for Engineers)
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“AYaNITATU laidosnin 73 U2eAn
NHUIVIVIAUNIIAINTTY 32 waein

01205211 ASATIZINIIDT bl | 3(3-0-6)

(Electric Circuit Analysis |)

01205213  UfURMTAmnssuluihuazdidnnsednd 1(0-3-2)
(Electronics and Electrical Engineering Laboratory)

01205214  UjTRnsiaTesdnsnalniiuazaud foavmalud 1(0-3-2)
(Electrical Machines Laboratory and Electrical Practices)

01205215  msWweulisunsupsumiwmesamsuimnslai 3(3-0-6)
(Computer Programmimg for Electrical Engineers)

01205216 & LASTEUU 3(3-0-6)
(Signals and Systems)

01205217  mAukAzausLiwEnliih 3(3-0-6)
(Electromagnetic Fields and Waves)

01205218  eSeaiiotauasnisiansluii 3(3-0-6)
(Electrical Measurements and Instruments)

01205241 N1500NLUUNATAALALATING 3(3-0-6)
(Digital Circuits and Logic Design)

01205242  19ashazszuUBannsedngd | 3(3-0-6)
(Electronic Circuits and Systems 1)

01205251 nsuUasdundsaunaluii | 3(3-0-6)
(Electromechanical Energy Conversion )

01205311  llpslwsiwaiwes 3(3-0-6)
(Microprocessor)

01205312  FBUUAIUANLTILAY 3(3-0-6)
(Linear Control Systems)
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n. nguUsEasAvaiuluayInUsznauIvaw a113aanssulni euluinigs

Theuneindmelui

01205351 nsudasiunasaunalnii I 3(3-0-6)
(Electromechanical Energy Conversion II)

01205352 MTIATIEAITUUINTHI A | 3(3-0-6)
(Electric Power System Analysis 1)

01205354  mseenkuuszuulninlueans 3(3-0-6)
(Electrical System Design in Buildings)

01205359  Bdnnseindnas 3(3-0-6)

(Power Electronics)

Y A a (-7 1 1 a a 1 -dy
- waglmdenseu lidesnin 3 wiiein ansedvnse Uil

[y

01205348 anvnaienanssulnii 3(3-0-6)
(Electrical Engineering Materials)

01205356  Amnssulniiusegs 3(3-0-6)
(High-Voltage Engineering)

Y A a (-7 1 1 a a 1 dy
- waglmdenseu lidesnii 6 wilein ansiedunseluil

01205353  n1sUesiuszUUldinA18Y 3(3-0-6)
(Power System Protection)

01205355  TsednslliaAias 3(3-0-6)
(Electric Power Plants)

01205357  nstuspdeusaeldi 3(3-0-6)
(Electric Drives)

01205358  Wa UMWY 3(3-0-6)
(Renewable Energy)

01205371 Mmu3nsruunshasiuUsdty 3(3-0-6)
(Process Sensors and Transducers)

01205451  NNFBUSNEHALNITIANITNAIUY 3(3-0-6)

(Energy Conservation and Management)
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v. nguuszasdvaiuluaygaUsznaudvn@n svrianssuluin eulwihdesns

Theuneindmelui

01205321  wdnn1sdeans 3(3-0-6)
(Principles of Communications)

01205324 MsAeasuuuRIva 3(3-0-6)
(Digital Communications)

01205325 \3etnedeansuazaneds 3(3-0-6)
(Communication Network and Transmission Lines)

01205326  msdeansteyauaziAiete | 3(3-0-6)

(Data Communications and Networks 1)

Y A a (-7 1 1 a a 1 dy
- waglmdenseu lidesnin 3 wiiein ansiedvnseluil

01205327 nsdeansiadaud] 3(3-0-6)
(Mobile Communications)
01205328 msdeansdulotuas 3(3-0-6)

(Optical Fiber Communications)

Y A a (-7 1 1 a a 1 dy
- waglmdenseu lidesnii 6 wilein ansiedvse i

01205322  Aenssululasiav 3(3-0-6)
(Microwave Engineering)

01205323 NsUsTIAdYYIAINE 3(3-0-6)
(Digital Signal Processing)

01205329  AAINTIUAIYDINA 3(3-0-6)
(Antenna Engineering)

01205421 ﬂﬁiﬁ@ﬂ?iLLﬂUﬂﬁﬂMﬁﬂ%ﬁﬂ 3(3-0-6)

(Broadband Communications)

A. nguITIANIENIIAINTIULINAY
01200431 NANNITIAINTTUILUUTN 3(3-0-6)
(Principles of Rail Engineering)
01200432  wialulagiisndns 3(3-0-6)
(Rolling Stock Technology)



01200433

01200434

01200435

01205212

01205219

01205231

01205313

01205331

01205341

01205342

01205343

01205344

01205345

01205346

01205347

01205372

wa

STUUDRFYILaZINTALLIAN

(Signalling and Telecommunication Systems)
Tassadeiiuguszuus

(Rail Infrastructure)
MsUJURNTLAYoNUNFITEUUT N

(Rail System Operation and Maintenance)
MMTIATIZA TN I

(Electric Circuit Analysis II)
Anuhasdulszgnddnsuiansini
(Applied Probability for Electrical Engineering)
AmnssulnsALUIAL

(Telecommunication Engineering)
ARpFNERSIAINTIULNTN

(Electrical Engineering Mathematics)
nMPRNLUULAE NSV ITAANAN1TUSTad QYR
(Digital Signal Processing Design and Implementation)
19astagsEuudannIedng I

(Electronic Circuits and Systems 1)
diannsedndaniuzaouds

(Solid-State Electronics)

STUUNATTILVUIA AN

(VLSI Systems)

diannsefindanaimnssy

(Industrial Electronics)
N1599ALUVINAsTINLOUE AN lumaluladfuea
(Design of Analog CMOS Integrated Circuits)
N1598NLUUTZUUHIAD

(Embedded System Design)
uluneluladuazuludidnmseindidodu
(Introduction to Nanotechnology and Nanoelectronics)
FTUUAIUANAIYA

(Digital Control Systems)
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01205373

01205374

01205411

01205431

01205432

01205433

01205434

01205435

01205436

01205437

01205438

01205439

01205441

01205442

01205443

01205444

pANIGIGHERN

(Embedded Control Systems)
N13195rUUsRludRLasNISAIUANITEAANYNTTY
(Industrial Automation and Control)
MTIATIZRT R UNI AN TN i
(Complex Analysis in Electrical Engineering)
nsdeansdeyauaziniete i

(Data Communications and Networks 1)
ﬂ’]ia’e]ﬂLLU‘U’N%ﬂ’J’]ﬂJa%WEJLLUULLW&%W
(Passive Radio Frequency Circuit Design)
nswnsiaUseynd

(Applied Coding)

SrUUINTANIRINA

(Digital Telephone Systems)
mMsfeansniiiey

(Satellite Communications)
sruuASeU1eLAdeud

(Mobile Network Systems)
miaaﬂLLUUN%mmﬁ‘imQLLUULLﬁﬂﬁ‘V\I
(Active Radio Frequency Circuit Design)
Mssaessruvdeans

(Simulation of Communication Systems)
mM3douseseninaedetis
(Internetworking)
N1309NLUUINATURUNGY

(Feedback Circuit Design)
Amnssulnmedn

(Photonic Engineering)
weluladuannssumslulasdidnnsednd
(Microelectronics Fabrication Technology)
gunIainauas

(Optical Devices)
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01205445

01205446

01205447

01205461

01205462

01205463

01205464

01205465

01205466

01205471

01205472

01205473

01205474

01205475

01205476

01205477

'
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AITUFATNEAUN

(Semiconductor Sensors)
BdnnsedndTinisunng

(Biomedical Electronics)
wialuladuagnisuanansnlasy

(Hard Drive Technology and Manufacturing)
nsaasRssuulnihmae |l

(Electric Power System Analysis II)
gnsueinluszuuluinmas

(Harmonics in Power Systems)
mudedeldszuusminededu
(Introduction to Distribution System Reliability)
syuumMskaalniuunszae@

(Distributed Electric Generation System)
IPINTTUNTADIAIN

(Ilumination Engineering)

syuuliuayssuudygralusians

(Electrical Systems and Signal Systems in Building)

sruuusuidosdu

(Introduction to Robotic Systems)
mamumwaﬁmﬁaaﬁu
(Introduction to Dynamic Control)
NIIAIVANNTTUIUNIT

(Process Control)
NSAIUANAILABLNILADSIULIANDS

(Real-Time Computer Control)

nseenuuusTUUilsdmiuieTetsinteslotanazinius
(Embedded Design for Instrument and Sensor Networks)
lAsan8UsTaNisULaEAIINAENTARULATELTIU TN
(Applied Artificial Neural Networks and Fuzzy Logic)

N13AIUANLATEITNINARALNTLUIUNTNIUABUNIADS

(Computer Control of Machines and Processes)
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01205481

01205482

01205483

01205484

01205485

01205492

01205493

01205494

01205495

01205498

aa o

N13UT2UIRNNATING

(Digital Image Processing)
nsUszanady I adflazuuuUua
(Statistical and Adaptive Signal Processing)
nsUszanakagn1saeansIaviaY

(Video Processing and Communications)
nsiseusvesRauimeTdmiunsUsEgnaldaumunm
(Machine Learning for Image Applications)
NFIATIRNNUAENITIT

(Image Analysis and Recognition)
Foaamemadmnssulniliids

(Selected Topics in Power Engineering)

IFAURNNEMNNIAMNTTUAIUANLAENNTIR

(Selected Topics in Control and Measurement Engineering)

Souanzmamnssudoas

(Selected Topics in Communication Engineering)
Foamemaimnssudidnnseiind

(Selected Topics in Electronics Engineering)
Ugyyiieiy

(Special Problems)
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2) Infidndensewdvlungy & nguiviiauninyeauaunsalunisieu lives

A7 6 NUIAR

01205490

01205399

01205491

3. AgadTIRATInEgEANENTaluNTINY

- @wSudanndaanssuannafnwm

ANnaAnY

(Co-operative Education)

aa aa = <%

- AUSULANNLEDNLSEUNISENGIY

ANSHNIUY
(Internship)
TAsaaAaIngsuld |

(Electrical Engineering Project 1)

1(0-3-2)
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01205497 duun 1
(Seminar)
01205499 TasaanaIngsuldd 1 3(0-9-5)

(Electrical Engineering Project II)

3) idadenseuinlungy 1. nquufuRnismalenssuliih lddesndn 2 miefn

2. nguUURNIIMEAAINTIULHAN

01205381  UftRnisannilmenssuuazgunsaldeans 1(0-3-2)
(Communication Architecture and Devices Laboratory)

01205382 UjUAnsszuuLaziaTolisdeans 1(0-3-2)
(Communication Systems and Networks Laboratory)

01205383  UjURNsUsTINRd AR 1(0-3-2)
(Digital Signal Processing Laboratory)

01205384  UfUANMIMILUasunaanunalnii 1(0-3-2)
(Electromechanical Energy Conversion Laboratory)

01205386  UfjURAMsBianvselingd 1(0-3-2)
(Electrical Engineering Laboratory)

01205387  UjUANshulasinswaies 1(0-3-2)
(Microprocessor Laboratory)

01205388 UfTAnsmsmunuuazieioiiedn 1(0-3-2)
(Control and Measurement Laboratory)

01205389  UJURANIINsIesEUUSRlUdRLarNISAIUANITENANNTTY 1(0-3-2)
(Industrial Automation and Control Laboratory)

01205486  UfUAMTIAINTTUlNUsIas 1(0-3-2)
(High-Voltage Engineering Laboratory)

01205487  UjUANIsNsIATIzvszuulniiiigs 1(0-3-2)
(Electric Power System Analysis Laboratory)

01205488  UHUANIINNTAIVANATEUIUNNS 1(0-3-2)

(Process Control Laboratory)

3) NUINIYILADNES ladaendn 6 PRl
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ADE1ILAUNITANEN

(1) dwmsuiidanladanisauannainud

Uil 1 anansAnedl 1 UUNUILAN (YU.UTTIE-B.UJUAN - v ANnEridedaLes)
01204111 pRURIWBTLAZNITIUTIATY 3(2-3-6)
01417167 ANAFEAATIAINTTY | 3(3-0-6)
01420111 Fandihly | 3(3-0-6)
01420113 UfURNSHENS | 1(0-3-2)
01999111  ANEASWIATNUAY 2(2-0-4)
01999021  awilneifionsdeans 3(3-0-6)
01175xxx  AINTTUNAFANW 1(0-2-1)
01355xxx  AW1BINGY 3(3-0-6)

it 19(- -

Uil 1 man1sAneil 2 FMUIUNUILAN (VU.UT5818-¥. U UAN5-vaLANw1Aed9Leq)
01208111 NISWHUKUUIAINTSH 3(2-3-6)
01403114  UfURn1smdngaiaiivialy 1(0-3-2)
01403117 wdnyaedivily 3(3-0-6)
01417168 AfAAIEATIAINTIY I 3(3-0-6)
01420112 #andvily | 3(3-0-6)
01420114  UFtRNsHANLU I 1(0-3-2)
01355xxx  NWIBINGY 3(3-0-6 )

Fdnwhly nquanszegiilay 3(- -

EILLY 20(--)
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Uil 2 nMAn1sAnei 1 FMUIUNUILAN (VU.UT5818-9. U URN5-vaL AN w1A862Le4)
01205211 AI5LATIERI9RT NN | 3(3-0-6)
01205215 ns@gulusunsuaeuiamesdmsuIAIng i 3(3-0-6)
01205241 N150ONLUUNATAINALALATING 3(3-0-6)
01208221 NAFAASIAINTIY | 3(3-0-6)
01417267 AfaFEATIAINTIY I 3(3-0-6)
01355xxx NG 3(3-0-6)
AnAnwvihly nduasznwfunisdeans
(Aansaume/noNiames)
394
Ul 2 Man1sAneil 2 MUIUNUILAN (VU.UTTE8-9U.UJURN5-vaLAnwrfaedaed)
01205213  UjURmMTAmnssulwiuazdidnnseiind 1(0-3-2)
01205214  UftiRn1seTesdnsnalniiuazarud foavmalu 1(0-3-2)
01205216  &fYgUIadLazIEUy 3(3-0-6)
01205217 pAukarawLwindnludi 3(3-0-6)
01205218 A3esfloTauaznisiamlugi 3(3-0-6)
01205242 299suayszUUdLannIeing | 3(3-0-6)
01205251 AshUassunasunalvi | 3(3-0-6)

A nannnaimngsu bl

EIEY



Wi 3 mansanendi 1
01205311 hulasluswwawas

01205312  S¥UUAITUANLTALEY

[y

01213211 JagfansdmsuIaIng
v ndanniaimnssulnin

wndenUUiRn1smaAanssuli

a A P!
IYUABALET

ERE]

U0 3 amAnsAnen 2
Jyndenniaimnssulniia

FwndenufUiRn1smaengsului

AV NABNLES

EIEEY
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FMUIUNUILAN (VU.UT5818-9. U URN5-vaL AN w1A862Le4)

3(3-0-6)
3(3-0-6)

—
\O
1
1

UUNUILAN (VU.UTTE8-BLUJUAN3- v ANwA8daLeq)

15(--)
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Uil 4 nMAn1sAneil 1 FMUIUNUILAN (VU.UT5818-9. U URN5-vaL AN w1A862Le4)
01205399  nsEnu 1
01205491 lassudenanssulnd | 1(0-3-2)
01205497  duuun 1(0-3-2)
Fwndonmadangsului 6(--)
Adnwhly nguanszauvtemans 3(--
59U 12(--)
U 4 pan1sAnedl 2 UIUNUILAN (VU.UTT88-90.UJURN5-vaLAnwrfaedaLed)
01205499  lasewdemnssulud i 3(0-9-5)
v ndenvnadenssuli 3(--)
F@nuhly nguansymansuradiuszneuns 3(--)
Anfnwivill nuansewadledlveuazwaiiiadlan 3(--)
Jndnuhly nguanszediiiay 2(--

33U 14( - -
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(2) dwmsundnfidanisauannafnul

Ui 1 mMAn1sAneil 1 UUNUILAN (VU.UTTE8-YLUJUAN - v ANwAedaLeq)
01204111  ARUNIMBSUALNITIUIWNTY 3(2-3-6)
01417167  AAAFNAATIAINTTY | 3(3-0-6)
01420111  Fandwly | 3(3-0-6)
01420113  UfURNsWENE | 1(0-3-2)
01999021 mulneiiiensdeans 3(3-0-6)
01999111  FNANSUAIHUAY 2(2-0-4)
01355xxx  NWIBINGY 3(3-0-6)
01175xxx  AANITTUNAFAN® 1(0-2-1
394 19(- -
U 1 man1sAneil 2 WIUNUILAN (YU.UTTRE-BU.UJUAN - v ANwidefaLeq)
01208111 NALULUUIAINTTY 3(2-3-6)
01403114  UfoAnsndnyadinly 1(0-3-2)
01403117 nényawAdinly 3(3-0-6)
01417168  AflaAARSIAINTTY I 3(3-0-6)
01420112 Wandvld I 3(3-0-6)
01420114  UFURNsHANGTLY I 1(0-3-2)
01355xxx  NWBINQY 3(3-0-6 )
Andnwhly nquanszegfilan 3(--)

EREY 20(--)
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Uil 2 nMAn1sEnei 1 FUIUNUILAN (VU.UT5818-9. U URN5-vaL.ANnw1A862Leq)
01205211 MMTAATIERIATINAN | 3(3-0-6)
01205215  ms@sulusunsumeniamesdmsuimnsluin 3(3-0-6)
01205241 N1500NLUUNATAALALATING 3(3-0-6)
01208221 NAANENTIAINTI | 3(3-0-6)
01417267  AfnAEATIAINTIY I 3(3-0-6)
01355xxx  NIW1INgE 3(3-0-6)

AAnwvily nduasznwfunsdeans 1(--)

(Au1aNaUNA/ABURBADS)

374 19( - -

Ul 2 Man1sAneil 2 UIUNUILAN (VU.UTTE8-90.UJURN5-vaLAnerfaeaaed)
01205213  UfuRnsImnssuluiuazdianvsednd 1(0-3-2)
01205214  UfTAmaedesdnsnaluiiuaz iRl 1(0-3-2)
01205216 TATR TG EAEATA 3(3-0-6)
01205217 AALMazALNLWWEN LN 3(3-0-6)
01205218 wiasdleTauaznisTanaluih 3(3-0-6)
01205242  299suazsyUUBLaNMSElng | 3(3-0-6)
01205251 nsulasiunasunaluii | 3(3-0-6)

naenmaimnssulai 3(- -

374 20(--)
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Uil 3 mansAneil 1 UUNULAN (VU.UTTE8-YLUJUAN5- v ANw1A8daLeq)
01205311  lulaslusiwaiwes 3(3-0-6)
01205312  S¥UUMIUANLTHY 3(3-0-6)
01213211  Jagmansdmsuiming 3(3-0-6)
v ndenmadaingsuluih 6(--)
v ndenuuinismadeanssulni 1(--)
W NRRNES 3(--
59U 19(--)

U 3 man1sAnedl 2 UIUNUILAN (YU.UTTR8-BU.UJURAN - v ANwidedaLeq)
AWNFRNNIIAINTTY 15(--)
FwndenufUiRn1smadengsului 1(--)

WNRBNES 3(--

etk 1;
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Ui 4 aanisinen 1 MUUNUIBAA (V3. UTT818-9U.UHURN -9 AnwraefaLeq)
01205490 anfiafinw
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LY
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Uil 4 man1sAneil 2 UUNULAN (VU.UTTE8-YLUJUAN - v ANw1A8daLeq)
(
(
(
(

v ndenmadangsului
Ffnwill nquanszguvseaans

o)
30--)

Jndnwhly nguansymansuraiuszneuns 3(--)

Andnwll nauansewailedlveuay 3(--)

wawledlan

Jndnuhly nguanszediiiay 2(--

374 20(--)
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ANB5UYII8IU

01205211  N15AATIZHNATINAN | 3(3-0-6)

(Electric Circuit Analysis I)

DRI LLmﬁmﬁugmLLawma 9IAUIENBUIIIT 1IIANUAUNY Unasinllnlaidase noud
WATUALNITIATIEY N1TAATIEALAUARALLUY NG990 NUNTIN 9IAUTENDUALAUNSIIUY 2995
Suruniluazsuduaes doyeyrnugUlend urunmliges mslenendyaalnihnsswaaduluaniugn
WITNMAINTUAATU 2WITAUN

Definitions. Basic concepts and units. Circuit elements. Resistive circuits. Dependent
sources. Circuit theorem and analysis. Node and mesh analysis. Network theorem. Graph theory.
Energy storage elements. First order and second order circuits. Sinusoidal signal. Phasor diagram.

Alternating current steady-state analysis. AC power circuits. Three-phase circuits.

01205212  M15ATIZHATIARA Il 3(3-0-6)

(Electric Circuit Analysis II)

Audlstounaznsiwssilussuiuied faddu 2995918 N1sReUALDLTIALA NaNIS
LLUaﬂm‘Ua1621LLa8maﬂizqﬂﬁﬂffﬂum5‘3meﬁwfﬂi LSl UUGLAZNITALNA 993 N"\]i@jﬂ?“u nilouUad 2993
YA N8N

Complex frequency and s-plane analysis. Network function. Frequency response.
Laplace transformation and its application to circuit analysis. Resonance and scaling circuits.

Coupled circuits. Transformer. Two-port networks.

01205213 UjuRnmsAaanssalvduasdiannsaiing 1(0-3-2)

(Electronics and Electrical Engineering Laboratory)

UftRmsieafiunguedevia ngueaaesvensl 2sasanya Ml nsnovaussding ns
ADUAUDIANIULAIFT 2995N509 LAlon 19951589nTZ0E 29955 ¥ T9AUlNA M5 uTawmes 29959878
NIUTALN T 2990 ULeNY

Laboratory experiments about Ohms’ law. Kirchhoff’s law. Equivalent circuit.
Electrical power. Transient response. Steady state response. Filter. Diode. Rectifier. Voltage

regulator. Transistor. Transistor amplifier. Op-amp circuit.
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01205214  UjdAnsiAsesdnsnalniiuazauufianicludia 1(0-3-2)
(Electrical Machines Laboratory and Electrical Practices)
UjtRnsReatuedesiudaliii sewes vifoutas 1995 3 ila nsRaganslii nssioas

Au Anuvaondenielii
Laboratory on electric generators. Motors. Transformers. 3-phase circuits. Electrical

installation. Grounding. Electrical safety.

01205215 nsesulusunsunsunnasamiuIaIngluii 3(3-0-6)

(Computer Programming for Electrical Engineers)

LUIAANITALIN URAuiusIEndneasanlsiazsonauwds f99u nsimunluswnsuiag
Tassade nmemuauansay faiduuoddiu §a7 Snussuararsdnuse nisUssananauiiudoya nsides
Viudou uamAsy 31en715le tassadieguduld n1sAum nsisesddiu nsleseianududeu n1sussend
nafsulusunsureniiwesd msuuilgmmaimnssu i

Computing concepts. Hardware and software interactions. Flow charts. Structured
program development. Flows control. Functions. Arrays. Pointers. Characters and strings. File
processing. Stacks. Queues. Linked lists. Tree structures. Searching. Sorting. Complexity analysis.

Applications of computer programming for solving electrical engineering problems.

01205216  HYUIMKATITZUY 3(3-0-6)
(Signals and Systems)
dynranarsiieuazlidolsazmallnnsinssinisulas ssuudsdunas liwusnny
& 1 a 1 a s a a v U 1
a1 Wenduaiglouw aynsuyises nMswlasyises nMswlasardaaiasd nouin1sdndied e naRaeves
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Continuous-time and discrete-time signals and transform analysis techniques. Linear
and time-invariant systems. Transfer functions. Fourier series. Fourier transform. Laplace and Z
transform. Sampling theorem. Solution of differential and difference equations using transforms.

Applications of signals and systems. MATLAB for Signals and Systems.
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01205217  AAukAzauINWimEN N 3(3-0-6)

(Electromagnetic Fields and Waves)

nseszinnees aunliihain dnduazndsnu daluagledidnn3naiug nssuanis
WIKATNITUT APUAIUNIY HaRasvaaunIsarUatuasthes auuwundlnaunfin Taquaiman Ay
Wit nszwan1snseda aunuuiudnliihfusaunan auniswandioa

Vector analysis. Electrostatic fields. Potential and energy. Conductors and dielectric.
Capacitance. Convection and conduction currents. Resistance. Solution of Laplace’s and Poisson’s
equations. Magneto static fields. Magnetic materials. Inductance. Displacement current. Time-

varying electromagnetic fields. Maxwell’s equations.

01205218 a3esiladauaznissannsluiin 3(3-0-6)
(Electrical Measurements and Instruments)

JefideaSeuniioy : 01205211
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AL Ms¥arAEARIU Faa1 Syaasuniu fulsduana nsuduiiey

Units and standards of electrical measurements. Instrument classifications and
characteristics. Measurement analysis. Measurement of DC and AC current and voltage using analog
and digital instruments. Power, power factor and energy measurements. Measurements of

resistance, inductance, and capacitance. Frequency and period/time-interval measurements.

Noises. Transducers. Calibration.

01205219  anuutazduuszgnddmsudaansinii 3(3-0-6)
(Applied Probability for Electrical Engineering)
Sunfidesdeusnnou : 01417168
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Axioms of probability. Conditional probability. Independent events. Independent
trials. Discrete random variables. Continuous random variables. Expectation. Functions of a random
variable. Conditional distribution. Conditional expectation. Pairs of random variables and their joint
distribution. Function of two random variables. Independent random variables. Random vectors.

Moment generating functions. Sum of independent random variables. The Central Limit Theorem.

01205231  3dAnssulnsauuIAu 3(3-0-6)
(Telecommunication Engineering)

29AUTENOUTBITTULADANS LATev18INTAN dMmanssuuSununsld dyniatourasnuay

v
LY o w LY v €

Advia MInadyaanuusianad nsdaiy 8ns1deya dnanslunisdau nsdeasindeuil nMsdeans
TR SHRORCY: HEGEURRNER maﬁamﬁauﬂa

Elements of communications system. Telephone network. Traffic engineering. Analog
and digital signal. Pulse code modulation. Transmission. Data rate. Transmission media. Mobile

communications. Satellite communications. Optical communications. Data communications.

01205241 N1999NLUUINIIAINALALATING 3(3-0-6)

(Digital Circuits and Logic Design)

FPUUTIIULAL A UTeadeyaaunssne 193sdued Nuadlaluuyau viann1siagnisidanu
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Number systems and codes. Logic gate. CMOS circuit. Boolean algebra. Combinational
logic design principles and practices. Latch and flip-flop. Sequential logic design principles and

practices. Computer-aided design (CAD) for digital circuit design.

01205242 1935wazszuudidannsaiing | 3(3-0-6)

(Electronic Circuits and Systems |)
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Semiconductor devices. Current-voltage and frequency characteristics of electronic
devices. Analysis and design of basic electronic circuits including diodes and power supply circuit.
Bipolar junction transistors (BJT) and field-effect transistors including MOS, CMOS, and BiCMOS.
Transistor bias circuits and transistor small signal analysis. Basic amplifiers. Operational amplifiers

and its applications in linear and nonlinear circuits. Multistage transistor amplifiers.

01205251  msuuasiunassunalni | 3(3-0-6)
(Electromechanical Energy Conversion |)
JurfideaFeunaniou : 01205211
1995uaimdn ranmsuwlasdundsaunaluin ndsunasndsusinluiaswiudn vdnnns
p3esdnnyy 1nFesdnsnsruanss BmaFuiunewmeinszuanss BnsemuauauemeinszLanse
Magnetic circuits. Principles of electromechanical energy conversion. Energy and co-
energy in magnetic circuits. Principles of rotating machines. DC machines. Starting method of DC

motors. Speed control methods of DC motors.

01205311 lulaslwsiwaivas 3(3-0-6)

(Microprocessor)

JuiidesSeuanneu : 01205241

univedlulasinsiwaiwes lassaswveddulasinswaiwes nswWeulusunsulsznau wada
duseUszan mihoanud dudeuszautiidnthosn msUszendld llasnsiwaweslusyuuiedesile
nsuszgnaldlulasinsgawesiussuudnluds

Introduction  to  microprocessors.  Structure of  microprocessors.  Assembly
programming. Interface techniques. Memories. Input-output interfaces. Applications of
microprocessors in instrumentation systems. Applications of microprocessors in automation

systems.
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01205312  F2UUAIUANLTILAY 3(3-0-6)

(Linear Control Systems)

JuiidasSeuanneu : 01205211
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Mathematical models of system. Transfer function and state-space representations.
System models on time domain and frequency domain. Block diagram and signal flow graphs.
Dynamic models and dynamic responses of systems. First and second order systems. Open-loop
and closed-loop control. Feedback control and sensitivity. Steady-state error. Types of feedback
control. Concepts and conditions of system stability. Methods of stability test. Root locus. Time
domain analysis and design of control systems. Bode plots. Nyquist plots. Frequency domain

analysis and design of control systems.

01205313 AfiaAEAsIAINITULWAN 3(3-0-6)
(Electrical Engineering Mathematics)
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Matrices and systems of linear equations. Vector spaces. Orthogonality.
Orthogonalization. Inner product spaces. Linear transformation. Eigenvalues and eigenvectors.

Diagonalization. Applications to optimization problems in electrical engineering. Numerical analysis.

Numerical methods for linear algebra. Applications of numerical methods in electrical engineering.
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01205321  wdnn1saeE1s 3(3-0-6)
(Principles of Communications)
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Communication models, wire/cable and wireless/radio. Introduction to signal and
system. Spectrum of signal and applications of Fourier series and transform. Analog modulation,
AM, DSB, SSB, FM, NB/WBFM, PM. Noises in analog communication. Binary baseband modulation.
Nyquist’s sampling theory and quantization. Pulse analog modulation. Pulse Code Modulation
(PCM). Delta Modulation (DM). Multiplexing techniques. Introduction to transmission lines, radio

wave propagation, microwave components and communication, satellite communications, optical

communication.

01205322  Aeanssululasian 3(3-0-6)

(Microwave Engineering)
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Review of Maxwell’ s equations. Plane waves. Microwave transmission lines and
waveguides. Microwave network analysis. Impedance and equivalent voltage and current. The s-
matrix. Signal flow graphs. Impedance matching and tuning. Microwave resonators. Power dividers
and directional couplers. Microwave filters. Point-to-point microwave link. Radar system. Microwave

propagation. Basic of microwave measurement. Applications.
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01205323  MsUsENIRAYYIUAING 3(3-0-6)

v

(Digital Signal Processing)
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Introduction to digital signal processing (DSP). Continuous-time and discrete-time
signals. Discrete-time systems. Discrete-time Fourier transform (DTFT) and discrete Fourier
transform (DFT). Z-transform. Sampling theory and sampling rate conversion. Multi-rate systems
and filter banks. Discrete wavelet transform (DWT). Spectral analysis of linear-time Invariance (LTI)
system. Finite impulse response (FIR) filter design and infinite impulse response (IIR) filter design.

Probabilistic methods in DSP. Introduction to current DSP applications.

01205324 nsA@ENSWUURINE 3(3-0-6)
(Digital Communications)
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Review of probability and random process. Signal space. Minimum Nyquist bandwidth.
Signal detections. AWGN. Digital modulation techniques. Sigma-delta. Performance analysis.

Synchronization. Equalization. Introduction of information theory. Source coding. Channel coding.

Multichannel and multicarrier systems. Spread spectrum techniques. Multipath fading channels.
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01205325  AFevedeansuazaads 3(3-0-6)

(Communication Network and Transmission Lines)
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Wire and wireless communication. Wire communication network. Y, Z, F, G, H matrix.
Relation. Connection and basic circuits. Network transformation. Transmission quantities. Signal
transmission circuit techniques. Wave filters. Attenuator. Impedance matching. Transmission line
theory. Equation. Solution for low, medium, high frequencies. Primary and secondary constant.
Incident and reflected waves. Standing wave ratio. Line characteristics for open, short, terminated
load. Lossless and lossy lines. Reflections in time domain. Bounce diagrams. Near-end and far-end

crosstalk. Differential signaling. Composite line, types of cable, unshielded twisted pair, coaxial

cable and current cable standards.

01205326 ms?ilaa'ls%'agauamﬂ%mha | 3(3-0-6)

(Data Communications and Networks I)
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Introduction to data communications and networks. Layered network architectures.
Point-to-point protocols and links. Delay models in data networks. Medium-access control

protocols. Routing in data networks. Flow control. Network security. Cloud network. Architecture

and system.
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01205327 nnsAedNsIAROUn 3(3-0-6)
(Mobile Communications)

JefigaeFounniou : 01205321
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Wireless communication system. Theory and principle of mobile communication
system. Characteristic and impact of radio propagation. Modulation techniques. Speech coding.
Diversity channel coding. Multiplexing technique. Interconnection components for mobile
communication system. Standards of current mobile communication, 3G, 4G, 5G and beyond.

Cellular systems. Multiple access and interference management. Capacity of wireless channels.

Multiuser capacity. MIMO system.

01205328 nsdeasiduleiuas 3(3-0-6)

(Optical Fiber Communications)
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Cylindrical dielectric waveguides and propagating conditions. Structure and types of
optical fiber. Optical fiber parameters. Optical fiber production. Optical cable types. Optical
transmitters. Optical receivers. Signal degradations, attenuation and dispersion in fiber link. Optical
repeaters and amplifiers. Link budget calculation. Multiplexing in optical link system. Introduction

to FTTx.
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01205329  FAINITIUAIYDINA 3(3-0-6)

(Antenna Engineering)
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Basic definitions and theory. Isotropic point source. Power and field patterns.
Directivity and gain. Efficiency. Polarization. Input impedance and bandwidth. Friis transmission
equation. Radiation from current elements. Ground effects. Radiation properties of wire antenna.
Array antenna. Yagi-Uda antenna and log-periodic antenna. Aperture antenna. Microstrip antenna.

Modern antenna for current applications. Antenna characteristics measurement.

01205331  N1599NKUUKATNITIWANANITUsEUIRd YIUARYA 3(3-0-6)

(Digital Signal Processing Design and Implementation)

JuniidieaSounniou : 01205323
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Digital signal processing system and development tools. Real-time digital signal
processing implementation. Practical filter design. Finite word length effects. Fast Fourier transform.
Discrete cosine transform. Implementation of digital signal processing algorithms. Introduction to

adaptive filters. Digital signal processing applications.

01205341  739suazszuUB@nnsadng I 3(3-0-6)

(Electronic Circuits and Systems II)
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Frequency responses of BJT, JFET and multistage amplifiers. Miller effect. Current
mirror and current source circuits. BiFET, BIMOS and BiCMOS differential amplifiers. Op amp
characteristics. Op amp active filters. Negative feedback system analysis. Tuned-oscillator circuits.

Power electronic devices.

01205342 dannsefindanuzvauds 3(3-0-6)

(Solid-State Electronics)

JufidasiFeunnnou : 01205242
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Introduction to semiconductor devices. Energy band structure of crystals. Introduction
to quantum theory of semiconductors in equilibrium. Transport of carriers in semiconductors.

Introduction to semiconductor junctions. Bipolar junction transistor. Unipolar field-effect transistor.

01205343  §3UUNITIIUVUIALAYUIN 3(3-0-6)

(VLS| Systems)

JuniidesSeunnnou : 01205242
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MIMAaNTIIUEYeTTuedlimnzauian ngufvosenidieuasmaluladfiieades nsaiianeas
fununesTmvalnglaslifieviuea mInaasuLazmIAIINTANTIgR

Theories and models of MOS transistor. CMOS gate construction. Integrated circuit
technology and fabrication process. Techniques and rules for IC design. Performance estimation

using CAD and simulation tools. Optimizing the performance of CMOS circuits. Theories of FPGA
and related technologies. Prototyping VLSI circuits using VHDL. Testing and optimizing.
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01205344  Bidnnsetindansnnssu 3(3-0-6)
(Industrial Electronics)
JeigaeFounniou : 01205242
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Electronic circuits for automatic manufacturing. Data acquisition circuits. Power
semiconductor devices. Input and output devices for industrial control. Basic principles of power
electronic circuits. Controlled rectifiers. DC-to-DC converters. Inverters and solid-state relay.
Controller circuits for DC motors. AC motors and special-purpose motors. Industrial robots and

data communication between intelligent machines.

01205345 n1seanLUULsATTINNBUzARnTumaluladTued 3(3-0-6)

(Design of Analog CMOS Integrated Circuits)

JufidsiFeunnnou : 01205242
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Basic knowledge in analog circuit design. Physics of MOS transistors. Single-
stage/multistage amplifiers. Current mirrors. Differential amplifiers. Feedback in analog circuits.
Physics of noise. Low-noise design techniques. Operational amplifiers. Stability and frequency

compensation. Computer-aided design (CAD).

01205346  N1999NLUUTTUUHNAD 3(3-0-6)

(Embedded System Design)

LUNARYDIENTALISHIAT WUIARUDITENALITENRY wannN1TeeNLUUTEUUENS “annIsWaIuN
LaznAaaUIEUUHeRD nannswarn1sUsEendssuuUURNSWULLIANASIEMSUSEUURAEN

Embedded hardware concept. Embedded software concept. Principle of embedded
system design. Principle of embedded system development and testing. Principle and application

of real-time operating system for embedded system.
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01205347  wilumaluladuazunludidnvseindiesdu 3(3-0-6)

(Introduction to Nanotechnology and Nanoelectronics)
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Introduction to nanotechnology. Nanoscale fabrication. Nanoscale characterisations.
0D quantum structure, 1D quantum structure, and 2D quantum structure. Single electron devices.

Carbon nanotubes. Graphene electronics. DNA chips. Quantum dot. MEMS/NEMS. Spintronics.

01205348  JEANI9IAINTININAN 3(3-0-6)
(Electrical Engineering Materials)
Tssas1avesian audfvnialniivesian autfnisimanvesddn audfiniuawoiag

Fihlai umirgunsalansfeinh anmihennds ladidnninvesuds veananazuia msuszyndlitan
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Structure of materials. Electrical properties of materials. Magnetic properties of
materials. Optical properties of materials. Electrical conductors. Introduction to semiconductor
devices. Superconductivity. Solid, liquid and gas dielectrics. Applications of materials in electrical

power devices.

01205351  nswuasiuwasarunalnii Il 3(3-0-6)

(Electromechanical Energy Conversion I)

JufideeSeusnniou : 01205251
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Single phase and three phase transformers. AC machine structure. Synchronous
machines. Single phase and three phase induction machines. Steady state performance and
analysis of induction machines and synchronous machines. AC single phase motor structure and

performance. Protection of machines.
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01205352  N159A512952UULWANNIAY | 3(3-0-6)
(Electric Power System Analysis |)
JefidoaSeunnnou : 01205211
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Electrical power system structure. AC power circuits. Per unit system. Generator
characteristics and models. Power transformer characteristics and models. Transmission line

parameters and models. Cable parameters and models. Fundamental of load flow. Fundamental

of fault calculation.

01205353  n1stasiuszuuluiinigg 3(3-0-6)

(Power System Protection)
nanyakuIvuRnisdesiu vilouvasiagsulasdyainnsiain gunsailesiulagseuy
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Fundamental of protection practices. Instrument transformer and transducers.
Protection devices and protection systems. Overcurrent and earth fault protection. Differential
protection. Transmission line protection by distance relaying. Transmission line protection by pilot

relaying. Motor protection. Transformer protection. Generator protection. Bus zone protection.

Introduction to digital protection devices.

01205354  n1seanuuuszuUlniluenans 3(3-0-6)

(Electrical System Design in Buildings)
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Basic design concepts. Power distribution schemes. Codes and standards for electrical
installation. Electrical wires and cables. Raceway. Electrical equipment and apparatus. Electrical
drawing. Load calculation and estimation. Wiring design. Short-circuit calculation. Grounding system
for electrical installation. Coordination of protective devices. Lighting and appliances circuit design.
Motor circuit design. Load, feeder and main schedule. Power factor improvement and capacitor

bank circuit design. Emergency power systems.

01205355  Tssdnsiniinngs 3(3-0-6)

(Electric Power Plants)

JurdideeSeusnnau : 01205251

Gl ddnan Tsednsidsiwa Tsednsidslodh Tsednsmdafatuuia Isadnsmdmnudou
1 Tssdnsmdai sednsideinndes uwdstudandmunuidou visaodlvilidos gunsalluanii
TWilhgey n1snsiunusvesaaiilninges n1svinsunuusnludfvesaarilnirges n1sUesiuiimg
dwsvanillniges ssuunsreashiu

Load curve. Diesel power plant. Steam power plant. Gas turbine power plant.
Combined cycle power plant. Hydro power plant. Nuclear power plant. Renewable energy
resources. Type of substation. Substation equipment. Substation layout. Substation automation.

Lightning protection for substation. Grounding systems.

01205356  3ANTIulWAILIge 3(3-0-6)
(High-Voltage Engineering)
nsidianaznislduseleovdlniusegs wadansialiiusegs avulniuazmaianis
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Generation and uses of high-voltage. High-voltage measurement techniques. Electric
filed and insulation techniques. Breakdown of gas, liquid and solid dielectrics. Test of high-voltage

material and equipment. Lightning protection. Insulation coordination.
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01205357  n1sduLARoudaelnih 3(3-0-6)

(Electric Drives)

JwridesiFeunnnau : 01205351
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Applications of electric drives in industrial automation. Electric drive components.
Load characteristics. Four quadrant operating regions of electric drives. Accelerating and braking
methods of motors. Power transmission and sizing calculation. Torque-speed characteristics of
electric motors. Power electronic devices for drive applications. DC motor drives. AC motor drives.

Servo drives systems.

01205358  WaIUNYULILY 3(3-0-6)

(Renewable Energy)
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Introduction to energy systems and renewable energy resources. Potential of
renewable resources in Thailand. Difference of conventional and renewable energy technologies.
Renewable technologies such as solar, wind, biomass, geothermal, biogas, municipal solid waste,
wave energy, fuel cell. Energy storages. Laws, regulations, and policies of renewable energy.

Economics aspects.

01205359  BLanNIaundnIas 3(3-0-6)

(Power Electronics)

FyNfaaseuNInay : 01205242
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Characteristics of power electronics devices. Principles of power converters. AC to DC

converter. DC to DC converter. AC to AC converter. DC to AC converter.

01205371  siafuinszutunisuaziudsdyeyo 3(3-0-6)

v

(Process Sensors and Transducers)
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Introduction to measurement and control devices. Analog and digital transducers.
Distance, velocity and acceleration sensors. Pressure measurement techniques. Differential
pressure transmitter. Fluid flow measurement includes primary meters, secondary meters and
special method. Measurement of temperature includes nonelectric methods, electric method and
radiation method. Types of liquid level measurement, direct liquid level measurement, indirect
liquid level measurement includes hydrostatic pressure methods, electrical methods and special

methods. pH Sensor. Conventional controller.

01205372  S2UUAIUANAING 3(3-0-6)

(Digital Control Systems)

FwfifeaSeuandoy : 01205312
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Linear discrete systems and the Z-transform. Discrete simulation of continuous

systems. Sampled data systems. Digital controller design using transform methods. Digital

controller design using state space methods.

01205373  szUUAIUANESAQ 3(3-0-6)
(Embedded Control Systems)
JuriidesFeunndou : 01205311
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Introduction to embedded control systems. Programming language. Real-time
operating systems. Interfaces between sensors, actuators, and embedded controllers. Applied

control theory. Algorithms and implementations in embedded control system:s.

01205374  N1ANILUUDALULALALNITAIUANLTIRATINNTIN 3(3-0-6)

(Industrial Automation and Control)
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Logical sensors and actuators. Relay and relay circuits. Timer and counter in relay
circuits. Programmable logic controllers. Basic programmable logic controller instructions. Timer
and counter programmable logic controller instructions. Control programmable logic controller
instructions. Design techniques and programmable logic controller programming for industrial

automation controls. Analog sensors and actuators. Introduction of Analog controls, programmable

logic controller networks, human-machine interfaces.

01205381  UjuAnnsan1dnenssunazgunsnldeans 1(0-3-2)
(Communication Architecture and Devices Laboratory)
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Laboratory on analog and digital communication architecture. Source coding.

Modulation techniques. Channel coding. Microwave devices. Antennas and parameter

measurement.

01205382  UjtiRnnsszuunazinIatnedoas 1(0-3-2)
(Communication Systems and Networks Laboratory)
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Laboratory on communication systems and networks. Broadcasting systems. Multiple

access techniques. Network components. Virtual local area network. Internetworking of virtual area

network.
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01205383  UfjuRnsUsTuadyIunIia 1(0-3-2)
(Digital Signal Processing Laboratory)
JufidsiFeunnnou : 01205323
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Introduction to digital signal processing starter kit (DSK). Code composer tools
learning. Digital signal processing starter kit testing. Analog to digital and digital to analog signals
conversion control. Finite impulse response (FIR) filter design. Infinite impulse response (IIR) filter

design. Implementation of fast Fourier transform (FFT).

01205384  UfUANIsN1suUaIRuNAIsunaliiia 1(0-3-2)
(Electromechanical Energy Conversion Laboratory)
JuriidaaFeuunniou : 01205251 Wsenauriy
UjtRnsiRefuFesiGeuluinnsuasiundsunaliin | uaziFesdus Mfgrtes
Laboratory experiments on topics in Electromechanical Energy Conversion | and other

related topics.

01205386  UfjURn1sBiannsedind 1(0-3-2)
(Electronics Engineering Laboratory)

SfigaeTouniniou : 01205241 uaz 01205242
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Applied transistor circuit. Applied op-amp circuit. Power electronics circuit.
Combinational and sequential logic circuit implementation by programmable logic device. CAD for

printed circuit board. CAD for analog and digital circuit.

01205387  UfuAmslulasiwswaas 1(0-3-2)
(Microprocessor Laboratory)
JuiidesiFeunnnau : 01205311 iawiouiy
UjtRnsiReaiuFesiizoulinbilesinsvages

Laboratory experiments on topics covered in Microprocessor.
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01205388  UfiiAnsn1sAuANLaziATasiadn 1(0-3-2)
(Control and Measurement Laboratory)
FuniideaFeunnnou : 01205312 uiawiaufiu
UftRmsdmiviviaiesdleTauaymsiamaluiiwaginssuuauaudadu

Laboratory for Electrical Measurements and Instruments, and Linear Control Systems.

01205389  UfUAN1I3N13591952UUENTULIRLAZNITAIUANLTIQAEINNTTH 1(0-3-2)
(Industrial Automation and Control Laboratory)
Juniidieaeunniou : 01205374 viandeufiu
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Laboratory for Industrial Automation and Control.

01205399  M3EINY 1
(Internship)
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Internship for Electrical Engineering in private enterprises, government agencies,
government enterprises or academic places at least 240 hours and at least 30 workdays in order to

get experiences from the assignment.

01205411  N1SATIEMTIGBUNIIANTIHIWH 3(3-0-6)

(Complex Analysis in Electrical Engineering)

JuniidieaSounniau : 01205216
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Complex number and complex functions. Cauchy-Riemann equation. Analytic

functions. Harmonic function. Cauchy integral theorem. Taylor and Laurent series. Residue

theorem. Complex integration. Conformal mapping. Applications in electrical engineering.
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01205421  m1spasuaUANENI 3(3-0-6)

(Broadband Communications)

FurdideeSeunnnou : 01205326
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Principles of broadband communication networks for switching telephone system.
VolIP telephone. WAN infrastructure. Principles of ATM, VPN, FDDI, DSL and current techniques.
Principles of internet, intranet, SDH, traffic engineering and QoS. FITH, WLANS, PON DWDM network.
Theory of power line communications (PLC) for narrowband. Broadband communications.

Standards of PLC-based networking.

01205431 msﬁamiﬁ'agauamﬂ?aﬂhﬂ | 3(3-0-6)

(Data Communications and Networks II)

JurfideaFeunaniou : 01205326
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Protocols and architectures of data networks. Broadband networks. Client-server
computing. Naming and addressing. Media access protocols. Routing and transport protocols. Flow

and congestion control and other application-specific protocols. Network security. Multicasting.

Network planning and design. Traffic management.

01205432  N158BNLUUNITAIUDINGUUULWATH 3(3-0-6)

(Passive Radio Frequency Circuit Design)
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Lumped elements at radio frequency. Transmission line theory. Impedance and
admittance charts. N-port network parameters. Sonnet electromagnetic simulation software.
Passive devices, couplers, filters. Input and output matching networks for amplifier. Measurements

of S-parameters and transmission-line parameters

01205433  msudsaUszand 3(3-0-6)

(Applied Coding)
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Fundamentals of information theory. Data compression and source coding. Channel

capacity. Run-length-limited codes. Linear block error correcting codes. Cyclic codes. Convolutional

codes. Trellis-coded modulation. Cryptography. Shannon’s coding theorem:s.

01205434  szUUINSANYIRING 3(3-0-6)
(Digital Telephone Systems)
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Public switched telephone network. Voice digitization algorithms. Digital transmission
and multiplexing. Digital switching system. Digital signaling system. IP telephony system. Mobile

telephony system.

01205435 n1sdea1sATIfiey 3(3-0-6)

(Satellite Communications)
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Theory and practice of satellite communications. Orbital aspects. Modulation and
multiplexing. Coding. Multiple access techniques. Satellite link design. Propagation effects. Earth

terminals and very small aperture terminal networks.
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01205436  s¥UUIATETIELATOUT 3(3-0-6)

(Mobile Network Systems)

JufideiFeunnnou : 01205327

mnlthagtuveasietneindouil Sumesiiniadeud wadesdmiuinTotieindeud Ay
Sflodmiuedorisindoud waiedoudl waluladingosdarud wnfnanasuiiuiivn andaonssy
MsunsdyamauANinte Ussiiuanuvaensdelunisdeansliane

Current trends in mobile networks. Mobile Internet. Small cells for mobile networks.
Cooperation for wireless networks. Mobile clouds. Cognitive radio technology. White space

spectrum concepts. Broadcast-broadband architecture. Security issues in wireless communications.

01205437 msaanmewsmw'ﬁ%wthuLtsnﬁw 3(3-0-6)

(Active Radio Frequency Circuit Design)

N1TIATIEVENEES UHUYHYDENN 935U 8L U109NTA1EN 4 drulsznaumuiinguuy
uEnfirluarnnsdnass 2995v818ALAINY ooaTalawned danaw Fijulazdinuding nseenuuuld
AoufialnestIBYRIITATIAINg ATiAn TR

Transmission line analysis. Smith charts. N-port networks. Active radiofrequency
components and modeling. Radio frequency amplifiers. Oscillators. Mixers. Radio frequency
receivers and transmitters. Computer-aided design of radio frequency circuits. Measurement

techniques.

01205438 m'sai"]amszuu?iam's 3(3-0-6)

(Simulation of Communication Systems)

571 8UATNITIADIUAZUUUTIADY NITUNUFYIULAZIZUU N1TINA8ITYUU NITES NI
dulaznITUIUNTEY MITaesuuNeuRaila wuudaesweszuLdeas uuuiaswwesosdnyaial N3
Uszllluanssousn1591asd

Simulation and modeling methodology. Representation of signals and systems.
Simulation of systems. Generation of random numbers and random processes. Monte Carlo
simulation. Modeling of communication systems. Channel models. Performance evaluation of

simulation.
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01205439 msdeudeseninaniotie 3(3-0-6)

(Internetworking)

nsdrTaiaisn ssruszneunisnenmveudnidsn luwalussuuaiedne lunasneds
loweale dU adnd 151985 N1TTUNKAN YDULIAVBINITVUAY VBULUATBINITUNINTEANE YalUslanea
fidfiuazlof lofinesdud lefinostunn duidnnin sudedlefions Aveadduiinundn nsdnassioglu
sruuateTie duilinunsniivlsiususiuys nsdwinfnsenindeadiulead nsiendunesiin &
Frapuinidsn nmsusuuiainisn anulaensevemesa Tuau nsfunduniseninduay Wslnaeadi
THuvasiiog Wslnasailldfunndunis Teweafion amnudasadsluszuuinieds lefiwa I8y 35013
LLﬁlmﬂaquasmﬁ%’jumau

Exploring the network. Physical components of a network. Network Model. OSI
reference model. Hub. Switch. Router. LAN segmentation. Collision domain. Broadcast domain.
TCP/IP protocol suit. IPv4 . IPv6 . Subnet masks. CIDR notation. Default subnet mask. Network
addressing scheme. Variable-length subnet mask. Host-to-host packet delivery. Internet
connectivity. Network simulator. Network configuration. Port security. VLAN. Inter VLAN routing.
Address resolution protocol. Routing protocol. OSPF. Network security. [IPSec. VPN.

Troubleshooting.

01205441 M59@ALUUNATUIUNAY 3(3-0-6)

(Feedback Circuit Design)

JufideaFeunnniay : 01205242

Usglotivesnisteunduluisasdidnnseiindg n1531a09Lasn15n0UALBIVRITEUUIT ULEY
@desnmuesszuudaundu wedlanadusn nasmaadesamvedluads wadalawuaud n1svae
auilursastioundu fladduesune 299ssnwseiunssiunsriuuudadu 1s9anmaasngy 2asuUassedy
LSIAUPIALUUEINT 1AT00aTALALADS miﬂizqmﬁ%’ugwamwiaaﬂuamﬂ

Benefits of feedback in electronic circuits. Modeling and responses of linear systems.
Stability of feedback systems. Root locus technique. Nyquist stability criterion. Frequency domain
technique. Compensation of feedback circuits. Describing function. Linear regulator circuit. Phase

lock loop circuit. Switching DC-DC converter. Oscillators. Advanced applications of op-amp circuits.
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01205442  Fadnssulneaiin 3(3-0-6)

(Photonic Engineering)

Virumansiienan auuudwaninih nsasvieuasnsinu aumansidusuadn nswr
Yiuarn13ngim natlsiedu msunsnaeauaznisenius medsauu FaumandySosselansi
walulagmsaiatuuulneein n1sussynd

Wave optics. Electromagnetic field. Reflection and refraction. Geometrical optics.
Radiation and detection. Polarization. Interference andcoherence. Diffraction. Fourier optics.

Holography. Photonic switchingtechnology. Applications.

01205443  waluladnannssunislulasdiannsedng 3(3-0-6)

(Microelectronics Fabrication Technology)

FurdideeSeusnnou : 01205242

waluladndnnssumslulasdiannsednd nsiivlnvendn esdzon NaIsRUNAL N15AA
ponTntu n1suns Msvgnilelessu nsanasauilauuns nsusngunsaiuataduiialany nsussqie
welulafduea walulafgunsnidestadaneu weluladlulasuady

Microelectronics fabrication technology. Crystal growth. Clean rooms. Lithography.
Etching. Oxidation. Diffusion. lon implantation.  Thin film deposition. Device isolation and metal

contacts. Packaging. CMOS technology. Si bipolar device technology. Micromachined technology.

01205444  QUATAINNALEN 3(3-0-6)

(Optical Devices)

was NAndanuzvonds ﬂﬂiﬂgﬁﬁmmﬂm%aaLLmq‘UﬂizﬁLLamma NANN1TYINUVOUALYDS
siiavesialwef walauaznisUszgndvaaaees Wlafmnined viethaduuuuidulowas gunsailunis
deansmauas

Light. Solid state physics. Modulation of light. Display devices. Principle of laser
operation. Types of laser. Technique and application of laser. Photo detectors. Optical fiber

waveguides. Devices in optical communication.

01205445  faFufansnedaiia 3(3-0-6)
(Semiconductor Sensors)
faunn1svesiiuiansisiath msduundiuiansieiith waluladaisiein fsudns
dos fasuiniena fsuiuwdiudn fMsuinisudssd fsuianuseu drsudmaaiivasdanim dsuiiuus

msusluwmelulaglilasuusdu dsuslusvuuesesiiihdnsnagania
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Evolution of semiconductor sensors. Classifications of semiconductor sensors.
Semiconductor fabrication technologies. Acoustic sensors. Mechanical sensors. Magnetic sensors.
Thermal sensors. Chemical and bio-sensors. Integrated sensors. Micromachined sensors and

microelectromechanical system sensors.

01205446 Biannseinddanisunnd 3(3-0-6)
(Biomedical Electronics)
FnvidydiRennzmeihumedmamaniuazaisinentediu msvuresiile auewas
n&uile Usingnisalliilnganan Sl nazfulsdygrudmiunsianiediand n1saene

[

Fyanadliinanm msidadyanusuniu mstuiinedulwiisila myiaanudulaiin wiesnseanila
Inlih dhpudameila mstestuiieruuaendsvesnuld mstaseondudssauiygs

Introduction to the fundamental and terminology in anatomy and physiology.
Operation of heart, brain and muscle. Bioelectric phenomena. Electrode and transducer for
biophysical measurements. Bioelectric signal amplification. Noise elimination. Electrocardiography.

Blood pressure measurement. Defibrillator. Pace maker. Protection for patient safety.Ultrasonic

measurement.

01205447 wialulaguazniswanaisalasu 3(3-0-6)

(Hard Drive Technology and Manufacturing)

lassasisarn1svinauvesenialasi n1slWeunarn1seutoya muazkHuuiiniuy
WWAN F9eM1an1seukazTuin SEUUNMIAIUANAIUALITIEIN N1SHANKATNITNAZEUsISALATH N3
Hosulrifinadin Hesazernuaznisauaunisuwteuseaulales drudeUszaunonfmes

Structure and operation of hard drive. Writing and reading data. Magnetic recording
head and disc. Reading and recording channel. Reading head positioning control system. Hard drive
manufacturing and testing. Electrostatic discharge protection. Clean room and micro-contamination

control. Computer interface.
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01205451  MMAYSNBUALNITIANITNEANU 3(3-0-6)

(Energy Conservation and Management)

mmifﬁugwmamszﬁwﬁmwwé’qmu nann1svesUszansainndnulueinisuay
gaamnssy M3dansiyan ngminsuazdedfuiiiisadesiunseysndndsny msdansuaziinse
wdsnulueiasuaggeamnssy msaldnuazmanaiaielindanusgaivszansamluszuvanudos
47749 SPUUTTUIEANUTIUKAETEUUUTUBINTA (1Y3LaT) NBLNDTENAIVNTTY NITNARTIN UINTNITNTT
BUINVUALNITIANIINAINURALNITIATIZINIUATEANARS

Fundamental of energy efficiency. Principle of energy efficiency in building and
industry. Load management. Laws and regulations of energy conservation. Energy Management and
analysis in building and industrial. Technical aspects to use energy efficiently in lighting system,
heating ventilating and air-conditioning (HVAC) systems. Industrial motor. Cogeneration. Energy

Conservations and management measures and economics analysis.

01205461  msaAsIziszuUlnAIAES I 3(3-0-6)

(Electric Power System Analysis I1)

FufidasiFeunnnou : 01205352

AuANBUzNIZYadvan syuuTmiieiasini gunsallussuuiigs nsAunieseie
Y9332V IBLazsEUUT MY nslviavedlvan nsauaunisiravedluan N13ATIRNITANINATHUY
anunsuazliannng wehesnmuesseuumal wiswgaansn1satenaalnin

Load characteristics. Electrical power distribution systems. Power system equipment.

Transmission and distribution networks calculation. Load flow. Load flow control. Symmetrical and

unsymmetrical short circuit analysis. Power system stability. Economic dispatch.

01205462  gsuainluszuulnidnAnas 3(3-0-6)

(Harmonics in Power Systems)

Aunmuazuaiivlussuulniings wnasnlingisuetn nansenuainersueiin n13in
gsuelin WnsgusEavesuein nsiunzguesensusiintussuuliihids n1sidnensuedn

Quality and pollution in power systems. Harmonic sources. Harmonic effects.
Harmonic measurements. Standard of harmonic level. Harmonic penetration in power systems.

Harmonic elimination.
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3(3-0-6)

01205463  AduLYRNBlATTUUTIMINEIUBIAY
(Introduction to Distribution System Reliability)
sruudmieinas awglidu n1sussgndldanuniswanuasanutiazdu Hddadngy

nszuIuMsENAen Anunsauldaukasasinnuaiale nsUseliumnudiaiele ANlYINe2995T3n0aY
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Tnglglusunsunauiined nstlfne
system. Power outage causes. Applications of probability

Power distribution
distributions. Minimal cut sets. Markov process. Availability and reliability indices. Reliability

evaluation. Life cycle cost and power outage cost. Basic concepts of maintenance. Reliability

improvement. Reliability analysis using computer program. Case studies.
3(3-0-6)

szUUNsSNARlNHLUUNSEA862

(Distributed Electric Generation System)

01205464
nsuanliA L UUNsTEIefIUeny waluladvasnisuaalndiwuunszatedl walulad

A uFYNeLLagNaIURYUREY N19TeuRaN3A NaNTENUMLATATaINISHAR L UUNSEAEFIRe

szuudmihglii nsagdednvasianzusaiulidi anuidedie auniniaslnd n1sdesiu nslva

Ya3lvan NINSIRTLL NMIUSNYULNILATYFAIENT
Introduction to distributed generation. Technologies of distributed generation.

Conventional and renewable energy technologies. Grid interconnection. Technical impact of

distributed generation on distribution system. Loss. Voltage profile. Reliability. Electric power

quality. Protection. Load flow. Smart grids. Economics aspects.
3(3-0-6)

01205465 AINTIUNITADIAINN

(Ilumination Engineering)
wrasniiauas uasuazd adlau N13desEIyagIu 35aIu 3590-90 nadanislilaseading

nelueinis 1wy Negende drtnau lsuseu swsy Tssnu Wudu wedianislivasaininisueneins

wu Iaades nslyasanaduusim mAtanISIaIEI 90Uy WATANISIALEIEI19EUILARN
Light sources. Light and color. Luminaries. Basic illumination. Lumen method. Point-

point method. Interior lighting techniques, resident, office, school, hotel, industry, etc. Exterior

lishting techniques, floodlight. Area lighting. Street lighting techniques. Sport lighting techniques.
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01205466  szuulwuazszuudyyialueing 3(3-0-6)
(Electrical Systems and Signal Systems in Building)
sruuudamandsiugl seuulnsdwi szuuides szuuidaned seuudesiuiine wiesiuia
TWihdrses szuudug dmsuonmsaeln
Fire alarm systems. Telephone systems. Sound systems. MATV systems. Lightning

protection systems. Standby generators. Other systems for modern buildings.

01205471  szUURUEUAUDIAY 3(3-0-6)
(Introduction to Robotic Systems)
N1598NKUY NITHATIEN MTAIVANLAZNTANTUIUTBINalnYueud n1sldfdaenius

L

VAUIAUAIERTLAZNAANANS N1TINNANNAIUNFDUFULLDTHATAITULTT  N1TATUAN NITINWNUITY
Fdeviminaz ey

Design, analysis, control, and operation of robotic mechanisms. Use of homogeneous
coordinates for kinematics and dynamics. Camera orientation. Sensors and actuators. Control. Task

planning. Vision and intelligence.

01205472 msmuquwafmﬁmﬁu 3(3-0-6)

(Introduction to Dynamic Control)

Suiideaideunney : 01205312

szwﬂ%qﬁamumﬁaaé’u wuudaesUsiianiuy n1sinseiUsgiianiuy n1seenuuuysnl
anug sruuauANLUUNade flanduddunanisal niseenuuuszuuddunanisel Heidunssauivesssuy
AuAN gL

Introduction to State-space system. State-space model. State-space analysis. State-

space design. Dynamic control systems. Observer functions. Observer system design. Describing

functions of nonlinear control systems.

01205473  N1SAIUANNTEUIUNIS 3(3-0-6)

(Process Control)

Sriidoaideunnney : 01205312 wWiandoufu

N13AIUANNTEUIUNIT BIAUITENBUTDITLUUATUANNTEUIUNIT FeUUAMUANNTEUILLUULY
solosazuuudeiio JEUUAIUANLULTILER N1smivaukuudaundy nismuauwuudaunss n1sAivax

WUUUSUR MsmivANkuUAINNITl fvegensruIunsaIuatlugnamng sy
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Process control. Elements in process control system. Discrete and continuous process
control system. PID control system. Feedback control. Feedforward control. Adaptive control and

predictive control. Examples of industrial process control.

01205474  A1SAIUANAILABNNIADIWLIANDI 3(3-0-6)

(Real-Time Computer Control)

s o &

LUEINTEUUNANATY WUIAIUAAYDINITAIUANMEABNNIADT SEUUENSARISTINTud MY
N15UT2ENALUAIATE UTNIINITATUANKUUARTLAZNITYININITOBNLUUTEUULIAIDSY S3UUUUanIs n1s
Weulusinsuduuunwidamiunaniuimudmsunmsifeulusinsy

Introduction to real-time system. Concepts of computer control. Computer hardware
requirements for real-time applications. DDC control algorithms and their implementations. Design

of real-time languages. Programming languages.

v

01205475 N1598NLUUTSUUNNAIEINTULASDU8LAT09LDIkATA5US 3(3-0-6)

U

(Embedded Design for Instrument and Sensor Networks)

a A

e NdeaiSeunIneu : 01205311

o Y 1

UnNivesssuUisdIdmiuinsotisnIestininuavisulees danlasdyyin drdsdyaio

Tnssauedetnsniosdenuaziwuees unnsgiunugin nisdeansluadetiondesiedn waviwuves
Ustnpeavadlasstnsuazdulsianea Msdnrvuanisnisie nsesnuuulassadelusunsuwaznisiild
UftRvesdovneiniesiotauazinius
Introduction to embedded system for instrument and sensor networks. Signal
converters. Signal transmitters. Instrument and sensor network structures. Recommended
standards. Communications in instrument and sensor network. Network protocols and protocol
layers. Task scheduling. Program structure design and implementation for instrument and sensor
networks.
01205476  lassdneUszamilisuuasnssnAansaquiAIaitalssend 3(3-0-6)
(Applied Artificial Neural Networks and Fuzzy Logic)

a a (3

LNLAULAZALAR MamAngTigalaeiBmeyiusnsinmaninquindeuazguiion
ARULATE TINTUAILAUNTN NYAGUIATERAZNITIAMANAAANIATE TEUUNITOYNIUARLLATE N1SUTEENA
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INTTUUAMILEY N1sunlaseeUssamdeululalusnuianssy
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Matlab and Simulink. Derivative-based optimization. Fuzzy logic and fuzzy set theory.
Membership function. Fuzzy rule and fuzzy reasoning. Fuzzy inference system. Applications of
fuzzy logic. Implementation of fuzzy logic in engineering applications. Artificial neural networks
concepts. Perceptrons. Adaline and medaline. Back propagation. Recurrent neural networks.

Selforganizing maps. Implementation of neural networks in engineering applications.

01205477  A1SAIUANLATDIININALALNTTUIUNITAILABUNINDS 3(3-0-6)
(Computer Control of Machines and Processes)
FEUUABUNLABSAIUAN BIAUITENBUTBINITINARMUULLIABLTRY N150NKUUTTUUAIUAY

o

wuvlsiseiesnenfinmeinugy msidensefunenfinmes aunsalfiiuidmiunenfinmesniuaunis
a%wmﬁwﬁamuqmﬁm%’uLﬂ%ﬁﬂiﬂauasmzmumi N13AUANLUUTBURUlngldfIAmIuANLUUAT SN
TUsunsulel N19971809n53UIUNTS

Computer control. Elements of discrete modeling. Discrete controller design.
Controlled computers. Computer interfacing. Sensors for computer control. Command generation

in machine and process control. Sequential control using programmable logic controllers. Process

modeling.

01205481  M15U3TUIDNINAING 3(3-0-6)

(Digital Image Processing)

msufiviaivesywd Msduaimuaznismenlng msfuinmuaznsidundanm edesile
TusunsunsUssananimdosiu nsusuusnmwlulnwudeiui nnsamadureu u yu warsusisiiugiy
MIFALENAMLaENSAIUATAEIUAeY n1sUsEIIanENIWINET N15UTEINANINE N1SUUAININ N3
Uduusanmlulammanud msteuusunm nsuszendldaunsussananmlutlagiu

Human visual perception. Image sampling and quantization. Image sensing and
acquisition. Introduction to image processing programming tools. Image enhancement in spatial
domain. Detection of edge, line, corner, and basic shapes. Image segmentation and thresholding.
Morphological image processing. Color image processing. Image transforms. Image enhancement in

frequency domain. Image restoration. Current image processing applications.
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01205482  NSUITNIAAYYIUNNFRARAZUUUUTUA? 3(3-0-6)

(Statistical and Adaptive Signal Processing)

JuniidesSeunnnou : 01205323

mMsUsznadyguuuunailidelies nszuunsdu wuudasudaudu N1yl
anaiy Mmlnseiddnuunane fnsesiues fureuislrawumaduiian tuneuisiafu duneu
Frdwaenadetosan milsvanmuuuuidmesionan tuneuitiidmesiosaauuuiiand fnsesana
W1 N5UTEENARINTOUUUTUA NsUssanadya i diy

Discrete time signal processing. Random processes. Linear models. Spectrum analysis.
Eigenanalysis. Wiener filter. Steepest descent algorithm. Newton algorithm. Least mean squares

algorithm. Least squares estimation. Recursive least squares algorithm. Kalman filter. Adaptive Filter

Applications. Array signal processing.

01205483 n1sUszunanaznsaaNsIniAY 3(3-0-6)

(Video Processing and Communications)

wanyaveIn1saeaslinnuazingyiml nuiansaume wuUTIaeeITEUUNTLOUTUTeN
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Fundamental of visual communication and television. Information theory. Models of
human vision system. Bilevel image coding. Transform image coding. Video formation and
representation. Video sampling. Video coding and motion estimation. Scalable video coding. Video

compression standards. Stereo and multi-view sequence processing. Error control in video

communications. Video over internet and wireless networks

01205484  MsBUZvRsARNNANRSHIMSUNTTUsEENAldUAUAW 3(3-0-6)

(Machine Learning for Image Applications)

NFTUAINULALUAAINANIN mﬁmmimwﬁugm N5USEUIANANINNDU ANDTUILAIN
flugrunisideuivonaiesneufiuned nmadeuivesneuiwesuvuiifiinaeu n1sdsuivesneufinnes
wuulliifaeu MskusdiuaIn MIdumankaIngn1elunin nswuinguuasn1siadauun

Image capture and display. Basic image handling. Image pre-processing. Image
descriptors. Machine learning basics. Supervised machine learning. Unsupervised machine learning.

Image segmentation. Searching images and objects. Clustering and classification.
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01205485  AMTAATIZRNINUAZAITIIN 3(3-0-6)

(Image Analysis and Recognition)

JufidesiFeunnnau : 01205481

Lﬂ%@dﬁ@lﬂﬁLLﬂiiJﬂ’]iﬂi%iJ’Jﬁﬂ?W%‘lJ’sjﬂ nsuUasnin Wandveanisasnenin nsuseananin
Fudu madianennin nsatadnuasy M1sunLIUTezmIngII Massiieg madilanmdesdu
nsUssendldunMsiTringuasauintanmlutagdu

Advanced image processing programming tools. Image transforms. Image formation
physics. Image pre-processing. Image segmentation. Feature extraction. Shape representation and

description. Object recognition. Introduction to image understanding. Current object recognition

and image understanding applications.

01205486  UjUANTIAINTININAW TGS 1(0-3-2)
(High-Voltage Engineering Laboratory)
FuniidieaSounniau : 01205356
ﬂﬁﬁ’amilﬁmﬁuﬁlmﬁlﬁmﬁu%ﬁmmamiﬂ/\lﬁﬂLmqﬂ

Laboratory experiments on topics covered in High-Voltage Engineering.

01205487  UUANIIN1TIATIZATZUUIWRIAAY 1(0-3-2)
(Electric Power System Analysis Laboratory)
JufideaFeuninou : 01205352
UtRnsiRafumsesgissuulniimgs | uazmsliengiszuulilindds |
Laboratory experiments about Electric Power System Analysis 1 and electric Power

System Analysis II.

01205488  UHUANIINITAIUANNTEUIUNNT 1(0-3-2)
(Process Control Laboratory)
JuniideeSeunnnou : 01205473 visewieufiu
UHUANSE M UININTAIVANNTTUIUNNT

Laboratory for Process Control.
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01205490  @wfiafnwn 6

(Co-operative Education)

nsufuRnuluaniulszneunisludnuuendnaudiasn Welildussaunisaiannnisly
UftRnuildsuneumnedmiuauisianssulwih

On the job training as a temporary employee in order to get experiences from the

assisnment for Electrical Engineering.

01205491 Iassauddanssuludi | 1(0-3-2)
(Electrical Engineering Project 1)
AonuaznIeuvinlassuiiuiaulsluaiviennssuludi

Select and prepare interesting project in electrical engineering.

01205492  Sosawizmeiaanssulnfiniias 3(3-0-6)
(Selected Topics in Power Engineering)
Anwteiiuaulansimnssulniiigs

Study in selected topics in power engineering.

01205493  (399LRNIENINIAINTTUAIVANLALNTIN 3(3-0-6)
(Selected Topics in Control and Measurement Engineering)
AnwvenihaulaluanvImnssuaiuANLaEn1TIn

Study in selected topics in control and measurement engineering.

01205494  52URANITNIGIAINTSUADES 3(3-0-6)
(Selected Topics in Communication Engineering)
Anwdenuiaulaluaivnicinssudaans

Study in selected topics in communication engineering.

01205495  SauanIzN1IAINITudanNTaling 3(3-0-6)
(Selected Topics in Electronics Engineering)
Anwrndenuiaulaluaivdenssudidnnseind

Study in selected topics in electronics engineering.
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dunun 1
(Seminar)

° a o Y A a ) a a
nmsiauelazedunendenhaulamamnssulwihluseduuSyans

Presentation and discussion on current interesting topics in electrical engineering at

the bachelor’s degree level.

01205498

Ugyniie 1-3
(Special Problems)
nsAnwLazAuaImInmnssuliinseiuUSns wavissussadeuduneau

Study and research in electrical engineering at the bachelor’s degree levels and

compiled into a written report.

01205499

Tassaudaanssuluda Il 3(0-9-5)
(Electrical Engineering Project II)

FurdideeSeusnniou : 01205491
lassnusediesnnivlassudenssulii |

Continuing the same project as in electrical engineering project |.
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AnuAImendenensA1Ens Tun1susEYuAsen 10/2562 Wadunsi 28 aaiAu 2563

Was1gdvnlvd 37uu 5 5187390

A. NFUITNRNIZNIIAINTTUINAN

01205376  A5OONWUULAYASTNNANAMTAULUY 3 3 3(3-0-6)
(3D Product Design and Prototyping)

01205412 Tulawa3n 3(3-0-6)
(Biometrics)

01205489  wanMsSEUsIENLAZNTUTZENA 3(3-0-6)

(Principles of Deep Learning and Applications)

3. ngUURUANINIIAINTIH NN

01205413  UfuRAn1slulewumnsn 1(0-3-6)
(Biometrics Laboratory)

01205414  U{UAMIUTZIIAN MUAZNTUDLAIUTDIABN TN 1(0-3-6)

(Image Processing and Computer Vision Laboratory)
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01205376 N159ONLUULAZASNARNUNAULUY 3 3R 3(3-0-6)

(3D Product Design and Prototyping)
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AS AR uAAULUY 3 0@

Rapid prototype technologies. Concepts of material forming. CAD and CAM.
3D product design, 3D prototyping. Hardware and software of 3D rapid prototype

machine.
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01205412 lulawmsn 3(3-0-6)

(Biometrics)
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Definition of biometrics. Biometric verification, identification, and
authentication. Performance analysis. Design of biometric systems. Fingerprint
recognition. Face recognition. Iris recognition. Other biometric traits. Multi-model
biometrics. Biometric sample quality. Biometric system security. Spoof attack and
detection. Law and privacy issues. Biometric standards. Current advances in biometric

technology.

01205413  UfuRn1slulows3n 1(0-3-6)

(Biometrics Laboratory)
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Biometric system setup. Verification and identification experiments.
Experiments with fingerprint, face, iris, vein, and multi-model recognition systems.

Biometric sample quality. Spoof attack. Spoof detection. Biometric forensic. Biometric

project.

01205414 UjURNsUsTIRIAN MLAaYNTUOLAUYBIRDNRIADS 1(0-3-6)
(Image Processing and Computer Vision Laboratory)
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Cameras and vision sensors. Camera system via internet. Image and video
acquisition. Len distortion and geometric transformation. Pixel brightness
transformation. Color processing. General image processing tools. Image transform
tools. Object segmentation and detection. Object recognition. Introduction to video

tracking.

01205489  ndnMItseusdanuazn1sUsEYnd 3(3-0-6)

(Principles of Deep Learning and Applications)

AMsImNsEEUSTeaA3es LnAansaslmanisyiiue vdnyansiSeusids
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Wadnegsagiden N1sseuikuuaieleu sy iiianaveluaanisiseusigedn n1s
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Overview of machine learning. Concept of predictive modeling.
Fundamentals of deep learning. Neural networks. Convolutional neural networks.
Recurrent neural networks. Fine tuning deep learning models. Transfer learning.
Implementation of deep learning models. Applications to object recognition, speech

recognition, object detection, and sentiment analysis.
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01205375  IimlieSosdnluinennsviueud 3(3-0-6)
(Machine Vision in Robotics)

01205377 szuulanusshvgamiuriueud 3(3-0-6)
(Artificial Intelligence System for Robots)

01205478  SUUMTINUTINTUTDINYLILALLEUA 3(3-0-6)
(Human-Robot Collaboration System)

01205479  Buwesiinvesassndsdmnsudanslnih 3(3-0-6)

(Internet of Things for Electrical Engineering)

AU
01205375 AimiaTeadnluinginisueud 3(3-0-6)
(Machine Vision in Robotics)
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Fundamental image processing. Homogeneous transformation. Kinematics.
Sensors related to machine vision. Homography. Image warping. Kinematic

relationships between cameras and robots, objects, and sensors. Machine vision

programming.

01205377  syvudyyguseRvgdmiurueud 3(3-0-6)
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(Artificial Intelligence System for Robots)
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Robot system. Sensors. Concept of rationality. Intelligent agents. Finite
state machine. Searching algorithm. Fuzzy logic. Genetic algorithms. Machine vision. 3D
image via stereo vision camera. Image processing. Natural language processing. Machine
learning. Decision trees. Neural network. Applications of artificial intelligence in

industrial robots and service robots.

01205478  S¥UUMIVINNUTINAUVRIUYWEUAL UL UA 3(3-0-6)

(Human-Robot Collaboration System)

YULUADAAIMNTTU YUBUALAUDA N150BNWUUAIAIUAN NSUJFURUSIENINN
Uywdlaziugud N15IUTWNTUNUENA WAANMTETNG NMITINAUYDATULLES TEUUAIUALLSS
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Industrial Robot. Cobot. Controller design. Human-robot interaction.
Mechatronics. Sensor fusion. Force control systems. Force measurement. Force
estimation. Observer design. Robot programming. Control of robot and real-world

applications. Robot safety.

01205479 Buwesidnvesasmnasdnsuimnsluii 3(3-0-6)
(Internet of Things for Electrical Engineering)
flugrunisieanstoya wdetereufiunes Imnssunisdeansliansszeydy
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Basic data communication. Computer network. Short-range wireless
communication engineering. Personal area network and cloud computing. Internet of
Things architecture and protocol. Smart sensor. Smart Actuator. Electronic circuit and
radio frequency circuit for Internet of Things devices. Embedded systems for Internet

of Things devices. Application of Internet of Things in electronic engineering, control

system engineering, power system engineering and communication engineering.
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