ANUMINY1BUNALULATNTLIDULNANTEUATLD

audAvangnsillunisussyuaan XX/2562 atuil XX Weduil XX nauaal w.a. 2562

NANGATIAINITUANGATUNU UGN
a1u13vaInTsuiniuasszuugenaws (MangasuIuIYm)

(nangnsuSuUse w.a. 2562)

LY v Aa 1

UUNANINY1F8IAINTIUANEATUIUIBIRFIUST W8 — LU

UWIAINYIAUNATULATNTZIDUNAINTLUATLALD

uma. 02



SIUALLDYAVDINANEAT
NANGATIAINITUANGATUNU UG
d191¥ArINssuliuaszuuganAnls (MangasuIuIYR)

(nangasuTuUge w.A. 2562)

goaotugaufiny  uninendewmealuladnszasuinainssuasiviie

INYNVN/AUL/A1AITT TR INGIA AN TUANEATUIUIVIRASUSS INe—Leasiu (TGGS)

wuni 1 Yayanaly

1. Fevdngns
nwlne: AMINISUAERSUMIUMTR @1 v imnssuliinlagsssuugendias
(MANFATUIUNYF)
A1WBNOY:  Master of Engineering Program in Electrical and Software Systems

Engineering (International Program)

2. FeU3nynuazanviivn
Fouiiy (ne): Amnssumansunudin Qenssulniuayszuugeniuag)
Foto (Inw): 0.4, Arnnssulaviuagssuugensinag)
Foufiy (99nq¥):  Master of Engineering (Electrical and Software Systems Engineering)

Foee (93n9w):  M.Eng. (Electrical and Software Systems Engineering)

3. Juen

4. Fundgianiseunaaaangns

46 KUIBNA

5. JULUUYRMMANEAST
51  3uduu
wangnssERuUTYIn 2 U
52  awitld

AYIBINOY



53 mssudndnen
(1) fnuantAauenufiureuresnuznssnisiiansandadon Jasznoulde
919158UsEIMANansveRmTIMedumalulagnsEIeunamsTUATie Lavend
Feye19138nseR Vs sUsemeanTulunuznssuns
2 Wulumuusenmeuminerdomeluladnszaeundmssuasinile 1399 155y
afasyaralinAnuideszAutadinAnuimugiudetduiioenlnetudinineds
AFINTIUANFATUNYIFFIUST Ine-teesiiu
(3) Suviin@nuilneuazin@nueineni
54  anusiuilafiuuviinendedy
Rheinisch-Westfaelische Technische Hochschule (RWTH) Aachen University
Ussinpaniusansnsnsgeasuil
55 mslivsgyaungansanisine

TSy iiesanaivhien nuingtdemaluladnszaounainszuasinie
6. AQIUATNVBIUANGATUAZNITNANTANBULIR/IAUYDUNENGNS

(1) wangasuTudss we. 2562 YSUUTINmangnsIFNssuAIa@nsunIUun @1913%1
Iennssulwiiuazansauma (méngmsuiunen@) (méngmsuiuusa na. 2559) Fasiu
nslimnuivreuandtinnunmznssumsnsgeudne Wetuil 3 wuaau 2562

(2)  Wnasuniamsinei 1 Insinun 2562

3)  lafarsundunseslaeamenIsunIsHUsEaIununangnsves Jadininende

________ R 2N &

@) TaNasaunaunsealaeAuenIsuN1SUTEINTURAAIN1FEAAINTSUAIEASUIUIBIR

G) IASUANTIUBDUINNANIIBINIT UNIAIN1aUNALULATNTZIoULNAINTLUATIANLD

6)  lasueudf/Anureunangasananiuninedemalulagnszaemnanssuasiniioly

7. anundeulunsiugunsvangnsnilamaWLaTNINTgIY

a

fAunTenlun1TIHEUNINANgATNHAMAINLAZUIATTIUAIUNTOUNINTTIUAML A
sEAUgANANYILaYF A, 2552 TulnisfAnwr 2562 Faduiinlugrudeyandngmsiitaineuns

(Thai Qualifications Register: TQR) ¥04d11ina11AMENTIUNTNTRANFN Y



21InfausausznauldndsdnsanisAnen

(1) Fmnsneauliiiiidinasndanu Insauuiay ssuvgandwls vselasyieluin
99958 1AYaINNT0R0NWUY WA LAZAIUANNITNGR FautngeseutlunsesuiunITnge
waziaueingg Tunirgnavingsy

(2) InAdey dnivermansuagiivinwimenulniiiduasndsnu Wseuune seuu
gorlfuag ssuulpsanglindeaies wazawidug Adeites

(3) a3 ensdluandumsfnymaiuingimans Iminssuemans wazinalulad v1a

@) Hr5mns winnussiamie weendhouuisrlumbenuiwesnasguasionyud
Ao

(5) 1¥1UBININIINITBUTENDUTINIAATNEN



[

9. %o unmana wulsEadatinsuszvivy Muvs uazaanAin1sANYIveIeIERSURaYeUndngRs
4 Py . - - e o ViduSa | avuszden
i Yo-urwana AU AMIA/ANUNIBBN Uszimandnsanisane
) P ASANEN Uszanvu
1| wlawds funsana 594A180519158 | Ph.D. Electronic Engineering Queen Mary, University of London, UK 2548 XOOKXXH
M.Sc. Mobile and Satellite University of Surrey, UK 2544
Communications
AU, Amnssudianvseilind anfumalulagnszanuina A 2542
a1AnTzUs
2. | weldy ﬁ'\lawﬂ'ﬁaﬁaqa SO9ANEANS19158 Dr.-Ing. Electrical Engineering RWTH Aachen University, Germany 2550 XXX
M.Sc. Electrical Power RWTH Aachen University, Germany 2544
Engineering
.U, enssulnii a0t UMAlUla BN T DU NTZUAT 2541
(NusAtluududu 2) WAtle
3. | WEATIAAT SUYRIN £13158 Ph.D. in Nanoscale Engineering | SUNY Albany, New York, USA 2555 XK
M.Sc. in Electrical and Purdue University — Indianapolis, USA 2550
Computer Engineering
27U, Aennssuluin anduwaluladnszaoundnszuas 2547
(NusAtleudusu 2) WAtle
4. | wedvua Wy 599A180519158 | Ph.D. Electrical Engineering University of Maryland, USA 31U 2548 XOOKXX
INAINTUIN Y
AA.UAMNTIUINTANUIAY andumAlulagnszoundNAAMIINT 2544

(WNesAteudusu 1)

GIRFEAIN




. y . A e - WWdnda | wauszdeg
f Ya-uwdna AU AMQAI/E113 N8N Uszimanduianiseinn -
N3ANEN Uszanvu
5. | wwiansal nis FOANENTINTY Ph.D. in Electrical Engineering University of Saskatchewan, Canada 2548 XX
M.Sc. in Electrical Engineering University of Saskatchewan, Canada 2545
AU, Irngsulii PANIUINNSY 2542
“MNgLarUTEIiIUTErITUTe901915 N SURAYR UNANERTUTTIRY UL UUTI8UYRYaNM TR TANTIUaBIAYRIME NN THNUNTOUNINTFIUAA (1AB.04)

9




10.  @aufidnnisiSeunisaeu
91ANSU TR NI IAINTTUANEATUIUINIAEIUST INe—LuaTiiu (TGGS)
UMNINY R UNALULAINTZAOUNANTZUATIU LD
10.1 #oeUsT818
HoeUs3eNeTI Fu 11 enpsdadininededmnssumansununeaasuss ne-lwessiu
(TGGS)
10.2 #oeUjuRn153de
oA uRinInedeimnssumansuLUNRASYS e — Wwestiu (TGGS) 44 4,5 LAyt
8 Tnauualu
(1)  RF & Microwave Laboratory
(2)  High Voltage Laboratory
(3)  Energy Conversion Laboratory
(4)  Mobile Communications and Embedded Systems Laboratory
(5)  Enterprise Software Laboratory
(6)  Smart Systems Laboratory
(7)  Communication Networks Laboratory
(8)  Power Grid Analytics and Automation Laboratory
(9)  Image Processing Laboratory
(10) Smart Grid Technology Research Center
(11) Architecture Research Group
(12) Data Science Research Group
(13)  vieauUanslniih
10.3 @a1uUsEnaun1slunIARAEIVINTINAINY)
Tunsdlvesnsilnnuvesind@nwaziianuiedesiunngnavnisy tndnwiazsessonld
Ujtanuluaatulsznounsaiagaamnssy elfudeyadimiunisdinw 1.a1zsi asa9aou uas

a3una

11, d@anunsalmeuaniianisiaunidndudeaihaniasanTunisnuaunangns
11.1 @aIUNITlNIaNITWAILINILATEFND

Uszindalneiulovsduasuwazatuayugaamnssunie aelulszmelidiany iuuds

a %

ANUN50NININULBY ann1SULTAUALazAlUlaganE19UsEInA Fanalulagniseiudainssulnii

[ 1 [

wazszuvrendwrsidudadud Ay non1siauinieiIugnaInnssy AIUABINITYABINTNINAIY

o

FenssulninssuureniwisndnunmAsdiaudeenIsiinuiensossukazatiuayunI i ulnves

] Ll =

Uszna uenanfinsivdsundasmanaluladegrsinnselaadudndadenianudfy Navdedinig



—~

vimstansesdaudesnadussuuianmaiauvioadnsesdau mufansuszgndldmaluladiid
ANz
11.2 @01UNTAIRTaNITNAINININEIANLE IAIUTTTH
H2q0ull nsruadsauldadiggauranisusendandsau tieantyuilandou

JaanssulnArsdwarndsnul adudnarvidnnidenineivesdunisidndsnulilasndowas il

a

Usgdnsaings Felinansenulagnseiunseuadenuiingiie n1slvnisAnuiluanvivni dease

o = 14 a =

ndrfinnedeuvetyrnaludiny srudsinividniieitesinssnindawuinianisusendanasaui
WNetasiuransvafnssulni Jadnndusanisdnuluaiviivd asdusdslunsimundseme

wazaenenInddngauumaslunisussndandsnuselulusuian

Yad8d1Adne g 19u i lun I SHMUIN1SFIALLAE TAUETIULNIINNITIN UL NI TOUAU1IENS

Y

= = I

agehiaazduly Msdmalulagniansanuiauudssendldegisgnaeduasiivssdnsain Jadu

1 =

iladAgusenisnilslunisimuiniedinuuwazTausssululagdu Wewrindeyadnians siudede

Y
N19A1UNIsISEun1saeu Seldarunsadnfmnaindiunvinelng dedu nsndayaainsidainug
I3 3 o v d' =3 I3 (9] d! d' 1
ANENINTe wazdsudslymuezanudAglunsiaunszuunmsiweules Judutladenilsnageglu
AsnauUsEmAnely
nsdsunUasvesdinuuazinusssululanlaguyilvinisiisnmeluladansaumeiiy

é, = v 1 a' d? 1 1 d' =l 4 < 1 d"
11U wazilwurldulnasiiutusgesaiiasiuauing waluladasaunalanatotdudiunialy
aa o w Y] ) ' a A " v A Py Y] v |
FinUszdriuvesdinuuasnusssulneodramandedils Tudgiunmaluladiinnuasymintiegng
590157 denaliidsaulvefinnudesnisduiuazuinismiaiiugensuisgeu egslsiaudanulneds
fsfisnsidwealulagidundn vaauianudilansiugenduas Nasildgnsimunanaimnssy
ganAkIsluouIAn VIAn1sAnduaT1gikazUssendinalulagndegliliainuimuisandudenylng

a’lj a a a q‘ 6 & I3 I d! d'o./

wonaninisazilindvanseerdwisdaululymingludsewmelng awneuiaunainnisidinuiay
Tausssulnedalinisausunisasiindvansesswniviaty saudanshileausunislidveanduwislotnu

& o

gosanavdisuidyninisaziiingadnsls antunisalanudsauiariausssusinad sudusesld

A Tvadmnssuszuuraninsdulioondn wWilalunansznumaasegia dau uazimusssy

U o
[

fluseiulssmauagssduuInd fausssy Sesssn usuauan dWedislunstiuastuindeu
nsimwIgRanIsgenswsvativesaly
NNNTYTUINITRIAANNIIumaniniwImn st uasnds Imnssulnsauuiay
uaz Imnssusyuureming ethlugnsuimsdnnsnsdediondanuluiihanuvasiuinlegld
Uaneynefiiluszavsnimgean neliiAnivmisiuimnssulasadioliingaasesaldsuaiwaulouas
ihlgnisufoRvidunansUszna Sssamalnelaomsluihiianuudatléfnsiuiuazdarlasans
thieaiteusuilasuszuudednendenuliiuvuifslndulaseielningaades wu Tassnisihsesd

A o a | a - - = I a
LUBNINNYN "U.Sﬁaui ﬂ@ﬂﬂ'ﬁlWﬁqﬁﬁuqmﬂqﬂ Wunu "NLﬁujqﬂqﬂﬂqiﬂﬂquﬂaﬂlﬂﬂiﬂ?JLQW"I%E]EJ']QEJQiU



8
U a =2 gjd

seivlndindnyiuiinudwdunsdemdadadiandauianuaunsaluiuianssulasaglng

99058y NDMNDUAUDINBLNUNTNAIU AT NN sUsswmAlussazensald

12. WanszMuan 98 11.1 uaz 11.2 deniswauImdngasuazaduiieadasiuiusiaves
UNNINEYAY
12.1 MSWAANEAS
NANsENUIINANILNTIAlEUBNIeduAswsRuardsnmvh s dudeaianndngns
Tuidasn Wildnenmuazanusaudeuldmuitaunnisvesmalilad warsessumsudstumagsia
TnsgnamnsslulszmadosUsuiasuanmsiuiimannuiu ssjadudesnsoenuuulazaing
p3ALAIMLEY TuTResvaiuTnnssuang ity viesiu viewmungaamnsTITLIANA IKAY
yuadndifidnean ieiiuanuannsalunsusiy warduadailiinsiaueg e uag i
TnglumsndnyaainsmeiniAmnssuliiuasseuurondunng dosjahilidaudinfounsinuianm
niouflaziFouduazanmsoufifnulévud weeidnonmadunsiainuedfdifudnuusauis
AAYINTT UALIVAN
12.2 Anungadesiuiusiavesminends
NansENUINAAUNTEIE oM SRS LA TausTTTTReUsATYes WInendy
waluladnszasundinszunsmile mansine1dediudsuiior “Waueu Faurinermaniua

walulag” FeaenaneaiuingUszasdvamangnsil

13, anuduiusiunangasdunUageuluamz/niadvduvesumingidy
duitlesainludruiuduveinisdanisdnuseiududinfnyinieauienssumans suwuy

WA 1angesladin1stesUkuUNITIANISSEUN1TaaUYas RWTH Aachen University a@niius
U

a1515u5gwesuilunly Feguuwuunmisiseunisasudiinayaudulunisndadudalidesenninug

D e

msfnuluseiuguitadn TnenandneinAmnssumansildtadu “Inermanfuvidudin” G
AnuuAnafuingUszasAlunsnantudinvedlnefyadundntudndigningnamnssy auydi
lgsunssensuanarenamnssudnty “Iennssumansumiddia”
“yangnimnIsumansuTudin a1 ImnssliiuaysruuenaLIs (MaNgRTUILIYIR)
ndngnaUiuUss wa. 2562” 4 Jadundngrsfiusuusudlunnain “udngnsimnssumansumindio
avivnimnssulaiuasssuurenliung (ndngnsuiund) ndngmsuiudsa wa. 25597 ielinns
Seunisaeululiegeliszd@niam denadesiuinguszasdlunisndndudinvesuniineds uas

Wl sanuAuABIN1sUeIR Y TNgn



unAl 2 Yayalanizvaangns

1. USwgyn anudAy wadnquizasAvanangns
1.1 Uiy
Jundngnsnduliinisandunisdanisiseunisasuwuvaniafinuisinssuans

IS 1

wmndudia arvdvriaanssuliiivagszuvgenduwis Felnyavuielunisudniminslviiniiug

9 9
1%

ANLENNTIATIRINEIN Tastfun1sinsideuasiananuideiuguiifidesiunisesniuy uag/
WaUSUUTINTEUIUMS Andundndaeilni waznsiinaluladlmiuusegndldiu anamnssuliin
nazndsny Wsaey seuUTenlilag viognanvnssusineg Mieadedasnse Inglundngnsfanannd
msimualiinAnwmnaudodinalunmagaamnssniiedanusluuslavielinsgitynianssu
Tulssugaamnssy wasiinfAnuidosinnuidessduineinudifiendneuifodaiuguniods
gnaminTsy Veiudngnsliifafiumnuddylunisinmatounsaeunieldusugnii “nisAnwtugs
ienfiamumandlauazanuanansalusuimnssulwihuasssuusendnng” Mdunsfaundnenm
Amnssedumindinifinnuausalumsaisnuifoesdarudiuguiedgnanngsy
1.2 audAy

JaufinIne1aedrmnssumansuunsfasuss ne-wostiu Tadanuisanudrdglunns
FamsBeunsaouitiuludunside mefAmassdlii nsauuiau uazszuugenlduag Tnenisih
ndnnsiugIukasnguiingg menemansinusulilfaenadeadeutlandtymainmagaamnssy

Jmnssuliiiigs Wumansiiidensliwdsnulusuuuundsnulnih filumsudn ds
Smhsuazulsguidsliiinlitvssansnngean SemansiiinuddyensiauiUssmanaznis
Ffiudinvestszrivu fanimgramnssukazaiadousisfiannslindanulugunoundsauliii
othann Taslanzeghsdadoundmdrnuanniduismivanas vlvnsiululindsnumuiouly
giJquwé’qmulw%ﬁmn%uﬁaaG] sunssuadsnulummsdseniandsnuiioananivadyman

o

Tandou Jasemarisaitlienansmedudmnssulnihmdaiauddyuazsnuunniuiesy sy
mslinsnyiluaedndsdusdlesidensiandnindnwimnsulihdhdsdiidnenmas was
Judselevdsenisimunyssmesioll

AR iiivtuegredoiowennaluladarsaumaaznisaeansinliininssu
Insauunauduavinisndusensiaugnaivnssuuasiasugiaveassina n1sverelaseaing
flugnuveamsdoans iefivanssnuzvenadotedearsvestsuna Sududeddynainsiifieuiuas
Fomngluarimnssinsauuiauuniy uenainiieluladnisdoarsdigminluvszgndldogis
nharslunugaamnssy fadunsdnuiluaisndimnssuliihlnseuuauieinuddydens
WU

gaamNIsUgaNAKIT daudAgysanisiauunalulaglugnamnssy ssuurendulsgn

Uszanduiieldaiunn Tuiindeyauariinsizinszuiunsnneglugeavnssy wisldiduesesdiolunis



10
YIUINI509ANTIALUTEANS AN Tulagduaiudeinisyrainsidainuainisalun1sidouasiaun
FONAWITNUAITUNINAINABINITVRINIAGAAMNTTN NMABANInTUAIUALUAUATYgRTeUTEVA

o w o o a

AgLunafinaIN1sfnyluavdgianssulniuazssuurenduad Jallnnuddndmsunisng

<

yAanTiitesesiumM A UszIne
IngUszasAvaInITysInIsasArusuamansmamuidamnssulniuasnasau Ianssy
Insauuny waz Imnssuszuugeniiuag tiewilugnisuinsinnisnisdesrendanuluiinen
wnadsindaludadldvaensifiussansamgean neliiAnduivimeiuimnssulassiiolidi
SaforiildsunuaulauazinlugnisuiiRnidunaneysuna Sesumalnelnomsluihisauudad
lefimsausuazdavinlassnmsthsesfieusuasussuudedendanulriuuudslndulassingluin
§2a30g 1wy Tnssmsthsesiidlonimen a.9ay3 vesmslwihdiugiinn Wudu Safiuinaianisinm
voslnglnganzogsdddussdutudinfnuiudausiduiisiomantudnfifienufmiuausaly
aulassngliiinganseslaadundnlusunisysanisesiauinanguiiazesdaiuiniaujon
s maNnauTsaanadesiuaufInimedmnssulasaigliindaaioruazanuionisues

AIAGAAMNTTY anauauBsalnuNMINmuIlasse i vesenalussezesely

1.3 InqUIsaAvamangns
131 iledanmsAnuduimnssumansuuigaamnsy
1.3.1.1  m3aSgumsasuluseiulSyalnndngnsunyi
1312 msinmuvestihdnunimiunegeamnssuidufiveuiulussduana
1313 nsvianerdnusiidulsglevifuangramnssuuaziduiiveniuly
SEAVANA
132 fiodfowaviaunnaluladuasuinnssy
13.2.1 5umagméﬁummmuJ5EJuLLazmmi’mﬁ@ﬁ’uqmamﬂsiuﬁy’ﬂuﬂizwmlm
wazaUszAd msuinAnwUSagn
1322 snsgfumeluladiiiognamnssluszduaina
1.3.2.3  dud3uanusynnIniinenunsIdewasimuiesufuninisenieg ves
VeI 1IN TTUAENTUTUNIIIRFIUSS tne-1ea3iiu (TGGS)
1324 ¥n3zauTufnIng1aeIAmINIsuAIEATUIUITIAGIUST Ine—LuoTiy
(TGGS) Tiiduaiioudunuuainusiudeniunisidonariaurd iy

DinALRWEDALEY

1.3.3  Lileinungsnagnamnssy

1331  wgngiasadigauTiuleiun1nenamnssuseninelsene



11

1332 asupuniswanidsunalulagluningaamnssy

1333 fawgisiagaamnssuluainvaiganun

2. uwwuWeuUiulse

LHUNISARILY/WAsuLUas

nagn

Y o,

AN /AU

USuUTanangnsiAInssumIans
wUudin awndgieanssuliiinag
syuvganawg dluinsgiulaainia

NTBUNINIFIUAMIATEAURANAN T

a

WIASUNF WA 2552 HLASHINTFIUAL I

q

o

JLAURANANYILNYIF W.A. 2558

W rangmslagdiiuguainnsey
UINTFIUAUATLAUYAN AN
WANYIR WA, 2552 LAYAUIATEIU
AMAITEAUDANANYILNIYF ..
2558 nieufnnuUsHIunaNgns

28198LNLAND

LENETUTUUTINANEATINUNA

MsUsEEUNANg RS

UTUUSInangnsIAmINTSUAIARNS
unUdia @avdvirnssulaiuay
syuuraniwls Tdudniannunsay

dmsumahanuassluningaamnssy

dunasuliduanlainisyinide

saufuningaainnssuimiud
gausulusedvaina luiadedn
Yaudinlaldanuinuaiisnegis

]

3
LRIUN

Had1329Ad uianelaves
Ausznounsuazdndny Tunis

Hnaw




12

nuInil 3 sTUUN1TIANTSANE Msanliunis uazlaseaieveamdngns

1. STUUNITINNITANEN

1.1 szuv
(1)
(2)

(3)
(4)
(5)

Juszuums@nwinuuninia memsenwiay 16-18 dUani

suUNTIANISAn® Tsruuninia e 1 Un1sAnwiulseanidu 2 anan1s@nen
Unfi 1 manmsdnwundtisveznand@neilitesndn 15 &ai andugeudnuiiia
nmsAnwnirgaseu imnuassegiiauazwiumheinlaglidadiuieunsiula
Aun1sAneIN1AUNG

IANSENWIRUULALLIAN
sULuuMseunIsaouluuUnAuasiiguuuumslnadidnvseiindsaude
Hszuunsieulouniigne s1879LasN15aLluUSIUTUNING1dY AU

uinendefifinisldseuumineAin European Credit Transfer System (ECTS)

1.2 msiansAneInIAgeiou

1aidl

1.3 MSHIgURgMUIgNAlUSEUUNINIA

Laid]

NsANIUNITUANEAS

2.1 Au-anlun1saiiunisisgunisaay

- 1a191wN1s JuUNg - Ang 581319987 08.00 - 16.00 .

UON 1INV JUNT - ANT FENINALIET 16.00 - 20.00 U,

*A15 - 91908 ¥ 08.00 - 20.00 u.

AR RO FAY — SuAY YeenT

A =
MAYany Wau UNSIAL - NWEWNIAY ﬂJ’eN‘V!ﬂ‘U

*sngwin Gelalidasnidunmsiseunisaeuludil uinninslainisseunisasu

Tuauas

2.2 AuandAvaidnAnm

221

IS ! 14

fpaudiniudediduuninerdumalulagwszaouinainssuasivile 310
N13fnuIsEAUNMUNgn YaedadinIng1aeImINISNANEATUIUIVIRATUET tNne-
lwosshu WA, 2260 yIadl 2 M3uiindnu 9o 11 auantRvesidir@nu (1) fo
Wugdnsansfnwseauusygrdunavsewdiauin Tuanvdnfieadesiu
msfnwilundngnsfiazidnAne viedinansnuluneivmiuiausnnsgiuves
ﬂ&jmwﬁmmé’mwﬂﬁmaaiﬂuﬁ (The Alliance of Leading Institutes of Technology in

Germany 9: TU 9) wazilinsatadeazauliiinin 2.75 3nnaAzuuuL@y 4.00 “58



222

13
e Tunsdififinsmniuazanlsifs 2.75 ualiiteandn 2.50 avdesiusraunisel
vhoufismeluaviiieadestiunisdnulundngnsiazidn@neu wazldfuaina
Wiugauan angnssunsUssdntudiaineniainssuaiansliidisunisfne
2) fanuanansalunislénmmsinguaamdninasifisualilulseniavesdudio
Inndeianssuenans (3) dpaautidunuiismuelilundngnsveUszmeves
Tadieinendeiennssuemand viiedatedudug Mduites
dnsansanunlussAuUS Y InIN IR UIAINT SUAIERI NI 0INEIANERNS @197

Fenssuludn AanssulnsAuLIANLaIAINTSUTEUULENAKIS SaLgUuwn

2.3 Jgynvastin@nwinsnidi

= a

faudindnAnwrnsndnasidulnAnefinanisiSeudtsdunnlussauuSyyinsain

[

o

¥ ¥

UNINEFUTULNVRIUTZINA TnAnwIwatlgliUemsinge Al

2.4

2.3.1

2.3.2

233

234

tndnuldanusndeasnrudinguldadesundmdeliannsailanisussenedu
Amedangulitnlalaegsaoaun
dndAnwlidlademanuiiugiunsdiuimnssuluii Imnssulnsauuia
AAINTTUTLUVLONALIT FIUTIAUALIAFIANS/ANGIPNANTOENEDIN
msusudnnsdeulusssudsyanssivnanmdndngldinalunmsdeuwaz
audilatuidlontos uwilussiuusgyanlndndnwideslfauaulalunisbey
wazshaudlatuidlomedndnduasiesdunimnauiifiuivessaiiae
Un@nwdlngvemdnanshifivssaunisabitnulugeamnssusnneu vilviues

T AUNTEUIUNTT

nagnslunisanliunisinauiluvdyn/dedniavestnfnunlude 2.3

24.1
24.2
24.3

244

TinAnwidSeufimunsdnguiofiuinuenefunisdeans
TinAnwmumuarudiugiuniouninfou

dan1suguiimatdn@nwyilind wugdinisinadinunedda mallanisisouly
UNNINYIFLAZNITRU LI
Falvfiszuvenansdiusnvuiievimihfiaendesgua fnifeu THduuziun

tnAnwualviguatinfnundlagmdnwudunsdiivey



2.5  wuunssuinAnwuazdansansinunlusses 5 U
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v %A urulnAnwusazlnisine (Aw)
STAUTY
2562 2563 2564 2565 2566
szauUIeyln U 1 25 25 25 25 25
T 2 - 25 25 25 25
521 25 50 50 50 50
Jodinfianinazdniansing - 25 25 25 25
2.6 QUUITZTUIUAULLNY
2.6.1 UUIZUIUTIWTU (U8 : Un)
. . Yauuszana
sneazdenTesu
2562 2563 2564 2565 2566
RusuUseanaue Uiy 300,000 300,000 | 300,000 | 300,000 | 300,000
Fugemyuainaamgioulindnun® 1,200,000 | 2,400,000 | 2,400,000 | 2,400,000 | 2,400,000
585U 1,500,000 | 2,700,000 | 2,700,000 | 2,700,000 | 2,700,000
e AuInntnanwlndsel Inemuwinain
Aawzisutindnwivnilng 60,000 U/ AIANTISANYA
AL UgULNAN YA 85,000 U1/ A1ANTSANEN
2.6.2  UUIZAATIWAY (U8 UIN)
- Yauuszan
KRUIALUY
2562 2563 2564 2565 2566
n. qUALIuNIS
ﬁuﬁauyﬂmﬂﬁ/ NN 665,940 685,918 706,495 727,690 749,521
ANRDULNU (ANEDU) - - - - -
Aldeoe 150,000 150,000 150,000 150,000 150,000
Adan) 150,000 150,000 150,000 150,000 150,000
ANy - - - - -
18988 9 - - - - -
521 (n) 965,940 985,918 1,006,495 1,027,690 1,049,521
. QU@QVJ‘N
GREPRII - - - - -
Anfidn - - - - -
Adaneasn - - - - -
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34 () - - - - -
534 (N) + (¥) 965,940 985,918 1,006,495 1,027,690 1,049,521
wutnAnw 25 50 50 50 50
AldIesoinAne 38,637 19,718 20,129 20,553 20,990

2.7  STUUNSANEN

NNSLTIUNITADULUUTUTEY

2.8 NSgUlaUNURLNA 18IV IRATNITAINLUYUTIUIINNNNINGIAY

AN115091NNNSB UL UNUIEAR 18397 91N

(1) wndnerdeiinsldszuuniieia European Credit Transfer System (ECTS)

o & a [ & = Y @ Y a a [
‘VIQ‘LJT]EJ&ZL’e]SﬂwaﬂLﬂm“ﬂﬂﬂinEJ‘UI@‘L!IVILU‘L!VLUG]’]?JU?%H’WVUENUQJ“VW]’J‘VIEJ’]EWJ

AINTTUANENSUNUIBIRASUSS INe—-L8a50U (TGGS)



3.

16
MANgATUAZe113EFouU
3.1 wningasIAINIINAEnsNUMda ervdvdanssalniiuazssuuseanauag
311 uumilena suunaeaangns 46  viaein
Required Credits for the Curriculum 46  Credits
3.1.2  lasea¥andngas (Curriculum Outline)

WU N WuU N 2/ Plan A Type A 2

WNINIYIUIAY / Required Course 31 wudqeAna / Credits
Jvunu / Core Course 6 wawin / Credits
A NaNIAU /Specific Course 9  wueAn / Credits

AdenFeudulasumi)
- AUAMINTIUINIANUIANLAE SEUUSRTYE /
Communication and Smart System Engineering (CSE)
- AmnssulnimMasas nasu /
Electrical Power and Energy Engineering (EPE)
- AUAMNTINTZUUYONALS /
Software Systems Engineering (SSE)
- gdmnssulasenegliindansey /
Smart Grids Engineering (SGE)
Hnvihaugnavngsiu/industrial Intemship 4 vid3efin / Credits
A IneInus/Master Thesis 12 w7eAn / Credits

UUINIYABN/Elective Course 15 wdenn / Credits



313 59939l ULAAZANIAIVILAZITUIUNLINA
3.1.3.1  uIA¥1UNAU / Required Course 31 wuwAn
2¥unu / Core Course 6 WUWAR
TUIURUEAA
W3V Hasein (ussene/UGUR/Aneriaenuled)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
52 U UITII IR AINATIN
090245001 ! 3(3-0-6)
(Industrial Research Methodology)
050245000 sz uasNI15e9NILUY 1504
(Design Methodology)
A UANIZATU / Specific Course 9 wuqein
FUIUNUAA
FWAIY Has1e3 (ussee/UHUR/Anerdaenutas)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
WhindnwndonSeuduludmnile deil

AUIAINTTUINTANUIANLALTZUUDIRIYE / Communication and Smart System Engineering (CSE)

ﬂ’]ﬁ@aﬂLL‘U‘U’N’{]iLLa$Qﬂﬂﬁmﬂlﬂiﬂﬁww

090245100 3(3-0-6)
(Microwave Components and Circuit Design)
TWslapeanisaeans

090245101 3(3-0-6)
(Communication Protocols)
sxuUdeanslsasuuuaning

090245103 3(3-0-6)

(Broadband Wireless Communication Systems)

audaanssuludniideuazndssu / Electrical Power and Energy

Engineering (EPE)

szuuduadoulaiii

090245203 3(3-0-6)
(Electric Drive System)
nMInegeukagIATIzvianmaunsalluiiusas

090245204 | (Testing and Condition Diagnostic of High Voltage 3(3-0-6)
Equipment)
nseuauazdasiussuunsanlnih

090245205 | (Electric Power Generation Control and 3(3-0-6)
Protection)

fUAAINTIUTZUUYINALS / Software Systems Engineering (SSE)
SunerAimneufinnododaiuszansnm

090245300 3(3-0-6)

(Efficient Algorithms)
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FuUNULAA
W3V Hasein (ussene/UGUR/Aneriaenuled)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
antnenssuneniamesuarrensLITTE Uy
090245303 3(3-0-6)
(Hardware and System Software Architectures)
AN TUBNAWITIUES
090245304 3(3-0-6)
(Advanced Software Engineering)
fuAdanssulassngluingaases / Smart Grids Engineering (SGE)
myufUansuazaruaulasadeidsluih
090245403 3(3-0-6)
(Modern Power Grid Operation and Control)
Tassadsiugudwsunmsdemsldaeuarnsin
iemlwihdiugs
090245404 3(3-0-6)
(Advanced Wireless Communications and
Metering Infrastructure)
nMsdan1suagImszidoua
090245405 3(3-0-6)
(Data Management and Analysis)
‘c’]nv‘hmuqmmwnﬁm/ Industrial Internship 4 wienn
FuUNUILAA
EVGOLY Has1eim (ussene/UGUR/Aneriaenuled)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
Hnvihaugeamngsy
090245099 4
(Industrial Internship)
enus/ Master Thesis 12 widaeha
UWNUILAA
SRV Yasedn (ussee/UHUR/Anerdaenutas)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
WeNUS
090245098 12

(Master Thesis)




2.1.3.2  “uIn¥a0n / Elective Course
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15 U280

UIUNUEAA
EVGOLY Fasedn (ussee/UfUR/Anundenues)
Code Courses Credits
(Lecture/Practice/Self-study Hours)

A ndenanIZAY / Specific Elective Course

AANTTUINTANUIANLAZIZTUUDIRIBZ/ Communication and Smart System Engineering (CSE)
oY nasHazNSnTiateya

090245121 3(3-0-6)
(Information Theory and Source Coding)
Tnsatedeansivsdniiadoud

090245122 3(3-0-6)
(Mobile Radio Networks)
3FINITUAWDINA

090245124 3(3-0-6)
(Antenna Engineering)
\w3nsilowariiniseanuuuiioan

090245125 3(3-0-6)
(DSP Design Methodologies and Tools)
msAeansdeusvay

090245126 3(3-0-6)
(Multimedia Communications)
anUnenssuiueaiedle

090245127 3(3-0-6)
(VLSI Architecture)
MseenuUUSaneaTiuveuesessusTUUATnea

090245128 3(3-0-6)
(Algorithm Design of Digital Receivers)
INgINIIASY

090245129 3(3-0-6)
(Cryptography)
an1UnenssuvesvuLLas M USEINANavegUN Tl
sdniiadeud

090245130 3(3-0-6)
(System and Processor Architectures for Mobile
Devices)
NUYNINTIRIVLAENTUTELTY

090245131 3(3-0-6)
(Estimation and Detection Theory)
Yeymiiewluavniamnssulnsauuinu

090245132 3(3-0-6)
(Special Problems in Communication Engineering)
gandwIsimunInewazlassneingaandii

090245133 | (Software-Defined Radio and Cognitive Radio 3(3-0-6)
Network)
MNAYIAUIMATIUINTALLIAL

090245134 3(3-0-6)
(Advanced Topics in Communications)
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UIUNUEAA
EVGOLY Fasedn (ussee/UfUR/Anundienues)
Code Courses Credits
(Lecture/Practice/Self-study Hours)

nuiauuusivanlyiuiienslinueugeisnies

090245135 | (Electromagnetic Field Theory for Smart Sensing 3(3-0-6)
Applications)

guAdanssuludnnaazna s / Electrical Power and Energy Engineering (EPE)
audetieldveszuulnih

090245222 3(3-0-6)
(Power System Reliability)
amiztnsglussuulninmids

090245223 3(3-0-6)
(Electrical Transients in Electrical Power Systems)
SEUULUNS UL UALAES

090245224 3(3-0-6)
(Battery Storage Systems)
g 1uguAL

090245226 3(3-0-6)
(Electric Vehicles)
Sosdmamzmadnuimnssuluinids

090245227 3(3-0-6)
(Selected Topics in Electrical Power Engineering)
nMsussaunsngszuuliuazAas

090245229 3(3-0-6)
(Asset Management of Electrical Power System)
msuefiwesd Auauuarlesiuszuulninmgs

090245230 3(3-0-6)
(Power System Monitoring, Control and Protection)
sruumManan iiluunsEaneaug

090245231 3(3-0-6)
(Distributed Generation Systems)
nasuusudmsunsanlnin

090245233 | (Renewable Energies for Electrical Power 3(3-0-6)
Generation)

fUAINTTUTZUULONAUIS / Software Systems Engineering (SSE)
pRURNIABINI TN

090245322 3(3-0-6)
(Computer Graphics)
L%iaqﬁmLawwmqéhuf‘mmmiﬂauﬁmma%@wﬁﬁa

090245323 3(3-0-6)
(Selected Topics in Practical Computer Science)
SoafmanEIduImns ST UUTeNALS

090245325 3(3-0-6)
(Selected Topics in Software Systems Engineering)
anulasadsluszuuaionie

090245331 3(3-0-6)
(Network Security)
nsueaiudnsna

090245332 3(3-0-6)
(Machine Vision)
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SHaYN I8

Code Courses

UIUNUEAA
(ussee/UfUR/Anundienues)
Credits
(Lecture/Practice/Self-study Hours)

ANSUTEUIBRANINATADA

090245334 3(3-0-6)
(Digital Image Processing)
YONLITHIA 3(3-0-6)
090245336
(Embedded Software)
miﬁ'aui?uaﬂm%ﬁﬂi
090245337 3(3-0-6)
(Machine Learning)
m3deulusunsuanudigsuubeUsyananans il
090245338 | (High Performance Computing using Graphics 3(3-0-6)
Processing Units)
an1Unenssuneuiiinestugs
090245339 3(3-0-6)
(Advanced Computer Architecture)
nannsviivilestoya 3(3-0-6)
090245340
(Principles of Data Mining)
NIAUAUAITAUNA
090245341 3(3-0-6)
(Information Retrieval)
seadeuTBnsmeuiusanludd
090245342 3(3-0-6)
(Algorithmic Differentiation)
N3UTTIANARUUIUIY
090245343 3(3-0-6)
(Parallel Computing)
MSAUINNIING IPNARTANTTAULES
090245344 3(3-0-6)
(High Performance Scientific Computing)
mMylaswideyavuaivg
090245345 3(3-0-6)
(Big Data Analytics)
nslinausEninuyuduarnaNiinnes
090245346 3(3-0-6)
(Human-Computer Interaction)
udeyauavanadaya
090245347 3(3-0-6)
(Database and Data Warehouse)
MsmAnzaiian
090245348 3(3-0-6)
(Optimization)
m3Uszgndlinisuszanananmidnes
090245349 3(3-0-6)

(Applications of Digital Image Processing)

auddanssulassngluingaaies / Smart Grids Engineering (SGE)
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UIUNUEAA
EVGOLY Fasedn (ussee/UfUR/Anundienues)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
syuvdeansdvsulasaiglnidanses
090245423 3(3-0-6)
(Communication Systems for Smart Grids)
Suwmedidnvesdaringg soud
090245424 3(3-0-6)
(Internet of Things)
auvasanlawesdmivlassglnindeniey
090245425 3(3-0-6)
(Cyber Security for Smart Grids)
mideiawluavimnssulassgliingaaioy
090245426 3(3-0-6)
(Advanced Topics in Smart Grid Engineering)
Ygymiiewluarrimnsmlassielnidanioy
090245427 3(3-0-6)
(Special Problems in Smart Grid Engineering)
3.1.4  WAUNISANEN
3.1.4.1 UM 1 pMensAnedl 1
UIUNUEAA
W3V Fasedn (ussee/UfUR/Anundenues)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
sz uaTNI5e9NILUY
090245004 3(3-0-6)
(Design Methodology)
Fyndeniiil/Avidenanesny Jvdendiu duq /
090245xxx | AW MAWIZAIU ?)Iu"] (General Elective/ Specific 3(3-0-6)

Elective/ Other Elective/ Other Specific Course) *

TrinAnwdanseusulafunils ael

AN INTANUIANLAZIZTUUDIRIYY / Communication and Smart System Engineering (CSE)

ﬂ’]ﬁ@aﬂLL‘U‘U’N’{]iLLa$Qﬂﬂﬁmﬂlﬂiﬂﬁww

090245100 3(3-0-6)
(Microwave Components and Circuit Design)
TWslapeanisaeans

090245101 3(3-0-6)
(Communication Protocols)
sxuUdeansisasuuuAning

090245103 3(3-0-6)

(Broadband Wireless Communication Systems)

auAdanssulninaazna s / Electrical Power and Energy Engineering (EPE)

090245203

seuutuLadaubiin

(Electric Drive System)

3(3-0-6)
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nMInageukagIATIzvianmaunsalluiiusas

090245204 | (Testing and Condition Diagnostic of High Voltage 3(3-0-6)
Equipment)
nsmuauazdasiuszuunsanlnih

090245205 3(3-0-6)
(Electric Power Generation Control and Protection)

fUAAINTTUTZUULONAUIS / Software Systems Engineering (SSE)

Funeuianeneuiamesediiusyavsnm

090245300 3(3-0-6)
(Efficient Algorithms)
antnenssunauiiwesuarrensiLITIzUY

3(3-0-6)

090245303 | (Hardware and System Software Architectures)
ImnssuroniLaiduge

090245304 3(3-0-6)
(Advanced Software Engineering)

fuAdanssulasenelningaases / Smart Grids Engineering (SGE)

nsufiansuazaIuaulasaviemasiuii

090245403 3(3-0-6)
(Modern Power Grid Operation and Control)
Tnssadreitugiudmsumsdeansldansuazmsantne

090245404 malw%%y’uqﬂ (Advanced Wireless Communications 3(3-0-6)
and Metering Infrastructure)
mMsdanisuazInTzideya

090245405 3(3-0-6)
(Data Management and Analysis)

394 15

* 1iveadl iTsdnansalvasnnuldeiviganiziuvasfaundngns nisidenamsidoulunainivuden Jadas

IFfuanuiiugauamnamsduasiussaunuanizdiunug

3142 Ui 1 mensanendi 2

FIUIUNUEAA
A P (ussene/UUa/Anendinenuias)
SHAIY F93518391
Credits
Code Courses
(Lecture/Practice/Self-study
Hours)
se1J8UITIRuRgna NIy
090245001 3(3-0-6)
(Industrial Research Methodology)
deniluAridenanyy T dendiu
090245xxx ) o 3(3-0-6)
U Aaniznu aue (General Elective/




24

Specific Elective/ Other Elective/ Other

Specific Course) *

090245xxx

FyudeniluAvnidenanizing Jvudendu
3uq Avanizdu du (General Elective/
Specific Elective/ Other Elective/ Other

Specific Course) *

3(3-0-6)

090245xxx

FyndeniluAnidenianizig Jvudendu
ﬁuﬁ] /ATNANIZATY 3‘14‘] (General Elective/
Specific Elective/ Other Elective/ Other

Specific Course) *

3(3-0-6)

090245xxx

SedenihluAvndenamsanw Svndendiu
ﬁuﬁ] /ATNANIZATY 3‘14‘] (General Elective/
Specific Elective/ Other Elective/ Other

Specific Course) *

3(3-0-6)

E)EY

15

* iansliFedndnealvasanudervganizduvesgaunangas nisidenameideulunuinivuden Jedas

IHSuananiurauanenarsduazduszaunuanizaiunug

31.43 Ui 2 Anansanend 1

FIUIUNUEAA
SWRAIY Has1e3 (ussene/UHUR/Anerdaenutas)
Code Courses Credits
(Lecture/Practice/Self-study Hours)
Hnvhaugeavingsy
090245099 4
(Industrial Internship)
394 a
3144 U7 2 amenisAnedi 2
SRAIYT Fosredn FIUIUNUEAA
Code Courses (ussene/UHUR/Anerdaenutas)
Credits
(Lecture/Practice/Self-study Hours)
Inenfinus
090245098 12
(Master Thesis)
394 12
SR 46(X-X-X)




Plan A (2) (4 semesters)

Plan of Study

25

Total
Assignmen
Lecture Preparation working ECTS KMUTNB
Course t and Code
hours for exam hours per | credits Credits
self-study
semester

Semester |
Core Course
Design Methodology 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245004
Communication and Smart System Engineering (CSE)
Microwave Components and

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245100
Circuit Design
Communication Protocols 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245101
Broadband Wireless

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245103
Communication Systems
General Elective/ Specific Elective/
Other Elective/ Other Specific 3hx 15w | 5hx 15w 30 150 6 3(3-0-6) | 090245xxx
Course *
Electrical Power and Energy Engineering (EPE)
Electric Drive System 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245203
Testing and Condition Diagnostic

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245204
of High Voltage Equipment
Electric Power Generation Control

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245205
and Protection
General Elective/ Specific Elective/
Other Elective/ Other Specific 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Course
Software Systems Engineering (SSE)
Efficient Algorithm 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245300
Hardware and System Software

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245303
Architectures
Advanced Software Engineering 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245304
General Elective/ Specific Elective/
Other Elective/ Other Specific 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Course
Smart Grids Engineering (SGE)
Modern Power Grid Operation and

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245403
Control
Advanced Wireless
Communications and Metering 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245404
Infrastructure
Data Management and Analysis 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245405




General Elective/ Specific Elective/

Other Elective/ Other Specific 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Course
Total of Semester | 30 15

* To ensure the identity of graduates with appropraiate qualification in specific disciplines, registration of elective courses must

be approved by lecturers and coordinator of that specific discipline.

Semester Il

Core Course

Industrial Research Methodology 3h x 15w 5h x 15w

30

150

3(3-0-6)

090245001

Elective Courses

General Elective/ Specific Elective/

Other Elective/ Other Specific 3h x 15w | 5h x 15w

*
Course

30

150

3(3-0-6)

090245xxx

General Elective/ Specific Elective/

Other Elective/ Other Specific 3h x 15w 5h x 15w

Course *

30

150

3(3-0-6)

090245xxx

General Elective/ Specific Elective/

Other Elective/ Other Specific 3 x 15w | 5hx 15w

*
Course

30

150

3(3-0-6)

090245xxx

General Elective/ Specific Elective/

Other Elective/ Other Specific 3hx 15w | 5h x 15w

*
Course

30

150

3(3-0-6)

090245xxx

Total of Semester I

30

15

* To ensure the identity of graduates with appropraiate qualification in specific disciplines, registration of elective courses must

be approved by lecturers and coordinator of that specific discipline.

Semester llI

Industrial Internship 30 4 090245099
Total of Semester Il 30 q

Semester IV

Master Thesis 30 12 090245098
Total of Semester IV 30 12

Total 120 46
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List of General Electives of TGGS/CSE/EPE/SSE/SGE as approved by the TGGS Coordinators

Total
Assignmen
Lecture Preparation working ECTS KMUTNB
Course t and Code
hours for exam hours per | credits Credits
self-study
semester

List of Specific Electives of TGGS/CSE as approved by the TGGS Coordinators:
Information Theory and Source

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245121
Coding
Mobile Radio Networks 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245122
Antenna Engineering 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245124
DSP Design Methodologies and

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245125
Tools
Multimedia Communications 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245126
VLSI Architecture 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245127
Algorithm Design of Digital

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245128
Receivers
Cryptography 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245129
System and Processor

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245130
Architectures for Mobile Devices
Estimation and Detection Theory 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245131
Special Problems in

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245132
Communication Engineering
Software-Defined Radio and

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245133
Cognitive Radio Network
Advanced Topics in

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245134
Communications
Electromagnetic Field Theory for

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245135
Smart Sensing Applications
List of Specific Electives of TGGS/EPE as approved by the TGGS Coordinators:
Power System Reliability 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245222
Electrical Transients in Electrical

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245223
Power Systems
Battery Storage Systems 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245224
Electric Vehicles 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245226
Selected Topics in Electrical Power

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245227
Engineering
Asset Management of Electrical

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245229
Power System
Power System Monitoring, Control

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245230
and Protection
Distributed Generation Systems 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245231
Renewable Energies for Electrical

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245233

Power Generation
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Total
Assignmen
Lecture Preparation working ECTS KMUTNB
Course t and Code
hours for exam hours per | credits Credits
self-study
semester

List of Specific Electives of TGGS/SSE as approved by the TGGS Coordinators:
Computer Graphics 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245322
Selected Topics in Practical

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245323
Computer Science
Selected Topics in Software

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245325
Systems Engineering
Network Security 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245331
Machine Vision 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245332
Digital Image Processing 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245334
Embedded Software 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245336
Machine Learning 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245337
High Performance Computing using

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245338
Graphics Processing Units
Advanced Computer Architecture 3h x 15w | 5hx 15w 30 150 6 3(3-0-6) | 090245339
Principles of Data Mining 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245340
Information Retrieval 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245341
Algorithmic Differentiation 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245342
Parallel Computing 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245343
High Performance Scientific

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245344
Computing
Big Data Analytics 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245345
Human-Computer Interaction 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245346
Database and Data Warehouse 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245347
Optimization 3h x 15w | 5hx 15w 30 150 6 3(3-0-6) | 090245348
Applications of Digital Image

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245349
Processing
List of Specific Electives of TGGS/SGE as approved by the TGGS Coordinators:
Communication Systems for Smart

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245423
Grids
Internet of Things 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245424
Cyber Security for Smart Grids 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245425
Advanced Topics in Smart Grid

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245426
Engineering
Special Problems in Smart Grid

3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245427

Engineering




090245001

090245004

090245100
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3.1.5  A195U1931873%/ Course Description

521 U8UT I A@AFINN T 3(3-0-6)
(Industrial Research Methodology)
Fwdadunew: Ll
Prerequisite: None
seileuIdedmiunisussendlugnamingsy MsWeukaznsdLaueniunaie

a =} a a v

NINUNIWITIUNSTTY tusiilenidesiunedfuansinsvsoayansing duuun
MaUnALA
Research methodology for industrial application. Technical writing and

presentation. Literature reviews. Introduction to patent, Technical seminar.

sziiaulsNIT00nkUY 3(3-0-6)
(Design Methodology)
dsAuneu: Ll
Prerequisite: None

NIYUIUNITOONLUUEIMSUTEUUIAAIMSOTENd (VDI 2221, VDI 2206) 15013
ponuuusluiiml wugtdufefunsiauiduiglaauilae: uuimadangu]
ABn15UFTR wugdnAsadunaianiseenuuukaznisadiaalunin lasesu:
NSUTIELETU NTNUNIUNNTORNLUY miﬁ’uauaﬂ%y’aqmﬁw

Design processes for mechatronic systems (VDI 2221, VDI 2206), methods
for conceptual design. Introduction to the development of consumer goods:

Theoretical Approaches, Practical Methods, Introduction to Styling and

Visualization Techniques. Project: Briefing, Design Review, Final Presentation

n15eaNnkUUNaswazaunsallulasian 3(3-0-6)
(Microwave Component and Circuit Design)
FnUsduneu: IngANUuYTeUTRIIANgNS
Prerequisite: Curriculum Permission

noufaunusiivanliii nguflaseng msfiarsanguuuuinlvedasng
W1deesiea nTNNTinavedy QI LNUAIWEDS N1999ALUUIITIZUIU 60
nsesdyIal MUUIMAaNIY Mmduass Tassinanisuund gunsaldidnvsedindly

o

glailasiaviuseian BJT, MESFET, HEMT nn3eeniuuiinsvensiifidayaiasuniy

o
oy

A1 N130BNHUUNITVIUIAIVIENNITNUFIY N1TOBNKUUIATBITUAF Y10



090245101

090245103

Electromagnetic field theory. Network theory generalization. S-
parameters. Signal flow graph. Smith chart. Design of planar circuits. Filters.
Dividers. Couplers. Matching networks. Microwave electronic devices including
diodes; BJTs; MESFETs and HEMTs. Low noise amplifier design. Power amplifier

design. Transmitter design. Receiver design.

Wslnaeanisiasns
(Communication Protocols)
FdsAuneu: IneANIALTEUTRINENGNT
Prerequisite: Curriculum Permission
LLu%ﬁ@ﬁug’]u‘Umﬂ’]igaﬁ’]ﬂﬂ/ﬁfﬂNUWMJLLﬁBLﬂ%@ﬂWSﬂ@MW’JLW@% LIARYEITY
nsvnudmsulasaiiansetis lulagvealaseiiowazuinggiu lunao19as
WUU 1SO/0S! iSetneituitusesviesdiu Sumesidnuarmsideudeindetns wuin
ﬁugmuazmiaaﬂLLUUIU?TMﬂaamiﬁami FULUULAENTTALTEUIIUYB YA
Tuslamea TCP/IP BBmsdnnsteyaiiiawatn mstmumdunanisdenlosuas 1P
NanNN15911914v89 TCP wag UDP N13AIUANAINNLDAUBY TCP Tuslnmoatuue
WaLATY
Fundamental concept of telecommunications and computer networks.
Concept of layers composing the networking framework. Network topology
and standards. The ISO/OST reference model. Local Area Network (LAN).
Internet and connecting networks. Basic concepts and design aspect of
communication protocols. Model and operations of the TCP/IP protocol suit.
Error handling methods. Routing algorithms and IP. Working principle of TCP

and UDP. TCP congestion control. Application layer protocols.

seuvdoaslSaeuuudndag
(Broadband Wireless Communication Systems)
FnUsduneu: IngANUuTeUTRIANgNS

LLusﬁngmi?iamﬂ%’maﬁ%maa wuudnaevesdynrauuulideries ndnns
yosmadansdafimdnduatsnuiideian mawudeyides mmsdoasuuy
warEARUNI nsRRLITEUUSIEmATle FFT AU ULAUNUILUUIUDOWLYN VD
nauarauansd T msdyaamaiatazanud nMsUsEInuAtesdyyI
nsiesziaudazifulunsdndudnfinnaindiegsssuuiildinada OFDM

NANNI5VDITEUUADAST CDMA LUUINaestosda g ralussuudnans COMA
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90245203

090245204

Tnssadan3nddu n1sinsivseansanena3esiuseuu COMA szuudeans
Tnsdwiindouiiyad 5

Introduction to digital communications. Discrete channel models.
principles of orthogonal frequency division multiplexing OFDM.  Fourier
representation. Multicarrier transmission, implementation by fast Fourier
transform (FFT). Cyclic prefix. Timing and frequency offset. Timing and
frequency synchronization. Channel estimation. Probability of error analysis.
OFDM systems examples. Principles of code division multiple access (CDMA).
CDMA transmission channel models. Receiver structures. Performance analysis

of CDMA receivers. 5th Generation Mobile Communication System:s.

szuudusAdaulnii
(Electrical Drive System)
FudsAunau: bl

(%

unthiAgfuszuuiundoulnin nufitugruresmaedeuiiniana aoulies
wasdmiuszuutuindoulii izUUﬁULﬂﬁauﬂiSLLamiﬂLLazmimuQm UV
ﬁiJ”‘ULﬂgau%ﬂiﬂiﬁaLLasﬂﬂiﬂQU@u 33UU6U”ULﬂﬁlaumﬁmﬁmazmiﬂ’mﬂu JEUU
Tundeuaindidaunuduaznisauny

Introduction to electrical drive systems. Fundamental theory of
mechanical motion. Power electronics converters for electrical drives. DC drive

system and its control. Synchronous drive system and its control. Induction

drive system and its control. Switched reluctance system and its control.

nsnagauLazdnszian naunsallniiusegs
(Testing and Condition Diagnostic of High Voltage Equipment)
wdadunew: Ll
Prerequisite: None

msaduazinuseiuliiussgeduiesujuinisiniiiuseas nsvaaeuns iy
AurasgUnsallinssasssussiulninssuaady Nssuanse waslssuBuad
nsAnawliiuazinaianiseeniuvauiy msiinfavisauisdiuluauiuy
vosgUnIall i usIaUariZn1InTI9in seuUnTRAnA kAR IRian e UN Tl
Iflussas nmsamainnisifiafavisavisdulussuvaneliiusegalaau n1s
nageuaznsUnshvmdenlasiihmdanenisnaaeunisliihuasnmaaeu

YUAUIY
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090245205

Generation and measurement of high voltage in laboratory. Withstand
voltage test of high voltage equipment by AC, DC and impulse voltages.
Electric field calculation and insulation design technique. Partial discharge in
high voltage insulation and measurement technique. Condition monitoring
and diagnostic of high voltage equipment. Partial discharge measurement in
underground cable system. Testing and maintenance of power transformer by

electrical and insulating oil tests.

nsadunuuazdasiuszuunsuanlvin
(Electric Power Generation Control and Protection)
a v Y 1 =
Fndadunew: Ll
Prerequisite: None
walulagmandalnih  nMsgeuseszuunsranliiuuAufy, Luundany
a d‘ v & ¥ 1 1 o (% 1 (%
mwdsunulsduiazuuunsgategudidiglasvtedidedain (gu wdsanu
a & [ o [ [ [ ¥ [y o
WE9RNTINE WAMUAY LUAWBIANAUNGU saeudlndin Wudw) ndnnsinau
0438 UUNSHAR AN amsiuifgIfunaTakasiadiosnimvesssuulasetig
Masliin ndnnsiiugiulunisaivauauLazusnuneliin . nsauIwased
Audaliiudrglassreidelnimvan n1sviauwuusniueasaaniialii
waznisuuslunisslvan seuumuauaudnalii ssuuatuauwsaiunisli
FEUUAIUANNITUNTIURIN&dlnH1 n1sasrawuuiiaesdmsuszuunisndaliii
wuuBdlasHawazuuu g uesnes ANNRANTDINITINIRILaENaNNTIUgIY

a

goan1stlostuszuundnliin mstestuszuundnlniiluannignisvhauiliung
Fomsfinrsunfnrfumsufiinisvesszvundandsnuluihvus foudosgiu
lasstremasluiudnuagrasanuendosnainlassiiemasiuiivgn

Electric power generation technologies. Grid integration for conventional
generation, variable renewable energy and distributed energy resources (i.e.
solar photovoltaic, wind turbine, battery energy storage, electric vehicle).
Principles of generator operation. Overview of power grid dynamics and
stability. Frequency and voltage control principles. Generator synchronization.
Generator parallel operation and load sharing. Governor control systems.
Excitation control systems. Power system stabilizer and power oscillation

damping. Modelling of conventional synchronous generators and inverter-

based generation resources. Generator fault and protection principles.
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Generator abnormal operation protection.  Grid-connected and islanded

operation considerations.

090245300 JuUADUITINIABUNANDIDEHUTZTRNTA W 3(3-0-6)
(Efficient Algorithms)
FdsAuneu: IneauiuYeUTeIaNgns

Prerequisite: Curriculum Permission

NISLTENAIRU: NTLILIEIAULUUNDY NSISBIANULUULADN NTLSLNAIAULUU
WS NS5 ENENAULUUENYDIN NSISEEIAULUURNETY NSISEIRIAULUUATINYBSY,
NMSAU: NTAURIBUUAIAU NMSAUNUUUNINIA NSAUNITULLINIE ASAUMLUY
WW2an dane3Tiuves Bellman-Ford dane3fiuves Dijkstra Sanesfiu A*, laseadia
Joya: 19115 915158 aufin M3due mseuey §n Auldvuuninie, nszuiu
Viedsanesiiu: n15i3en91 Juneudsulwenuaze1vuy Juneuizussiavaslun
fvuansnan, msmAimngauiige: msvafiuiniian Avuansdadu 358
wang, ngeanududounisnisaiwin: dynisallelng nquidguidudl, n1s
Useend: mstudadeya mnudaensdy Adineans
Sorting: Bubble sort, Selection sort, Insertion sort, Heap sort, Merge sort,
Quick sort. Graph search: Linear search, Binary search, Breadth-first search,
Depth-first search. Bellman-Ford algorithm. Dijkstra’s algorithm. A* algorithm.
Data structures: Lists, Arrays, Stacks, Queues, Hash tables, Heaps, Binary trees.
Algorithm paradigms: Recursion, Divide and conquer, Greedy algorithm,
Dynamic programming. Optimization: Maximum-flow, Linear programming,
Simplex algorithm. Computational complexity theory: big-O notation, NP.

Applications: Data compression, Security, Math.

090245303  @n1Un8NITUABNNANDILAZTINALITIZUY 3(3-0-6)
(Hardware and System Software Architectures)
FnUsduneu: ngANUILYEUTDIMANENS
Prerequisite: Curriculum Permission
msvnueg ezl nresrsuinmesilefinisussianalusunsy NMseenLuY
sguuUszanana nisuszanananuulidlad aateenssuwuu out-of-order N3
Funenavenioulvlulusunsy NMTENKULLAY N1T08NKUUNLIEAIINET 115

Uszaanaideuuny anuduiesdu nseenuuuniigmudauyf ssuugendus
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g98 GoNALITIZUU NIDDNLUUTZUUZONALIS nszuiuialn1s@eulusunsy n1g
ulszavsnmwedUsunsusnenisidveansauasuazsensiuag

Translation from a high-level language to hardware operations. Processor
design. Pipelining. Out-of-order processing. Branch prediction. Caching. Memory
subsystem. Concurrency. Locality. Virtual memory. Software subsystems. System
software. The design of software systems. Programming paradigms. Hardware-

software co-optimizations.

090245304 AfansauvanduITIugs 3(3-0-6)
(Advanced Software Engineering)
FnUsduneu: ngANULYeUVDIANENS
Prerequisite: Curriculum Permission
nszvIUMINAgenAwTalslml walalunsmuueAuABInITLarMSIWEY
finuniu n1snegeurenduslaedaludd weadan1suinistasanisniswaun
YONALIS
Modern software development process. Techniques for specifying software
requirements and coding robust programs. Automated software testing. Software

project management techniques.

090245403 n1sUfuANMsuazAUANlATIdnenIalni 3(3-0-6)

(Modern Power Grid Operation and Control)
FnUsduneu: IneANUuYTeUTIANgNS
Prerequisite: Curriculum Permission

Tasvadaftugiuvesssuude sl Aaunisvedassiemdsinin ns
Feudelssluiimdsnunyuidsuvuslnguazvuindnidiglasanemdsliin
nansEnuaINNIsistutesgUnsaididnnseindmatlulasstefddlni A
FofeldvaslassdnomdsludhAflsdwimdsnunyuisunuuuysiufadly
USinaunn wdnnsiugiuduasegenanivesnisufiiinislasetnomdsind
nEnmsiuguiefuaiesnmuazanusiunsasafovesseuulasstnefdsli

a wva

WmsgIusasndninasin s dinistasainemadsliin  n1seruaumaslniuag

ARl n1sPIvANiaIskenTinlazusnulni nsufjdinisuazaluay

lasstadddlihauadn ssuudamsndsnudmsulasselningaesos
Introduction to electric power supply structure. Power grid evolution.

Integration of large- scale renewable energy and distributed generation



090245404

090245405

resources.Effect of power electronic interfaced equipment penetration. Power
grid reliability containing variable renewable energy. Economic operation of
power grid. Principles of power grid stability and security. Power grid standards
(grid codes). Active power and frequency control. Reactive power and voltage
control.Microgrid operation and control.Energy management systems for smart

grids.

Tassadreugrudwiunmsiomslfmeuaznmsiavtsemalniidug
(Advanced Wireless Communications and Metering Infrastructure)
FnUsduneu: lngANUUYTeUTRIANgNS
Prerequisite: Curriculum Permission

wugihgmsdoansiiany nquimuihasduiuusuuugy nszuaunsuuug
e nsaaveuludesdyeyu miﬁy’uﬁwmé’mmm WUUANADIYDIA Y QYL TIE D
NIsUBANLATAIMALUUATABa UTedanTninvesnisuegianiuuiinealy
Yosdyaradliany N1 U090 UL UUNANENIOATIEIUAIRIT Y QY1 EUAD
dyarnsuniu anuiiszsdulunisfmadeyainnain Simesluindqaies
Tassadeitugudimiunisamiovmaluihiugs (AMD) aendnonssuvediasetg
doansdmiulasatngliingsnies nsdndteyaluszuunisianienisludi
seuuUImsianisteyalunisianulgnialudin (MDMS) nssudslunisdediunis
Fnaauldlih nsdexlesseuusing q Wasefululaseielnindenses

Introduction to Wireless Communications. Probability Theory. Random
Variables. Random Processes. Matrix definitions. Operations. and Properties.
Path Loss. Shadowing. Statistical Multipath Channel Models. Digital Modulation
and Detection. Performance of Digital Modulation over Wireless Channels.
Multiple Access Techniques. Signal to Noise Power Ratio. Detection Error
Probability. Smart Meters. Advanced Metering Infrastructure (AMI).
Communication Network Architecture for Smart Grids. Meter Data Acquisition
System. Meter Data Management System (MDMS). Anti-tampering
Methodology. Smart Grid System Integration

N33ANIsHaTAATITdaYa

(Data Management and Analysis)
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FdsAuneu: IneANIALTEUTRINENGNT
Prerequisite: Curriculum Permission
msdaiukarn1sinnIsteyavuatng wuudnaesdeyadeduiusuasiuuiined
Yoyanslassain adfnaziedesdielumsinsgidonavunslng msiausteya
Data storage, data management, and data processing. Database models

including Relational model and Semi- Structured model. Statistics and

exploratory data analysis. Analytics tools for big data. Data visualization.

090245098 AN IWUS 12
(Master Thesis)
IndaRuneu: Lud
Prerequisite: None
mAdeluidefiunauleluaimnssulnsauwey

Research on an interesting topic in Communications Engineering.

090245099  Hn¥ineUaAEIMNTH 4
(Industrial Internship)
Fwdadunew: Ll
Prerequisite: None
daymimnssihlssnugeamnssy msinnshauludanedesgnaingsy
FeauasunsUURULagHaa NG
Engineering industrial problems. Industrial work environment,. Report about

work and and outcomes.

090245121 wgufuEshasnsidsiadaya 3(3-0-6)
(Information Theory and Source Coding)
FdsAuneu: IneANIALTEUTRINANGNT
Prerequisite: Curriculum Permission
FayailudisuuulinudneulnslnisidisiaeulnsUuaztediinves
amiauzﬁﬁa;&aﬁiaLﬁaqLLUUﬁmmﬁwmimaulwsﬁé’fgzgm?wqmu%’ﬁﬁau:uuawLv\la
Lim%ﬂauasmiv‘hmmwuL%qLﬁwqwﬁmsﬁ@Lﬁaum@Né’mwmmgmmilfﬁﬁﬁa
dryaoudes
Discrete memoryless sources. Entropy. Entropy coding and performance

limits, continuous sources with memory. Speech quantization, differential



090245122

090245124

encoding and linear prediction. Rate distortion theory. Standards of speech

coding.

TassneReansinsdnviindoud
(Mobile Radio Networks)
FdsAuneu: IneauiuYeUTeIaNgns
Prerequisite: Curriculum Permission

wuzilaswienisdeasndoufinaziTauinis iSU‘UL%aqaﬁ an1Unanssy
Y9955 UULATITAIUINITIIN GSM TUET UMTS azszuu 4G N33z eaiunnsy
wazn1sinulgarululasediegiu COMA seuu WCDMA/UMTS aa1dnenssy
239AUTZNBU M19LADNLAENANNITIUNIT9DNLUU TATITE 4G Laznaluladndn
wuziunalulagdmsvlaseinglugadely wu ssuuingivunsigsandnas
Tassneingrenidin wazlassneifauuandafuiauegiedu Tasaions
deansindeudiszuy WLANs Aldunsgu IEEE 802.11 fuguvesssuutu PHY
naenaunsiiiivdeuaslaseieriomalunmsiy wugh Bluetooth (802.15.1)
WAy ZigBee (802.15.4) dwiunisdeansszezay nsldeulassaduesidans
LAZNITUTITINNITLATIUE

Introduction of mobile radio networks and hysterical review. The cellular
systems. System architecture and evolution from GSM towards UMTS and 4G
systems. The spread spectrum technique and their usage in CDMA-based
networks. The WCDMA/UMTS networks including its architecture, the used
entities, and the system design choices and principles behind. The 4G network
and core technology. Introduction to technologies for the next generation
networks such as Software Defined Radio (SDR), Cognitive Radio network, and
Heterogeneous Networks (HetNets). WLANs based on the IEEE 802.11 standard.
Basic aspects of the physical layer as well as the medium access and issues
of whole networks. Introduction to Bluetooth (802.15.1). ZigBee (802.15.4) as
the short range communications. Wireless Sensor Network: applications and

network management.

IAINTTUEDINA
(Antenna Engineering)
FdsAuneu: IneAuiuYeUTeImMaNgns

Prerequisite: Curriculum Permission
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090245125

090245126

090245127

FAALATNITINLADIVIIAIDINIA N1TIATIZRAILDINIALUUAILY LALA
A81NALUUIEUAIA @1801nALUUtedn Mdzisuaisoinanuululasansy
LATANEAINAKUUTNAIINENT kuaRadesnsendisdatseinia seuuatgeIneA
wazmALANITIN

Antenna types and parameters. Antenna analysis: wire antennas, aperture
antennas, reflectors, microstrip antennas and broadband antennas. Concept

of antenna arrays. Antenna systems and measurement techniques.

\n3nefiouaziiniseenuuuiiean

(DSP Design Methodologies and Tools)

FnUsduneu: ngANULYeUVDIANENS

Prerequisite: Curriculum Permission
LLW‘L‘E’]miﬂizmaé’mﬁyﬁmﬁﬁmaaLLaz(?f’nJismaé’iyzyﬂﬁummmﬁﬂumi

9ONWUUD VHDL, C/C4++ way Matlab weluladfildadneondi ASICs, FPGAs wag

AUsENIRdNNNITERNLUUTEAUEINTINTAS 9sARAE N THUAT BN TS
Introduction to digital signal processing and processors. Design languages:

VHDL, C/C++, and Matlab. Implementation technologies. ASICs, FPGAs, and

processors High level design: code generation and hardware synthesis.

mydeansaeuszan
(Multimedia Communications)
FnUsduneu: ngANUILYeUTRIANENS
Prerequisite: Curriculum Permission
winvesdyyruofisuninlenasdyyiadsinisareulnduaznisdisia
nsdudanisdsinuuaznislinadyaiunisadiawasnisdunszidyyinde
U'ﬁsaummgm JPEG, MPEG-xx, H.26x W@y DVD
Signal types: images, video and audio. Quantization and coding.
Compression. Transmission and signal modeling. composition and synthesis of

multimedia signals, JPEG, MPEG-xx, H.26x and DVD standards.

andnenssuiuealedle
(VLSI Architecture)
FUsduneu: ngANUuYeUTDIANENS

Prerequisite: Curriculum Permission
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090245128

090245129

19935vwnlvg) (VLSI) nguesiuaznguedves ﬁugmmamwa CMOS M5
2ONLULIATAINEATIY CMOS afinsuawmesuuy MOS warmATiANIT08NwUY
2993 CMOS ﬁugm mimﬁﬂﬁmmzamﬁqmlumiaaﬂLLUUN% wARamsudds
WaZNITATN

Introduction to very large scale integrated circuits (VLSI). Moore’s law
and Joy’s law. Basics of CMOS and digital CMOS design. MOS transistors. CMOS
circuit techniques. Basics of optimization for circuit design. Mapping and

implementation techniques.

mM3IsenuUUSanaafinvauasasiusEUURInea
(Algorithm Design of Digital Receivers)
FdsAuneu: IneauiuYeUTeImMANgns
Prerequisite: Curriculum Permission

] [y

N1598NKUUTANDSTINEMTUIATEITUATNDA NMTUBNIATY LUUTIABIATEISY

1 a o 1 I

A49R3M98 NANNITLATEISUAINDANITENATLUULAUAINNDNIY LATDISULUY ML

q

@ =

ANMSUNITRWBIANSULINTIIL T UWUUAIT NNSES190aND3IUNTHU1IVE

A

[

doyaruegrnduszuunuieuly MLdanesfiuuuuAIneadmsunisindudme
naNsUsuTmzatnensUszuiaAlugae nsUsuoRTIAUSILarNITLe
Aadu N1siddenizauinIsUTEINAIAIIND N1SIATIERUTEANTAINYRY

[ o [

gunsalidnFeamiedynyial wUUINA0IYeITYYIUNINMIY LATDITUFYYIUT

[ d‘

wnzaLd S uTesdyafiuasunUamaan

Algorithm design of digital receivers, Modulation. General digital
transceiver model. Digital receiver principles. Bandpass sampling Optimum ML
receiver for constant synchronization parameters, systematic synthesis of
synchronization algorithms based on the ML criteria. Digital algorithm for timing
recovery. Timing adjustment by interpolation. , Rate adaptation and
modulation. Phase synchronization. Frequency estimation. Synchronizer

performance analysis. Fading channel models. Optimum receiver for time

varying channels.

NYINTIAFAY
(Cryptography)
FdsAuneu: IneAuiuYeUTeImMaNgns

Prerequisite: Curriculum Permission

39

3(3-0-6)

3(3-0-6)



090245130

090245131

40
immmﬁiﬁaa‘“w,wégaLamqul,mé’mwuauyiai wazteulnsUmguduuuuden
981959057 Yunn156198amguidnas N1 dsiaduLuUnYLIaIsISULITUY
AYLTULUURINDA
Classical cryptography, entropy and perfect secrecy. Fast block ciphers.
Number theoretic reference problems. Public-key encryption. Digital signature

schemes.

amf]mansimaeszwLLawﬁ'wﬂszmawa%aaqﬂnimﬁmﬁwv‘lmﬁauﬁ 3(3-0-6)
(System and Processor Architectures for Mobile Devices)
FnUsduneu: ngANUuYeUTDIMANgNS
Prerequisite: Curriculum Permission
AnudaInsnsUsznanalugunsaideaisiadeudl ndnnisuesnsaeansly
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Uszulana LLazmi‘UszmamafjmmuiwmEJUizmawam’mﬂismawaﬁﬁmma
WIzAUUUTEENA ASIP flanunsaufuasudnls aondnenssuvesssuuuudn
WUUVAIENUIEUTENNARE N1598NHkUU MPSoC

Processing requirements in mobile devices. Flexible radio concepts.
Silicon technology issues. Fundamental processor architectures. Execution
speed-up and parallelism in processors. Application specific instruction set
processors (ASIPs). Reconfigurable ASIPs (rASIP). Multi-processor systems-on-

chip (MPSoC) architectures. MPSoC design.

NQEfN1INTIIVUAZNTUTTIEY 3(3-0-6)
(Estimation and Detection Theory)
FUsduneu: ngANUILYEUTDIANENS
Prerequisite: Curriculum Permission
ﬁugmmawqwﬁmimaﬁuLLazmiﬂsgLﬁuﬂﬁﬁﬁmauiaLLuuiuuw%'awﬁm'ﬁ
?'TﬂLﬂmLLUUﬂ%y’\‘iLﬁmLLaz‘VimUﬂ%ﬁwqwﬁmi@fﬂﬁﬂ%LLuuwammiUismmLLUU ML uag
WUU MAP nnsasdnyaamauriuuudesdyaiadiliuusiunalasiadiaadessu
dmSudygyras PAM
Fundamentals of estimation and detection theory. Binary decisions: single
and multiple observations. Composite decision theory. ML and MAP

estimations. passband transmission over time invariant channels. receiver

structure for PAM signals.
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90245133

090325134

(Special Problems in Communication Engineering)
FnUsduneu: ngANUILYEUTDIMANENS
Prerequisite: Curriculum Permission
nsuAdgniduianssulnsauwauiildfuneunung nsieuriunisin
wAtgy11933 (Problem-Based Learning) N1331897UANNAUNTNYDIN1TWAT QY1
AsnUmMULazUSURidnan ST mssuilsrnuiivainetansdituine saus
mﬂﬂ'ﬂﬁﬂwwu%u‘] NSWHUTIBNUTLNATIA
Problem solving for topics in the field of communications engineering.
Problem-based learning concept. Progress presentation. Review and checking
of project status. Application of suggestions and comments from supervising

lecturers and classmates. Writing of technical report.

ganAwlsuazlaseingIngaaniin
(Software-Defined Radio and Cognitive Radio Network)
FdsAuneu: IneanuiuYeUTeImaNgns
Prerequisite: Curriculum Permission
nsldannsunasngiaUedu seuuIngiInunanIegendils 1595393
alnn$u Tassireingaenifivuazandnenssy waluladnisdifeedunrmiuoy
laufinuariuneuds andnenssulusinneaingroniiin Insstieaend
M wmsgudmsuingaeniivin mssnwinnulaensislasaingingmaniiiv
Spectrum usage and regulation. Software-defined radios. Spectrum
sensing. Cognitive radio network and architectures. Dynamic spectrum access
technologies and algorithms. Cognitive radio protocol architectures. Cognitive

networking. Standard for cognitive radios. Cognitive radio network security.

WadanAseAIudAINITsUINIANLIAY
(Advanced Topics in Communication)
FnUsduneu: ngANUILYeUTDIMANENS
Prerequisite: Curriculum Permission
shiefialuimnssulnsauuauiugs shdefidaidonfiaulunisdeanslyas

lassnensdeans welulagnseuriieudrduninuding visomalulaglulasim
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Advanced topics in Communications. Selected topics in Wireless

Communications, Networking, RF frontend technology, Microwave Technology.

nquaumwimaniuiniensldnusugeidaniey
(Electromagnetic Field Theory for Smart Sensing Applications)
FdsAuneu: IneAaALYeUTRINANgNS
Prerequisite: Curriculum Permission
AUNTVRUNTIIE auINTiTuT UL NSk NTEaNY @mﬁﬂwﬁuzmﬂwmad

'
o w A

Adeurespiuszuiu n1smsneuvesymaiveudniuauingsuedndd
Jufunan euduiusssninmguiauiuuasnguiiaseifigunsaiuuudusivay
aednyana msvssgndlinguiaususivaniilin densldusureisaniey
TunegeamnIsuLazNIsUNNEg

Maxwell’s equations. Time-dependent fields. Planewave propagation;
characteristics and power flow. Solution of boundary-value problems for time-
harmonic fields. Relation between field theory and circuit theory: lump

elements and transmission lines. Applications of electromagnetic field theory

for smart industrial and medical sensing.

aandedaldvasszuulnin
(Power System Reliability)
FrveRuneu: 13l
Prerequisite: None

ninnindesduremguimiuiiesnduiazeuidedeld msuszduai
Jedoldvesszuumdenanluin  msUssduidsdisesvazUfoing  ns
Ussidiuanudedoldvoshassuundnuazssuuaedssaniy  n1suszidiunay
\Feofeldvesszuudmming  wasmsUszifiuyarivesnundedels

Basic probability theory and reliability concepts. Generating capacity
reliability evaluation. Operating reserve assessment. Composite system
reliability evaluation. Substation reliability evaluation. Distribution system

reliability assessment. Reliability worth assessment.

azdangluszuulniniig
(Electrical Transients in Electrical Power Systems)

FudsAunau: bl

a2
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a3
Prerequisite: None
sdnnsfiuguesnnedanluszuulniinids anedangidesannisiasie
29951 nsmisnnsAnesataladunuuiing neiinnidangiosannisen
#92995191 Anzdansluszuulriiuvuanuma anzdiasluaeddniingds
Audnwuzvasgunsallitinnglianeding Usingnisaluazaaainnisiindiiei
mstesfuszuunazgunsalliiiiarnnsiinanzussfuifudong
Fundamental of electrical transients, Switching transients, Damping of
transient oscillation, Abnormal switching transients, Transients in three-phase
circuits, Transients on transmission lines, Behavior of equipment under

transient conditions, Lightning, Protection of systems and equipment against

transient over voltages.

STUULAUNASIULUALADS 3(3-0-6)
(Battery Storage Systems)
uvsAunau: budl

Prerequisite: None

[
=1 I

NuUFIUUBIRUTMUALABT NugIuvaailliil wuameTwuunAnl TeUy
IANTUUALADT LUUTIABILUALADS AIDEINANTITNULUALADT
Fundamentals of battery. Basics of electrochemistry. Secondary battery.

battery management system. Battery model. application of battery.

gTUBUR LAY 3(3-0-6)
(Electric Vehicles)
FtaAuneu: 1l
Prerequisite: None
nanniskazlassasiserusudliiuaserugudlifwuvgnuay sesuy

Fuimdou svuufundenu ssuuiilandany weluladeusudlvifuuusieg

Principle and structure of electric vehicles and hybrid electric vehicles.
propulsion system. energy storage system. generating system. different

technologies of electric vehicles.

Fasfnanizmaduianssalufings 3(3-0-6)
(Selected Topics in Electrical Power Engineering)

uvsAunau: budl
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Prerequisite: None
a & o & a' Y a o w
’JSU’m%ﬂiaUﬂq:umLuam‘magﬂummauiwwmmmmmiﬂﬁﬂma\i MIUN1T
ARLEBNYDINADY
The course will cover topics of interest selected by the instructor in the

field of electrical power engineering.

nsUIMITAUNIWdszuUIWANAAS
(Asset Management of Electrical Power System)
FveRuneu: 13l
Prerequisite: None
mmitﬁaaéfmﬁmﬁ’uqﬂmaﬁ,w%ﬂLLiaqaLLazamﬁIWﬁmiqqq MsideNanIn
vasgUnIallnifiiuseas nagnsnisungssnwaunsalluiusegs mnsiaeunas
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Urgsdnwgunsallniiiusegs n1suseiliuengnisldauvesgunsallniiiusags ns
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Ureinwidedasiuuasnmsirzssnuidsanimvesaunsallniiuseas nnsusediv
ﬂﬂ’]W@qUﬂiﬂﬂWﬂ’]LLNQﬂ ﬂﬂﬁ‘u%ﬁ’]'ﬁﬂ’nmL%ﬂﬂﬂﬂ’lﬂ%}ﬂ’mLLazﬂﬁﬂ%ﬂw’lqﬂﬂiﬂj
1Wﬁ7LLiQ§Q N1TUINITIANITTANE1589AIAEY mﬁmiwﬁmmﬁmnumﬁ
wsugenanslunsldanuaunsalluihusegs

Introduction to high voltage equipment and substation. Aging and
degradation of high voltage equipment. Maintenance strategies applied to high
voltage equipment. Inspection and maintenance of high voltage equipment
Useful lifetime assessment of high voltage equipment. Preventive and
condition- based maintenance of high voltage equipment. Condition
assessment of high voltage equipment. Risk management of utilization and

maintenance of high voltage equipment. Inventory control of spare part.

Economic analysis of high voltage equipment utilization.

n1suatinas Aruuuazdasiuszuulviings
(Power System Monitoring, Control and Protection)
Fwdadunew: Ll
Prerequisite: None

arufilosuinfuidanames waluladddaanamosuasgusioyaua
wosmuNIATgIUANG Munsiafimzaudensandeadanaeslussuy
il szuunstaduazdanamsaifirsouaguituiiluaaniis ihissasdusanis
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Ifihmds Usingnisaimewadaluszuulii walulagniedunisuefinesuay
wanska  alulagmaiunisauaukuudesiuaimiuasiuugniay walulad
yaguntstoafulnihdulfeglunsiuiidrtn  nsUszgndldddasmaseslunis
Uszidiumnulasndevnanainluluvesulail

Introduction to synchrophasors. Standards on synchrophasors (PMU) and
phasor data concentrators (PDC). Optimal placement of synchrophasors.
Wide-area measurement systems (WAMS). Requirements for monitoring,
control and operation. Framework for power system operation. Power system
dynamic phenomena. Monitoring and visualization technologies. Preventive
and emergency control technologies.  Protection technologies against

blackouts. Online dynamic security assessment applications.

szuunseanlniuuunszaneaud
(Distributed Generation Systems)
ndeduneu: Ll
Prerequisite: None

arudidesiuieafussuunandniifinuunszateaud maluladlunisudn
ulhuuunszaneaud weluladnmsudsliihuuusaduuasmalulagnisuaslai
Nwdssmudou MadeNseszuunsHanliiuuunszneguiidAulaseng
Twilmdn szuvdmhelwihfveadil wansznumamaiaannsadoudeszuy
nmswaalniuuunszareaudlussuuimhelai endisgadiu nansenumeny
nsgeysdenasnuluaeds nansenuneaunssiulni wansenunisuay
ddefovesszuulilii wansgmumssnuszuulesiugunsalludh wanszvy
nesunIsinavesliin saufaniunisussandldlussuulasenedansey uag
YUNBINULATEFANARSVRITEUUNTHER T UUNSEAne AuE

Introduction to distributed generation (DG).  Technologies of DG:
conventional and renewable technologies.  Grid interconection.  Active
distribution networks.  Technical impacts of distributed generation on
distribution systems: loss, voltage profile, reliability, protection, power flow,

Smart grids with DG. Economics aspects.

wasungwIsudmiunsuaalnia
(Renewable Energies for Electrical Power Generation)

FudsAunau: bl
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Prerequisite: None

Anenin walulad lenia wazkudltuvasnstindsnunyuilsudinsunis
waalnlih aluladuazunasiidavomdsnuvuisuiowasudundsauliii
\aduasefing fufuay wdah ndinuaudeusinuaering Tautauasiing
P ANUFEUNTARY WaIIUINELE N1tUShwnasuliin nssaunns
aa b nnasunyulsudniulassadessuulnimdnuag ssuulniidase

Potentials, technologies, opportunities and threats of using renewable
energies for electrical power generation. technologies and sources for
renewable energy conversion into electrical power. Photovoltaic. wind power.
hydro power and solar thermal power. biomass and biogas. geothermal power
and ocean power; electrical energy storage. integration of electrical power

generation by renewable energies into grids and independent power systems.

ABNNANDINTINAN
(Computer Graphics)
FndaRunew: Lud
Prerequisite: None

undieafuaeuianednsiin anudladesduazuunfnveunalulad
PO N ITINUUUADRRazalin nslfiadesdievensusfiugudmiuny
Aeufmasns i nuuUasazaulfioaddonswfineg 1sliuszdnnm

An introduction to computer graphics. understanding of the background
and concepts of 2D and 3D computer graphics technologies. using standard

2D and 3D graphics libraries for efficient graphics content generation.

Fasdntanizmsfuingansaeuiamesideufjua
(Selected Topics in Practical Computer Science)
FdsAuneu: IneauiuYeUTeImaNgns
Prerequisite: Curriculum Permission
ﬁa%’auazﬂﬁmﬁmﬁam%uqqﬁLﬁm%’mﬁ’wﬁﬁ’aﬂ’]imqé”]u%wmmiﬂauﬁ'smaﬂu
AVMAINTINTZUULINALIS
Advanced topics in practical perspective related to the computer technology

in the field of software systems engineering.

L5D9AARINIZNINATUIAINTTUTSUUTDIWA LIS
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(Selected Topics in Software Systems Engineering)
FUsduneu: ngANuuYeUTeIaNgNS
Prerequisite: Curriculum Permission
shieuarusaduiomdugeiifendesiusruusenduadag Tuamimns
FTUULONALIS
Advanced topics in software systems relevant to software systems

engineering.

aMaUaaaieluszuuiATadiy
(Network Security)
Fwdefunou: lud
Prerequisite: None

msdhdunmsruueietne anudiiugrusasmsliou Tudumeseuvasnade
VYBITTUUATYY gUNTalR1UAINYUADAAEYDITEUULATOYIY ANUADAT BB
iw3etneBuwesilnluyuuesnsivaveangudeya anuRaunAlueseris weuieiu
pnuUaends MInTadeurulaendiy n1snensieleiues

The fundamental of network monitoring. the knowledge and practice of

network security. Internet security from the packet flow aspect. abnormalities

within the network. security Policies. security Audits. cyber Terrorism.

nsUBAALINING
(Machine Vision)
Ftaduneu: 1l
Prerequisite: None

unihiiefumelulafnmsueadiuinsna druusznauiiugiusingg Tussuunis
weaiudnsna n1sUszgnAldnsuesiudnsnalusnumieg neiiimnssusazly
gnamnTRRURIRLTes

Introduction about the machine vision technology. Bbasic components in
machine vision systems. Application of machine vision in the fields such as

engineering and related industries.

N3UsTUIANANINATNDA
(Digital Image Processing)

uTsAunau: budl

ar
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Prerequisite: None

mmiﬁugmlﬁ'mfﬁ’umiﬂszmamamwﬁ%ma MIUUASTZUUEYDIN N N15YINTA
wUa M5UTUUTINMUMNYBINI MR INTUNIULATANTYTUEN N NMSENRNEA
maulwziﬁﬁl'u ﬂ?'iﬂiaﬂﬂﬁ'mal ANTUIVBUUBDINTN ﬂ'lﬁﬁﬁﬁ'lﬁlﬁ'l MSNSHERY NSUU
§anm msuUsdrnveanw msUsznananmlaelinquifiindesusie msdeuiiv
AMlagMITMUARILTLE MIFINMLAENTTMUNUTEANTBYANN PGPSR
genIn@

Fundamentals of digital image processing. Color conversion. Thresholding.
Image enhancement. Noise reduction and image restoration. Pixel sampling.
Image quantization. Image filtering. Edge detection. Image watermarking. Image
encryption. Image compression. Image segmentation. Morphological image
processing. Image registration. Image recognition and classification. High dynamic

range images.

YaNAWITHIA2
(Embedded Software)
rdeRunou: 13l
Prerequisite: None

uminAgfuszuvilsfuagiteiselutlagiu uniweslulasaeulnsiaes
lassasuuazdiuysenouvedhilasaeulnsiaes Msdnnisvesdeyaiinea nsdnnis
ﬁdaﬁaﬂﬂaamaaﬂ WATNAWAZNITUU N1TIANITBUMNDINA ﬂ’]iai@ﬁ’]iLLUUméﬂﬁJ
WAZLUUTUIY mﬂ%amiaqﬂﬂsaimauaﬂ M3aE19d Y IUTRUUALON N15AINANS
Un ToA1H$luN1500NLUUTEUURUULIANDTI NITNAADULAZLA LIAUNNTDIVDS
YONAWITHIF

Introduction to embedded systems and its current research issues.
introduction to microcontroller. Structure and component of a
microcontroller. Digital I/O. Analog I/O. Timer and counter. Interrupt. Serial
and parallel communications. Periphetal device interface. PWM and close-
loop control. Real-time design consideration. Microcontroller software testing

and debugging.

N338UIVINATONNS

(Machine Learning)

a8
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wdadunew: Ll
Prerequisite: None

uniAsaiunsiieudveanieing adnemansuazaiidmiumsSouives
wdosing mavszinanadeya wuudaesnsisuivenaioadnuuudig 1 fans
Seuiwuuidaeu wasliiaou Wy Nsanney MIuUIUTEAN MITANGY N5
wuukEsuMaY Wusy wazshegmsihlldaulugeanvnssy

Introduction of machine learning. Mathematics and statistics for machine
learing. Data processing. Various machine learning models both supervise and
unsupervised learning e.g. Regression, Classification, Clustering, Reinforcement

learning models.

nsdisulusunsunnusigauuniteyseaarans e
(High Performance Computing using Graphics Processing Units)
FtaAuneu: 1l
Prerequisite: None
nseanwuvantlaenssunsvila n1svineuvesaadaenssunsivia ns
Usgsnavesidansmila defuazdodeslunisuszmnanalsunsuuuaninenssa
N mia@ﬂLL‘UiJam‘ﬂmamaumwﬂﬂmzﬁug&Lﬁ"e)Lﬁuamiamwiumiﬂismawa
Waunsuihly madeulusunsuriluuuaainenssunsmiiagie CUDA way OpenCL
andnonssufinudfiguaznsmilaiisnetu msussinanansmilauussuuiaTetne
GPU architecture. Graphics pipeline. Single-instruction-multiple-thread
(SIMT). limitation of GPU programming. General purpose applications on Graphics
Processing Units (GPGPU). Accelerating applications’ performance with CUDA and
OpenCL. Heterogeneous CPU-GPU architecture. GPU on a cloud.

amﬁmﬂnsiuﬂauﬁumas‘%uga

(Advanced Computer Architecture)

FdsRunau: anlpenssunsuiniwmasiazsoniulsszuy

Prerequisite: Hardware and System Software Architectures
szuuaRNIwes LY Msdansteyaluuarlidnisaenadesiu n1sdnnis

ToyaluntIgANUTIVUTTUUABNAIADBIVUIU MTUSINTMIEALTINIETEUUN

FuurAty Milgaudlilinnsiivesdeya nsanauiananvestayagiauls
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Uma%ﬁuumﬁﬂ NN5INTTUUANNURAN B UUTIIALAS amﬂmaﬂﬁiuﬁm?{aul,maalﬁ
antUnenssunsnila ﬂﬂi’e]’e]ﬂLL‘U‘U‘dEJ‘V\ILL’J%LLa38’]%61LL’J%ﬁ’m%}Uﬂ’ﬁUigm’JaNaLLU‘UiMiJI
Parallel architecture. Cache coherence. Memory consistency. Transactional
memory. Non- volatile memory. Hardware reliability. Hardware security.
Reconfigurable architecture. Graphics architecture. Software-hardware codesigns

that enable new models of computation.

nanmsimilasdaya
Principles of Data Mining
Fwdefunou: lud
Prerequisite: None
nanskardanesiudmiunmsiumvlesdeya NM5INAILETIALAETIUTIN

o IS

Jaya NM3vinuilesdoyaliion1sainnisaluaznisesuiedeya Msviumilesteyaly
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= 1 ! =

sULuUiAnTutes seiiles uarillassans nsdanguuesdeya msdumaiinund
ez B i des

Principles and algorithms of data mining. Data cleaning and integration.
Descriptive and predictive mining. Frequent, sequential and structured pattern
mining. Clustering. Outlier analysis and fraud detection. Other research topics

in data mining.

ATAUAUEITAUNA
(Information Retrieval)
AdsAuneu: Ll
Prerequisite: None

Y A

fow lna uazdanasiuienfunisdufivansauna muddsnsusafiune
wudaealiginnmes wudaendadn Sane3iy leaming-to-rank WUUS1ABINTS
e mylesgideny niteBueiiieites

Concepts, Models and algorithms in  information  retrieval
including evaluation methodology. Vector space retrieval models. Probabilistic
retrieval models. Learning-to-rank algorithms. Topic modeling. Text analytics and

other research topics in information retrieval.

52108UITN1MBYNUS IR LR

(Algorithmic Differentiation)

50
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wdadunew: Ll
Prerequisite: None
= ac =T | P a o = ada o v
seifouisnaneduiiios nsiadeuniasmiuanudy seideudsiaiu nsashs
lUsunsupeuiawesiieneyius seidsuidnmsmeyiuswuulAuntLazooenas
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ulunsmeuius

Finite difference method. Steepest descent algorithm. Newton’ s
algorithm. Derivative code. Tangent and Adjoint modes of AD. High-order
derivatives.  Checkpointing strategies for adjoint mode of AD. Vertex

elimination. Edge elimination. Face elimination. Parallelization strategies.

N15UTTUIANALUUTUIU
(Parallel Computing)
FrdsAuneu: 13l
Prerequisite: None

a0 UnenITUABNNAADTLUVIUIU MTIATIZIUSTEANTNINTBIN1SUSELIaNE
wuvrEny Madeuldsunsudmiussuuiiliniieannusisan swawaznse nns
doanssewinalnsioa Tassadaiiugudmiunissvaunan madeulusunsuuuy
waremsalaeld Pthreads way OpenMP n15udaulusunsudinsussuudily
NUIWAINIINTZAE NITIR8LIULATULUUNITEIAIRIUTaANlaeld MPI N3
?iammwm;wiaﬁm, ﬂﬂigaaﬂiLLUULﬂUHﬁjm nsanliunisiuuysrauaiuaglal
Usgaunan, aNesNULUUIUY

Parallel computer architectures. Parallel performance analysis. Shared-
memory programming paradigm. Processes and threads. Inter-process
communication (IPC). Synchronization primitives. Multithreaded programming
with Pthreads and OpenMP. Distributed-memory programming paradigm.
Message-passing programming with Message Passing Interface (MPI). Point-to-
point communication. Collective communication. Synchronous and

asynchronous operations. Parallel algorithms.

N1TATUIUNIINYIANEATANTTAULEN

(High-Performance Scientific Computing)
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FrveRuneu: 13l
Prerequisite: None

FynTTBudu N19ATIERAUEUEIUSaNDITIN N1TILATIZRUTEANSA N
nsUszanaNaLuuIuy aatanssupouiaweshuuruiy sanesiuluiivadings
AU nawsen sedeuisnisdaiiavdmSuaun s ieuiiusidudu n1sanneuias
doatiougn e lounsmeuiusonludi

Asymptotic notation. Complexity analysis. Parallel performance analysis.
Parallel computer architectures. Numerical linear algebra. PageRank algorithm.
Numerical methods for linear differential equations. Least-square regression.

Algorithmic differentiation.

nsiaTedayavuialg
(Big Data Analytics)
wdeRuneu: MIIRNIsHAEIATIETeNA
Prerequisite: Data Management and Analysis
ﬁug’msmaqLLwamm%mLazmi%’mLﬁwﬁ’au”aﬁuumimyj: Hadoop, Spark tag
\n3esiledu affnaznsiianesideyaiBedisne msdanisuaznsinsvidoya
WWeulosvunelug) Sanedfiudmiunsienyideyavuialug mIuanmaLazng
Wauetoyauunalig
Fundamental platforms and storages for big data: Hadoop, Spark and

other tools. Statistics and Exploratory Data Analysis. Linked Big Data and Graph
Analysis. Big Data Analytics Algorithms. Big Data Visualization.

N3lANAUIENINNYBIUATABUNILADS

(Human-Computer Interaction)

v dadunow: Ll

Prerequisite: None

N1380NKUUNISTIANDUTENINNNY Y kazARUNILADT NsnaulAseniteuyviuay
AoufmesedeUssnnamuazidnys manauldsErinsyuduavaesfiameiene
amwime welulaBanmwndeualioudemanoulfsevinanuduazaouiines
Designing the human-computer interaction. Human-computer interaction using
graphics and text. Human-computer interaction using natural body gesture.

augmented technology for human-computer interaction.
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grudoyauazadsdoya
(Database and Data Warehouse)
FnUsduneu: IneANUILYEUTDIMANENS
Prerequisite: Curriculum Permission

lunagiudeyauasszuugiuteyagalud n1sasidunateyalisduiuseie
Aweamuea nsaialunateyaislassaiiswnenividndidunea nsuinms
sensiasuamesgiudoya nsufuussUszaniamuazauasndelunis
a319gutaya

Modern database models and systems, yet scientifically based level.
Relational models and database using SQL. Semi-structured models and
database using XML.Database transaction management.Concepts for

performance tuning and safety in database implementation.

nsAINzauTiga
(Optimization)
Taduneu: Ll
Prerequisite: None
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Linear programing. Graphical method. Simplex method. Duality. Non-linear
programing. Unconstrained optimization. Direct search. Gradient Descent.
Steepest Descent. Newton’s method. Constrained optimization. Lagrange’s

method.

n1suszgndldnisuszanananinidnes
(Applications of Digital Image Processing)
Fdsdunew: Wnemumiureuremiangns
Prerequisite: Curriculum Permission

nsUszenAldn1sUsEuananIn Wy ns3dnluniiau n193919798nYs SEUUNIA
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Applications of digital image processing such as face recognition, character
recognition, copyright- and privacy-protected image trading systems. compression
of high dynamic range images, biomedical image processing, and other

applications.

sruvBeansdmiulassnelnindaaies
(Communication Systems for Smart Grids)
FdsAuneu: IneauiuYeUTeImangns
Prerequisite: Curriculum Permission
gUnsalszinnandaunsluszuvdeansiiane TulassingSmart Grid ndnnns
dzvioulaznIsaEY anedyauUIeveingg wasnguaedilussuulnsanuiay
gUnsalnuiingUsziavmnadniazuaniiv mmilﬁaqé}’ulﬁsnﬁ’umammﬁ N3
ﬁamﬂﬂgﬁizuuﬁamimmﬁiwqLLaﬂﬂ,ﬂmmwLLazmﬁﬂwmauqﬂmaﬁ,ﬁaﬂﬁu
ndnnsiEesiuresnsaseendsnulniuuuldans Tassne RF Mesh nisdeans
Wuaneasliin Tasstnelnsfniindoud
Hardware components for wireless communications in smart grids.
Reflection and transmission. RF cables and transmission line theory in
communications systems. RF passive and active components. Antenna basics.
Maintenance of RF and microwave systems and basic measurement
techniques. Principles of wireless power transfer. RF mesh networks. Power

Line Communications (PLC). Cellular Networks.

Sumaiiinveaddenineg sousa
(Internet of Things)
FdsAuneu: IneanuiuYeUTeImaNgns
Prerequisite: Curriculum Permission

drulsznaulazan Unenssuves loT szuvaNssnalsd sonanlsiledl s
dousedeansdmiusyuuatsinailadn nsdeansseninaedesdnsna feg1ens
TFauaznsUssyndld loT Myvaniuukasiaullda loT

Components and architecture of loT. Embedded system. Embedded

software. Communication interfaces for embedded systems. Machine to
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machine communication. loT applications and case studies. Design and

development of loT application.

anulasaneluuasdmsulasetiglniidaases
(Cyber Security for Smart Grids)
FdsAuneu: IneauiuYeUTeIaNgns
Prerequisite: Curriculum Permission

aoUnenisuAlnuvanany UIN1TANYANNY ANUABANEIEUU AT
Uaonsola3evny anulasasdslaiues mallangianuianainvednsluaea n1s
lanfilowues wugisdaduinet n1sidnsiadu ysanmdeya n1siigas Ay
Uaanneasevelsiany anulasnduseuu RF mesh, Wi-Fi aaulasniownsaig
%3ils anuasade PLC AuUaansy DLMS/COSEM

Security architecture. Security services. System security. Network security.
Cyber security. Protocol failure analysis. Cyber attacks. Introduction to
cryptography. Encryption. Data integrity. Authentication. Wireless network
security. Security of RF mesh. Wi-Fi systems. Security of cellular networks.

Security of PLC. Security of DLMS/COSEM.

wdantAwluavIddanssulasevglnidanses
(Advanced Topics in Smart Grid Engineering)
FdsAuneu: IneauiuYeUTeImMANgnNs
Prerequisite: Curriculum Permission
Sesrmmzluimnssulasanglniisnses

Selected topics in smart grids engineering.

Ugymiivavanv1danssulassvelniiganses

(Special Problems in Smart Grid Engineering)

FdsAuneu: IneanuiuYeUTeIaNgns

Prerequisite: Curriculum Permission
msuAdgmduiamnssulasengliiideadesiildSuneumng n1siSeuu

N1NNLATEY11939 (Problem-Based Learning) N1531847UAIUAURLIUDINTT

wityw mMsnumuazysuiiannemsiiau mssuilsanudtuainenasefivnw
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Problem solving for topics in the field of smart grids engineering. Problem-
based leamning concept. Progress presentation. Review and checking of project
status. Application of suggestions and comments from supervising lecturers and

classmates. Writing of technical report.
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Engineering
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aandedieldvesszuulin
090245222 3(3-0-6) v v
(Power System Reliability)
amzdhasluszuuliiinmds
090245223 | (Electrical Transients in Electrical Power 3(3-0-6) v v
Systems)
SEUUUNE UL URALAES
090245224 3(3-0-6) v v
(Battery Storage Systems)
grusuAlvin
090245226 3(3-0-6) v v
(Electric Vehicles)
Sosdmanzymeimdmnssuliiintds
090245227 | (Selected Topics in Electrical Power 3(3-0-6) v v
Engineering)
MMTUIITAUNINE szUUlHAnmas
090245229 3(3-0-6) v v
(Asset Management of Electrical Power System)
nsueilwes muAukavtosiuszuulnihmga
090245230 | (Power System Monitoring, Control and 3(3-0-6) v v
Protection)
sruunsNantikuunsEeaug
090245231 3(3-0-6) v v
(Distributed Generation Systems)
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090245233 | (Renewable Energies for Electrical Power 3(3-0-6) v v
Generation)
Funewismeneuinmesegeiiusyansnmn

090245300 3(3-0-6) v v
(Efficient Algorithms)
andngnssunaNiImasuargaNALITIEUY

090245303 3(3-0-6) v iv v
(Hardware and System Software Architectures)
Amnssugoniiitugs

090245304 3(3-0-6) v iv v
(Advanced Software Engineering)
ARLIILADINTINTN

090245322 3(3-0-6) vI|iv
(Computer Graphics)
L%‘ImﬁﬂLQW’]BV]N@]J’Iuawmﬂ’Iiﬂ@Mﬁ’JLGIE]%L%GUQ‘LT@

090245323 3(3-0-6)
(Selected Topics in Practical Computer Science)
SR ARNIE P IUIFINS SUTEUUTENALS

090245325 | (Selected Topics in Software Systems 3(3-0-6)
Engineering)
AulaendeluszuuLAIaUe

090245331 3(3-0-6) vi|iv
(Network Security)
MMsUeLuInIna

090245332 3(3-0-6) v
(Machine Vision)
MIUTELIBNAN NG DD

090245334 3(3-0-6) v v
(Digital Image Processing)
YNALISE 967

090245336 3(3-0-6) vi|iv
(Embedded Software)
miﬁauimaﬂm%ﬁﬂi

090245337 3(3-0-6) v v v
(Machine Learning)
MaTulUTNTUAMILESIGIULIEUTEIIENA

090245338 | n3wi#A (High Performance Computing using 3(3-0-6) vi|v v
(Graphics Processing Units)
amf]mmwmuﬂuma%%uqa

090245339 3(3-0-6) v iv v
(Advanced Computer Architecture)
wannsvinvdestoya

090245340 | N 3(3-0-6) viviv
(Principles of Data Mining)
NTAUAUBITAUNA

090245341 3(3-0-6) v v
(Information Retrieval)
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090245342 3(3-0-6) v v|v
(Algorithmic Differentiation)
NNFUIEAIANALUUTUIUY

090245343 3(3-0-6) v v|v
(Parallel Computing)
NSANUINNIING IPNARSTANTTOULE

090245344 3(3-0-6) v v|v
(High Performance Scientific Computing)
MylAseiteyavuaive

090245345 3(3-0-6) Vi v
(Big Data Analytics)
NMslinusENInywiLasARNines

090245346 3(3-0-6) V| v v
(Human-Computer Interaction)
FudoyauazAdatoya

090245347 | (Database and Data Warehouse) 3(3-0-6) viv v
mMsmAnzaiian

090245348 3(3-0-6) v v
(Optimization)
NsUsEenAlENsUsTaIaNanIn

090245349 3(3-0-6) v v
(Applications of Digital Image Processing)
nsufUamsuavarurulasatiemasini

090245403 3(3-0-6) v v
(Modern Power Grid Operation and Control)
Tassadaitugudwsunmsdeansldasuaznisin
yhendliindigs

090245404 3(3-0-6) v v
(Advanced Wireless Communications and
Metering Infrastructure)
nsianIsuarinTEiveya

090245405 3(3-0-6) Vi v
(Data Management and Analysis)
syuvdeansdmiulasasluihdanioy

090245423 o . 3(3-0-6) v
(Communication Systems for Smart Grids)
Bumesiinvesdineg sousn

090245424 3(3-0-6) v iv
(Internet of Things)
Aanudaenselavesdmsulassielnihdvaioy

090245425 , _ 3(3-0-6) v
(Cyber Security for Smart Grids)
deimwluaivimnssulassiglnisansoy

090245426 3(3-0-6) v
(Advanced Topics in Smart Grid Engineering)
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090245004 3(3-0-6) 090245001 3(3-0-6) 090245099 090245098 12
Design Methodology Industrial research Methodology Industrial Internship Master Thesis
090245100 3(3-0-6) 090245xxx 3(3-0-6)

Microwave Components and Circuit

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

Design

090245101 3(3-0-6) 090245xxx 3(3-0-6)

Communication Protocols General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

090245103 3(3-0-6) 090245xxx 3(3-0-6)

Broadband Wireless Communication

Systems

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course
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Semester 1 Year 2

a1AnsAnYIN 2 TN 2

Semester 2 Year 2

090245004 3(3-0-6)

Design Methodology

090245001 3(3-0-6)

Industrial research Methodology

090245099

Industrial Internship

090245098

Master Thesis

12

090245203 3(3-0-6)

Electric Drive System

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

090245204 3(3-0-6)

Testing and Condition Diagnostic of

High Voltage Equipment

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

090245205 3(3-0-6)

Electric Power Generation Control

and Protection

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course




a1AnsAnwN 1 U 1

Semester 1 Year 1

uNunnanIAUGBLilasvaINITANY lunangns

}7%3 a a 4 -4
ATUIYIIAINTIUTSUULYBNALIT

a1AnsAnwN 2 U 1

Semester 2 Year 1

AANSANYIN 1 UN 2

Semester 1 Year 2

a1AnsAnYIN 2 TN 2

Semester 2 Year 2
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090245004 3(3-0-6)

Design Methodology

090245001 3(3-0-6)

Industrial research Methodology

090245099

Industrial Internship

090245098

Master Thesis

12

090245300 3(3-0-6)

Efficient Algorithms

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

090245303 3(3-0-6)

Hardware and System Software

Architectures

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

090245304 3(3-0-6)

Advanced Software Engineering

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course




AANsANEIN 1 UM 1

Semester 1 Year 1

uNunnanIAUGBLilasvaINITANY lunangns

AuduIAInssulasselniniganses

AANSANYIN 2 U 1

Semester 2 Year 1

AANSANYIN 1 UN 2

Semester 1 Year 2

AANSANYIN 2 TN 2

Semester 2 Year 2

090245004 3(3-0-6)

Design Methodology

090245001 3(3-0-6)

Industrial research Methodology

090245099

Industrial Internship

090245098

Master Thesis

12

090245403 3(3-0-6)

Modern Power Grid Operation and

Control

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

090245404 3(3-0-6)

Advanced Wireless Communications

and Metering Infrastructure

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

090245405 3(3-0-6)

Data Management and Analysis

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course

090245xxx 3(3-0-6)

General Elective/ Specific Elective/ Other
Elective/ Other Specific Course
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AIMINEVBLAYIETIe v Flundngas

Coding System for TGGS Courses

Jodmneasdmnssumans o v a
A1auUY/ Course

WINNRFIUSS ne-wesiiu

Ada o

01 s deuisideeenavinssy

04 NSEUIUMIANLTIBBNLULEMSUIAINS

98 Inendnus

n1A3Y1/Department 99 Anaugnannssu

01 Mechanical and Process Engineering

02 Electrical and Software Systems Engineering — Fynaniziunenguiv/Type of Course
0 IseusINu
1 mwdmnssdlnsauunay

sAmnssulamduarndsau

wéingas/a1913%1/Program

1 Chemical and Process Engineering AUAMNTIUTZUUTRAU

2 W DN

Mechanical and Automotive Engineering ulasteliihdaasoy

Materials and Production Engineering sedunsiing/Level

A 0N

Electrical and Software Systems Engineering 5 ssduUBaanln/Master Degree

6 szauUTgQen/Doctoral Degree
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Feazdenn1sUTuUauley
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(nangasuTuUge w.A. 2562)
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n1suFulgeuilundngns
a1913913aan5su WA LazsuusanawIs aUul W.A. 2562
TN INGIA8IAINITSUANENTUIUIBIRTIUST INe-18950U (TGGS)

UNIAINYIAUN AU ATNTLIDUNATNTLUATLALD

ANgRTUTUUTE A, 2562 USuUssnnuangnsimnssueansumdadgin avivieanssu b
LazaNsAumMA (MENFATUILIYR) (MENgRsUTUUTe A, 2559) Fesnunislianufiurouain
dtinaueznssuMInseanAn Wetuil 3. 1ieu wawanas w.e. 2560

Wageuniamsanud 1 Ynsdnw 2562
Idansanndunseslasamznssunsguszarunundngnsves Jadinine1deimnssueans

WIWNIRFIUTT Ie-Lwasiu (TGGS) Tunsusegunsan 2/2562 Weoun 20 Weu NUAITUS w.a.

_______________________ R A

v
v

AYad XX/2562 o Yuil XX \iew Suay. w.A. 2562

lasuaydlif/iureundnansainaniumninedewmalulagnszasunamszuasmilolunisuseyy
anszlunsusuugaunle

7.1 MmsuTuaguga U NuaNgns
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4 4 . - - g o Viiduda | avuszanda
7 wa-umaqa ATLNRUN quw/ﬁwnmwn USLNANEL3ANITANEN d
N1SANEN Uszvvu
1. | weddy LW@&Lﬂiﬁlﬁaqa 509A18M513158 | Dr-Ing. Electrical Engineering RWTH Aachen University, Germany 2550 XOOXKX*
M.Sc. Electrical Power RWTH Aachen University, Germany 2544
Engineering
2610, Aenssuli a0 vAlula BNz 99UNANIINTZUAT 2541
(\ResAtieudusu 2) Wille
2. | WIGFILG Laaiﬁqmﬂqa Q"lhﬂmamﬁmié Dr.-Ing. Electrical Engineering RWTH Aachen University, Germany 2550 XXXXXX*
Dipl.-Ing. Electrical Engineering RWTH Aachen University, Germany 2544
3. | wEasIARAS suYRn 919158 Ph.D. in Nanoscale Engineering | SUNY Albany, New York, USA 2555 XXX
M.Sc. in Electrical and Purdue University — Indianapolis 2550
Computer Engineering
6.0, Aenssulai an1dumaluladnszaauna NIz uAs 2547
(\ResAtieudusu 2) Wille
4. | wetvee AN HYI8M1an519158 | Ph.D. Electrical Engineering University of Maryland, USA 521U 2548 XOOOK*
PANTUNIN Y
A.uAenssuvseuuay (Aesi | aanduwelulagnszasundnannmnms 2544
Haudueu 1) GRZQERAIS
5. | wigdansal nisw Q"lhﬂmamﬁmié Ph.D. in Electrical Engineering University of Saskatchewan, Canada 2548 XXXXXX*
M.Sc. in Electrical Engineering University of Saskatchewan, Canada 2545
AU, Imnssuliih PHIANTMTING 1Y 2542

*PU8LaYUTEINNIU T VUVBIDINT
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4 4 . - - de o Viiduda | wuuszdaea
7 ’Uﬂ-u']ilﬁf!ﬁ ATLLAUS ﬂim?m/ﬁ']‘ln?‘lﬂl@ﬂ UssnAndLsani1sAnen a
nsANE | Useyivu
1. | welauds duvsa 509M@n319158 | Ph.D. Electronic Engineering Queen Mary, University of London, UK 2548 XK
na M.Sc. Mobile and Satellite University of Surrey, UK 2544
Communications
.. rnssudiannselind anrdumalulagnszremindidinummsatansyds | 2542
2. | wedidy ilos 309ANENTI0NTE Dr.-Ing. Electrical Engineering RWTH Aachen University, Germany 2550 XXOXKX*
Lﬂiﬁ]ﬁﬁqa M.Sc. Electrical Power Engineering | RWTH Aachen University, Germany 2544
7.0, Aranssulai antuvaluladnszaaunaInszuasnis 2541
(\Heshtisudunu 2)
3. | WeaTIAAS SUYR | 919158 Ph.D. in Nanoscale Engineering SUNY Albany, New York, USA 2555 XK
ol M.Sc. in Electrical and Computer Purdue University — Indianapolis, USA 2550
Engineering
7.0, Aenssuli andumaluladnszaounaInszuaAsuile 2547
(\Neshtloudusu 2)
4. | wedbyd fSnY | S99ANERT19159 Ph.D. Electrical Engineering University of Maryland, USA $aufiu 9u1adnsal 2548 XXX
UMINEIRY
AU SIS ALNAY andumaluladnszaounaninaummsatanseds | 2544
(Heshtisuduau 1)
5. | wiwlasal wish S09AANT19159 Ph.D. in Electrical Engineering University of Saskatchewan, Canada 2548 XXOOKX*
M.Sc. in Electrical Engineering University of Saskatchewan, Canada 2545
AU, Imnsauluih PAINTUNTIN IR 2542

€ Yy a (% a

MUPLAYUTEINIUTENYUVINTIN SURAYOUNTNENTUTTIRY IULUUTI8 U TRYaN1S TN T 188 BYAYIMANGATIUNTBUNINTT LA

Y 9

(uPD. 04)
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4 4 . A e o Vilduda auUszIR7
7 YBD-UNUENA ATLRUN AIRI/AIVIIYLDN UsENANELIINTITANEN -
! Y ASANEN Uszunvu
1| wgsuned Ejdiiiuﬂ% 599A1@M519158 | Dr.-Ing. Electrical Engineering RWTH Aachen University, Germany 2549 XOOKX*
M.Sc. Electrical Power Rensselaer Polytechnic Institute, USA 2538
Engineering
7.0, Amnssulnil (Resfdey a0 vAlula BNz 99UNANIINTZUAT 2536
JUAY 2) Wille
2. | WG Laaiﬁqmﬂqa Qj‘li’JEJ Dr.-Ing. Electrical Engineering RWTH Aachen University, Germany 2550 XXXXXX*
FNENI19150 Dipl.-Ing. Electrical Engineering RWTH Aachen University, Germany 2544
3. | wedbyd SNy Gild Ph.D. Electrical Engineering University of Maryland, USA 521U 2548 XOOOXK*
A1EN319158 PANTUNIN Y
AU, Amnssunsanway (Aesh | andunalulagnsgaeunaniinamvig- 2543
Heudueu 1) GRZQERAIS
4. | wwide Lﬁamiﬁaﬂaqa 509A1@n519158 | Dr.-Ing. Electrical Engineering RWTH Aachen University, Germany 2550 XXXXXX*
M.Sc. Electrical Power RWTH Aachen University, Germany 2544
Engineering
7.0, Amnssulnil (Resfdey a0 vAlula BNz 99UNANIINTZUAT 2541
JUAY 2) Wille
5. | welands duvsana Gild Ph.D. Electronic Engineering Queen Mary, University of London, UK 2548 XOOOXK*
FNENSI15E M.Sc. Mobile and Satellite University of Surrey, UK 2544
Communications
.. Arnssudiannselind anrdumalulagnszaeuindidnnunms- 2542

annszUs
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. . o - e - Vitdusa sz
ﬁ Ya-umana AU AMQAI/a1Y13T 0N Uszinandnisanisingn
! T N1SANY Uszynvy
6. | wiwweINg LunIe 919158 Dr.-Ing. Electronic and University of Siegen, Germany 2554 XXXXXX*
Information Technology
M.Sc. Mechatronics Ravensburg-Weingarten, Germany 2545
2.0, FINTTULATeINA NIV UTITUANERS 2543
7. | WeasIAAs suYAIn 919158 Ph.D. in Nanoscale Engineering | SUNY Albany, New York, USA 2555 XXX
M.Sc. in Electrical and Purdue University — Indianapolis 2550
Computer Engineering
26U, Feanssuliih (Heshden andumaluladnszaauna Nz uas 2547
JUAU 2) Wille
8. | wegiansal wish ;§°U"JEJ Ph.D. in Electrical Engineering University of Saskatchewan, Canada 2548 XOOXKX*
FNENSI5E M.Sc. in Electrical Engineering University of Saskatchewan, Canada 2545
A0, Fenssulih PANTUNIN Y 2542
9. | WNEINTIAM LL‘ij'célza 919158 Doctor of Engineering in Tokyo Metropolitan University, Japan 2557 XXX *
Information and Communication
Systems
a4, Aenssuliih Bidnnseling | unInerdeweluladnszeeundisuys 2554
wazlvsAuuIAw)
AU, Amnssudidnnsednduaz | umInendeweluladnszesundisuys 2550

nsauunAL
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Py 4 L R . . Vilduda CLIIEPAT )
7 YB-UUENA ALLKAUN AMRA/E1U1 BN Uizlﬂﬂﬂﬁﬁtiﬁ]ﬂ’]iﬁﬂ‘@’]
: T N1SANYN Ussanvy
1. | ugoumed qaiimﬂ%‘ 599A1@M519158 | Dr.-Ing. Electrical Engineering RWTH Aachen University, Germany 2549 XOOKX*
M.Sc. Electrical Power Rensselaer Polytechnic Institute, USA 2538
Engineering
9.0, Amnssulni (AesAdeu anduwmalulaBnszaaunNa NIz UAS 2536
JUAU 2) Wille
2. | Wges Laaaﬁqmﬁqa ;§°U"JEJ Dr.-Ing. Electrical Engineering RWTH Aachen University, Germany 2550 XOOKX*
FNENSI5E Dipl.-Ing. Electrical Engineering RWTH Aachen University, Germany 2544
3. | weduya WSy 599A1@M519158 | Ph.D. Electrical Engineering University of Maryland, USA 321U 2548 XOOXKX*
PAINTUNTIN Y
AU, Amnssnsanway (Resd | aandumalulagnszasunaindinamms- 2543
Heudueu 1) annsel
4. | weldey LWIENLﬂﬁlﬁaqa 599A1@M519158 | Dr.-Ing. Electrical Engineering RWTH Aachen University, Germany 2550 XOOXKX*
M.Sc. Electrical Power RWTH Aachen University, Germany 2544
Engineering
6.0, Amnssulni (Resfdey anTuvAlula BNz AUNAINITZUAT 2541
JUAU 2) \Wille
5. | welauds Junsana 509A1@n319159 | Ph.D. Electronic Engineering Queen Mary University of London, UK 2548 XXX
M.Sc. Mobile and Satellite University of Surrey, UK 2544
Communications
6.0, Amnssudiannsedind andumAluladnsza0unaLAAUNIS- 2542

ananszUd
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4 4 . - i o Viiduia avUszanda
7 YB-UUENA ALLKAUN AMYA/E1U1 BN ‘Uizlﬂﬂﬂﬁﬁtiﬁ]ﬂ’]iﬁﬂ‘@’]
: T NNSANYN Uszynvy
6. | UEBINT LUATIE Gild Dr.-Ing. Electronic and University of Siegen, Germany 2554 XOOOXK*
FNENSI15E Information Technology

M.Sc. Mechatronics Ravensburg-Weingarten, Germany 2545
IA.U. aﬂ’lﬂﬁiﬂm%@ﬂﬂa ZLIW’ﬁV]EJ’]E?EJﬁ?iJJW]ﬁW% 2543

7. | wwasIAAS suYRIn 919158 Ph.D. in Nanoscale Engineering SUNY Albany, New York, USA 2555 XXX
M.Sc. in Electrical and Computer | Purdue University — Indianapolis 2550
Engineering
qe.u. Feanssuliih (Heshden a0 vAluladnsz9aUNANIINTEUAT 2547
JUAU 2) Wille

8. | wgAasal wisd 599A1@M519158 | Ph.D. in Electrical Engineering University of Saskatchewan, Canada 2548 XOOKX*
M.Sc. in Electrical Engineering University of Saskatchewan, Canada 2545
A0, Fenssulih PANTUNMIN Y 2542

9. | WAITIAUM LLSd(??ﬂ Qj‘li’JEJ Ph.D. in Information and Tokyo Metropolitan University, Japan 2557 XXXXXX*

FNENSI15E Communication Systems

e dmnssulni Bidnvselind | unmivendemaluladnszasundsuy’ 2554
wazlvsAuuIAw)
8.0, Amnssudiannsedinduas WINedemAlUlagnIEI0UNAITUYS 2550
nsauuay (Aeshdendusu 1)

10. | wNaENeAaY I“Uaﬂﬂqu 212758 Ph.D. in Computer Science University of Illinois at Urbana- 2561 XXX

9338 Champaign, USA

B.S. in Computer Science University of Illinois at Urbana- 2554

Champaign, USA
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4 4 . - - i o Yidge avUszanda
i Fo-uwdna AU AMAI/E1Y1I YN UszimandusanisAnen
NNSANYN Uszvvu
11, | wesony dratsuns 219158 Ph.D. in Electrical and Computer | Camnegie Mellon University, USA 2560 KOO
Engineering
M.Sc. in Electrical and Computer | Carnegie Mellon University, USA 2556
Engineering
B.Sc. in Computer Science Carnegie Mellon University, USA 2553
B.Sc. in Electrical and Computer Camnegie Mellon University, USA 2553
Engineering
7.1.3. MaAsuLUaIT8T0e N IEE IO
AauUIuUs o Uwana 1@vUsednmUnTussyIry MUMUILAEAAIYEI1915E
4 y . - - g o - Yidusa | wausedna
9 Fo-uwana AU AMA/E1V1IYBN Uszwmadidsanisanen B
NSANEYN Uszyvu
1L | wwdseyns dAslonan | FNEns1915e Ph.D. Electrical Engineering University of Delaware, USA 2541 XOOXKX*
au e, Aengsu b aovumaluladnszasundnszuasie 2532
7.0, Aenssului andumAlulagnszaouna Iz UATLD 2528
2. mnm’m%'ai’aﬁ Nsne 509M@A519158 | Ph.D. Industrial Engineering University of Washington, USA 2545 XOOXXK
s M.S. Industrial Engineering University of Washington, USA 2544
M.S. Industrial & Systems Engineering | University of Southern California, USA 2541

U, %ﬂ’lﬂiiuqmﬁ’mﬂ’ﬁ

U INYIRBVDULNY

2538
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4 y . - - g o - Yidusa | wwausedea
9 Fo-uwana ALAUY ABIAI/E1YIY BN UYsenANgLIanisAnen -
N15ANEN Ussu19u
1L | wwdseyns dAslonan | FNEns1915e Ph.D. Electrical Engineering University of Delaware, USA 2541 XOOXKX*
au 2.4, Aeanssu v aordunaluladnsyasmndanssuasiviie 2532
26U, enssului aoumalulagnsyasndmszuasinile 2528
2. | Mr. Alex Brezing DAAD Lecturer | Dr.-Ing. Mechanical Engineering RWTH Aachen University, Germany 2548 XOOXXK
Dipl-Ing Mechanical Engineering RWTH Aachen University, Germany 2542
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nangasian avul w.A. 2559

o

nangasuiuuse adul w.A. 2562

v

91U NAIN I EIFINTTUAIEATUIUNYIRAIUST tNE—L80TiIu
(TGGS) H4 4, 5 waviu 8 Tnsuuvady

(1)  RF & Microwave Laboratory

(2) High Voltage Laboratory

(3)  Energy Conversion Laboratory

(4)  Mobile Communications and Embedded Systems

Laboratory

(5)  Enterprise Software Laboratory

(6) Machine Vision Laboratory

(7).  Communication Networks Laboratory

(8) Power Grid Analytics Laboratory

(9) Image Processing Laboratory

(10) AU URNT NN

91U AR BIFINTTUAIERTUIUNYIRFIUST t0Y — Loasiu
(TGGS) $4 4, 5 waviu 8 Tnsuuady

(6) RF & Microwave Laboratory

(7)  High Voltage Laboratory

(8) Energy Conversion Laboratory

(9) Mobile Communications and Embedded Systems

Laboratory

(10) Enterprise Software Laboratory

(11) Smart Systems Laboratory

(12) Communication Networks Laboratory

(13) Power Grid Analytics and Automation Laboratory

(14) Image Processing Laboratory

(15) Smart Grid Technology Research Center

(16) Architecture Research Group

(17) Data Science Research Group

(13) viosuuAnsluih
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nangasian adul w.A. 2559

nangasuTuuge atul w.e. 2562

JEUU
(1) WuszuunmsAnwuwuuninia MansEnwiay 16-18 dUani
(2) FaMSANYLANIELUULALLIA
(3) laflszuunmsiisuleuniiein s1e3uagnsamsidouseu

UUNINGNDY

TUY

(1) JuszuumsAnwwuuninia Mansenwiay 16-18 dUa

(2) §amsAnwILUULALLIAN

(3) JUwuuNsSEUNsARUKUUUNALAzIIgULUUNIING
didnnsefindsiumie

(@) fszuun1sisulauniiein s1e3vuaznsamzidyulseu
Fruunnends Suaminerdefiinnsldssuuniieia

European Credit Transfer System (ECTS)

Asisulaunulgne s183vwazn1samziisuseudy
UWIINYIAY

Lig]

17.8 msiisulouniiein s taznisamsiisuEseudny
UNNINYIAY
aunsainnsvisulauniieia 5187390 310
(1) wndnerdefiinnsldszuumiaein European Credit
Transfer System (ECTS)
witlseaziBeandninaminafioulouliiiulumuussnneves
UUnING18 AN SNANEAASUIUIBRAIUST NE—L1805HY

(TGGS)
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TN AnEIazUn1sAne (A)

SeuTul
2559 2560 2561 2562 2563
syfulSaein U 1 60 60 60 60 60
FuT7 2 i 60 60 60 60
U 60 120 120 120 120
Tadinfinnadnazdnganisiinm - 60 60 60 60
#AUFUUT unumssutinAnwuagdnsansdnulusees 5 U
v &4 uuinAnwiwiaztnisfine (Aw)
SEAUYUY
2562 2563 2564 2565 2566
sefulSeiln Ul 1 25 25 25 25 25
Fudi 2 i 25 25 25 25
374 25 50 50 50 50
Jadiafianinazduianisfing - 25 25 25 25




7.1.7. SUUITTUURNULNY

AauyIulse sulssanusedY (Mie: um)
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- Yauuszann
UUINLU
2559 2560 2561 2562 2563
. SuALluNIT
RusiauyAaINg/ 608,472 626,726 645,527 664,893 684,840
WHNU
ANMBULNU (ANdDU) - - - - -
GRS ERE 150,000 150,000 150,000 150,000 150,000
A dan 150,000 150,000 150,000 150,000 150,000
Ruganiyu - - - - -
189188 9 - - - - -
574 (n) 908,472 926,726 945,527 964,893 984,840
V. AUVU
A1AgAouel - - - - -
i - - - - -
Andaneasn - - - - -
534 () - - - - -
394 (n) + () 908,472 926,726 945,527 964,893 984,840
wIUNANY 60 120 120 120 120
AlaneReinAny) 15,141 7,722 7,879 8,040 8,207
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- Yauuszana
NUINRU
2562 2563 2564 2565 2566

. AUANTUNT
Lﬁutﬁauqﬂa’m/ 665,940 685,918 706,495 727,690 749,521
WinIu
ANNDULNU (ANEDU) - - - - -
Alvany 150,000 150,000 150,000 150,000 150,000
A dan 150,000 150,000 150,000 150,000 150,000
Ruganiyu - - - - -
189188 9 - - - - -

ERIG)) 965,940 985,918 1,006,495 1,027,690 1,049,521
. UMY
A1Agaue - - - - -
A - - - - -
Andsnioadns - - - - -

334 (2) - - - - -

93U (N) + (V) 965,940 985,918 1,006,495 1,027,690 1,049,521
wIUNAnY 25 50 50 50 50

AlgAeseitndney 38,637 19,718 20,129 20,553 20,990




7.1.8. MsUSulagudaanignnu

nangasian avul w.A. 2559

nangasuTuuse atudl w.e. 2562

AdmInTsulnsANuIAL / Communications Engineering (CE)

ANUIAINTTUINTANUIANBALTEUUBIRSEE / Communication and

Smart System Engineering (CSE)

7.2 n1sslagunUasdnIunIng 183w

7.2.1. msansevlunmiinigndifu (Required Course)

SHEIY Fa519391 WU2BNA
Code Courses Credits
Auunu (Core Course)
AdlnenansTuasdEmIUImnTsUlngh
090245002 3(3-0-6)
(Advanced Mathematics in Electrical Engineering)
FvUsAURNIZAIUIAINTTUINIANUIAN / Communications Engineering (CE)
SxUUARaNsINSFNYLAREUT
090245102 3(3-0-6)
(Mobile Radio Systems)
7.2.2. M3ansne v lununivaen (Elective Course)
SHEIY T899 wULBNA
Code Courses Credits
Syndeniialu (General Elective Course)
090245003 | LISHFANARSIAINTTY 3(3-0-6)

119



SHa Y Y1839 T YInTe)
Code Courses Credits
(Engineering Economics)
Avndonanizaruianssulninnaaasnasenu / Electrical Power and Energy Engineering (EPE)
SlannIaindnads
090245220 3(3-0-6)
(Power Electronics)
Siagtaanuszuulnin
090245221 3(3-0-6)
(Protective Relaying)
fTuARe LA NTSSALALS
090245225 3(3-0-6)
(Switched Reluctance Drives)
\r3eadnsnalaih
090245232 3(3-0-6)
(Electrical Machine)
AVFDNLANIZAUIAINTIUTZTUUYONALIS / Software Systems Engineering (SSE)
anntnenssugeansiLas
090245320 3(3-0-6)
(Software Architecture)
N3RSI9aaUlLAaTaNALIS
090245321 3(3-0-6)
(Software Model Checking)
nsdeansealul
090245327 3(3-0-6)
(Modern Communications)
ATedeldvasreNdLS
090245328 3(3-0-6)
(Software Reliability)
090245330 SEUULUUNTEANY hazwmalulagnsa 3(3-0-6)
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SHEIY Fa518391 wU2nA
Code Courses Credits
(Distributed Systems and Grid Technology)
N5USEUIANALUUAAIA
090245333 3(3-0-6)
(Cloud Computing)
A denianizaiuidainssulaseinglindaases / Smart Grids Engineering (SGE)
ASUSMNSAUNSNE warszuUen LUl buaa Tl
090245420 3(3-0-6)
(Asset Management and Substation Automation)
wialulagndsnumyuisutassa i
090245421 3(3-0-6)
(Renewable Energies and Electric Vehicle Technology)
Tslpmpansaeansdmsulassnglninsansey
090245422 3(3-0-6)
(Communication Protocols for Smart Grids)
7.2.3. Msdfiuseivlunianivdadu (Required Course)
SHEIY Fa519391 wU2nA
Code Courses Credits
Avunu (Core Course)
s UgUITNISEBNWUU
090245004 3(3-0-6)
(Design Methodology)
AUIAULRNIZAUIAINTTUTZUULONALIS / Software Systems Engineering (SSE)
annUnensTUABUR AT LALTBNALITIZUU
090245303 3(3-0-6)

(Hardware and System Software Architectures)
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WAV Fos1e3 wulefin
Code Courses Credits
AvdsAuanzaulanssulassinelWingaasies / Smart Grids Engineering (SGE)
MIIANSUaLIATIENveYR
090245402 3(3-0-6)
(Data Management and Analysis)
7.2.6. maviinsedvilunineividen (Elective Course)
SRAQIYN Fas1eivn wuwnA
Code Courses Credits
AAINAUIAINTIUTZUULNALIS / Software Systems Engineering (SSE)
M3BeuiveAI0sdng
090245337 3(3-0-6)
(Machine Learning)
M3 TUlUTLNTUANSIFIVUNEUTZIIaNaN S NTA
090245338 3(3-0-6)
(High Performance Computing using Graphics Processing Units)
andnenssuaeNILAoITUES
090245339 3(3-0-6)
(Advanced Computer Architecture)
wanmsmilestoya 3(3-0-6)
090245340
(Principles of Data Mining)
NSAUAUAITAULNA
090245341 3(3-0-6)
(Information Retrieval)
seideuTsnIsvneyusnluds
090245342 3(3-0-6)

(Algorithmic Differentiation)
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IRAIY Fas1eivn wuwnA
Code Courses Credits
N15UTTUIANALUUTUIU
090245343 3(3-0-6)
(Parallel Computing)
NSAUIUMIINGIAARSTAUTTOULAS
090245344 3(3-0-6)
(High Performance Scientific Computing)
MATgidoyarunnivg
090245345 3(3-0-6)
(Big Data Analytics)

7.2.5. NM5871857183919NNUINIVIVIAURNI AU UTIIA IV WA DNLRNI LA ULAL NSRS US ATV

nangasian adul w.e. 2559

nangnsuTuUse adul w.e. 2562

Fa5183U1 NUeNn | SVELAY

Fa51873U7 NUINA VGINEY

AY1VIAULRNIZA1UIAINTTULWAINIF LAWY / Electrical

Power and Energy Engineering (EPE)

A AeNaN1ZA1UIAINTTULWAINIIaTNAI9IUY / Electrical

Power and Energy Engineering (EPE)

nasUMUREUE U SHER b 3(3-0-6) |090245202

(Renewable Energies for Electrical Power

Generation)

nasUMUREUE SN SHER b 3(3-0-6) | 090245233

(Renewable Energies for Electrical

Power Generation)

AUIAULRNIZAUIAINTTUTZUULONAWIS / Software Systems

Engineering (SSE)

AVADNLANIZAUIAINTIUTZTUUYONALIS / Software Systems

Engineering (SSE)

PN LITHIA?
(Embedded Software)

3(3-0-6) 090245302

PN WISHIF
(Embedded Software)

3(3-0-6) | 090245336
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7.2.6. 3618518391 LEe NN AUl USRI TsA Uz e Uka NSRS USHER N

nangasian avul w.A. 2559

nangnsuTuUse adul w.a. 2562

Fa5183U7

“ienn

SWELAY

Ia51873U7

“ienn

Sia bl

A UFDNRNIZATUIANTTULINTANUIAYN / Communications

Engineering (CE)

AIVIAURNIZATUIAINTTUINTANUIAUBALISUUD RS /

Communication and Smart System Engineering (CSE)

SEUUFDANT LS ANULUUANING
(Broadband Wireless Communication

Systems)

3(3-0-6)

090245123

SEUUFDANT LS ANULUUANINY
(Broadband Wireless Communication

Systems)

3(3-0-6)

090245103

AV AeNANIZA1UIAINTTULWAINIAIATNAI9IUY / Electrical

Power and Energy Engineering (EPE)

AY1VIAULRANIZA1UIAINTTULWAINIF LAWY / Electrical

Power and Energy Engineering (EPE)

sruvduindoulylin 3(3-0-6) 090245228 szuvduindoulyli 3(3-0-6) | 090245203
(Electric Drive System) (Electric Drive System)
7.2.7. Wasuwassiainuardenednnwilneuwasaunsingulumnaivdsfuaniedu (Sprcific Course)
nangasian avul w.A. 2559 nangnsuTuuse adul w.e. 2562
Forrwiv i wulenn | 9 Fosreivlnal nuenn SWE
yrtsauanizauIanssuliiindswazwasau / Electrical Power and Energy Engineering (EPE)
Aeanssulniiusaas 3(3-0-6) {090245200| NMsNAGBURALIATIEANINgUNTR! 3(3-0-6) | 090245204

(High Voltage Engineering)

Tnlflusege
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nangasian adul w.e. 2559

nangnsuTuUse adul w.a. 2562

Fosredvudu wdownn | 99 Fosredvilng wuwnA Sa
(Testing and Condition Diagnostic of
High Voltage Equipment)
sruuliimas 3(3-0-6) 090245201 | msmivausazlesiussuumsnaalnill | 3(3-0-6) | 090245205
(Electrical Power Systems) (Electric Power Generation Control
and Protection)
AV IVIAULRNWIZAIUIAINTINIZUULDNALIS / Software Systems Engineering (SSE)
APINTTUYONAUIT 3(3-0-6) 090245301 | Fmnssugordiiituas 3(3-0-6) | 090245304
(Software Engineering) (Advanced Software Engineering)
AvUsAuanzaulaInssulassinelWingaases / Smart Grids Engineering (SGE)
MIATRkaEM U URNsAseessuy | 3(3-0-6) |090245400| NMsUfuRnsuazAIuANlaAsIing 3(3-0-6) | 090245403
Tulfnmgs masluiii
(Modern Power Grid Analytics and (Modern Power Grid Operation and
Operations) Control)
Tnssaafiugrudmsumsiamemalih | 3(3-0-6) 090245001 | Tassadrefiugrudmdunisiioansidans | 3(3-0-6) | 090245404
Gﬁguqﬂ LLazmii'wﬂfgamwlw%%y’uqq
(Advanced Metering Infrastructure) (Advanced Wireless Communications
and Metering Infrastructure)
nsIaNTswaginTedeyalasaiglih 3(3-0-6) 090245402 | N15IANTSUALIATIENTOYUA 3(3-0-6) | 090245405

(Power System Data Management and

Analyse)

(Data Management and Analysis)
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7.2.8. Wasuwlassiaivwazteseivnniwinewarnwsinguluniinisden (Elective Course)

nangasian avul w.A. 2559

nangasuTuuse atul w.e. 2562

IBI1839

$i28nn

s

Ja51873U7

$i28nn

s

A UFINRNWIZATUIANTIUINTANUIAYN / Communications

Engineering (CE)

ABRDNANIZATUIAINTTULNTANUIANBALTTUUD IR BT /

Communication and Smart System Engineering (CSE)

noeiaunuuiwantui 3(3-0-6) 090245120 | nquiauusivaniuiniensldon | 3(3-0-6) | 090245135
(Electromagnetic Field Theory) USRS Y

(Electromagnetic Field Theory for

Smart Sensing Applications)
AVADNLANIZAUIAINTIUTZTUUYONALIS / Software Systems Engineering (SSE)
NSPRRUIENINNNY BIuAABNTILADS 3(3-0-6) 090245324 | nslanausEninauyuduavaouimes | 3(3-0-6) | 090245346
Lﬁaﬂﬁu (Introduction to Human- (Human-Computer Interaction)
Computer Interaction)
sruulinauasweluladgiudoyadugs 3(3-0-6) 090245326 g1udeuauArATItaLA 3(3-0-6) | 090245347
(Advanced Database Models and (Database and Data Warehouse)
Technologies)
Basaivanzauian 3(3-0-6) 090245329 | mMsmenTimnyasiign 3(3-0-6) | 090245348
(Optimization Methods) (Optimization)
miﬂizmamamwﬁ%maa%guqﬂ 3(3-0-6) 090245335 | MsUszgnAldnIsUTTINaNANNATRER | 3(3-0-6) | 090245349

(Advanced Digital Image Processing)

(Applications of Digital Image

Processing)
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7.2.9. MSUSUABUBNUNSAN®EN

nangasian avul w.A. 2559

nangnsusuUTe atul w.e. 2562

UM 1 aansAnei 1

090245001  seLU8UITIRELTRAAMNTIY 3(3-0-6)
(Industrial Research Methodology)

WhiinAnwdenBeuduladunia feil

fudanssulnsauuay / Communications Engineering (CE)

090245102  szuvdeansinsdniiadoui 3(3-0-6)
(Mobile Radio Systems)

090245xx v udeniily/ Indenamizsy/ 3eiudy  3(3-0-6)

(General Elective / Specific Elective / Other
Elective Course)
auddnssuluinasuaswaseu / Electrical Power and Energy

Engineering (EPE)

090245200  Aennssuluiiiusaas 3(3-0-6)
(High Voltage Engineering)
090245201  szuubniiga 3(3-0-6)

(Electrical Power Systems)

U7 1 aansAne 1

090245004  s¢1l8UIsN15RRNLUY 3(3-0-6)
(Design Methodology)
090245xxx A udenshlu/Avidonianizdny v udensiy 3(3-0-6)

5"14“] /AT UANIZA 5"146] (General Elective/
Specific Elective/ Other Elective/ Other

Specific Course) *

TWindnwndendeudulaguvids feil
AranTsuINTANUIANLAZIZTUUDIRIYL / Communication and Smart
System Engineering (CSE)

090245102  sruudeansidansuuudning 3(3-0-6)
(Broadband Wireless Communication

Systems)

udaanssuluAnnaaazndseu / Electrical Power and Energy

Engineering (EPE)

090245203  sruutuspdeuluii (Electric Drive System) 3(3-0-6)
090245204  MInAdoURAEIAT AN eUNSallWusas  3(3-0-6)
(Testing and Condition Diagnostic of High

Voltage Equipment)
090245205 MImuAnLaydasiuszuunSanLIih 3(3-0-6)




nangasian avul w.A. 2559

nangnsuTuUTe adul w.e. 2562

090245202 wasnumyuisudmiunsnanlii 3(3-0-6)
(Renewable Energies for Electrical Power
Generation)

090245 3w udenihily/ Fvndenamzdng dndu  3(3-0-6)

(General Elective / Specific Elective / Other

Elective Course)

FuAAINTIUTEUUTENALAS / Software Systems Engineering (SSE)

090245301  AengsuyonsLIs 3(3-0-6)
(Software Engineering)

090245302  gaNAwIsHs 3(3-0-6)
(Embedded Software)

090245xxx  Avndentialy/ Judenamzdng Jvdiudy  3(3-0-6)

(General Elective / Specific Elective / Other

Elective Course)
audanssulassglnindaases / Smart Grids Engineering (SGE)

090245400  MIIATIALAZNISUHURANSIASIIIESTUY 3(3-0-6)
Ifinmas (Modemn Power Grid Analytics and
Operations)

090245401  Tpssaduiugudmsunmsiamhenidwihty  3(3-0-6)
&4 (Advanced Metering Infrastructure)

090245402 MsAN1suALIATIEITayAlATIt i 3(3-0-6)

(Power System Data Managements and

Analyses)

3(3-0-6)

090245xxx 3 WaBNNILY/ I aananIay/ Ivauduy

(Electric Power Generation Control and

Protection)

fuAAINTIUTEUUTENALAS / Software Systems Engineering (SSE)

090245303  antnunssumsuiimesiassondlTsz Uy 3(3-0-6)
(Hardware and System Software
Architectures)

090245304  Amnssugensiuaiiugs 3(3-0-6)

(Advanced Software Engineering)

audanssulassglnindaases / Smart Grids Engineering (SGE)
090245403 MU URN1sHarAIUANlATITIBIATlIT 3(3-0-6)
(Modern Power Grid Operation and Control)
090245404 Tessaisiugudwiunisdomsliaouasns  3(3-0-6)
57@1'1/11J3&11/1N1W17h%uqd (Advanced Wireless
Communications and Metering
Infrastructure)
090245405

MITAN1TuaLIATIEivelA 3(3-0-6)

(Data Management and Analysis)
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nangasian avul w.A. 2559

nangnsuTuUTe adul w.e. 2562

(General Elective / Specific Elective / Other
Elective Course)

33U

Uit 1 anansinedi 2

090245002 ﬂiﬁmmam%%ugqﬁwé’ﬁmniﬁuVLWW’l
(Advanced Mathematics in Electrical
Engineering)

ThinAnwdanceusuladiunis aeil

fudanssulnsauuay / Communications Engineering (CE)

090245xxx AP UADALANIZA

(Specific Elective Course)
090245 AP UADALANIZA

(Specific Elective Course)
090245xxx AP UADALANIZA

(Specific Elective Course)
090245xxx  Avndenihilunioividenanizd

(General Elective / Specific Elective Course)

15

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

fuddnssuluAnnasuasnaseu / Electrical Power and Energy

Engineering (EPE)

090245xxx P MADNLRNIZATU
(Specific Elective Course)

090245 AP UADALANIZA
(Specific Elective Course)

090245 AP UADALANIZA

(Specific Elective Course)

3(3-0-6)

3(3-0-6)

3(3-0-6)

33U

Ui 1 mamsfnend 2
090245001  setUeUIn T8I 39gnavnTsy
(Industrial Research Methodology)
090245xxx v ndenthiluAvudeniamgny Jidendiu
3uq Avianizsu uq General Elective/
Specific Elective/ Other Elective/ Other
Specific Course) *

090245 v udenihluAvidenanziny Jvndendiu
3uq Avianizsu uq General Elective/
Specific Elective/ Other Elective/ Other
Specific Course) *

090245xxx A ndenthilu/Avudeniamgny Jidendiu
5"14‘] /AT UANIZA 5"146] (General Elective/
Specific Elective/ Other Elective/ Other
Specific Course) *

39U

15

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

15
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nangasian adul w.e. 2559

nangnsuTuUTe adul w.e. 2562

090245xxx IV WABNNILUNTDIVNABNLRN LAY

(General Elective / Specific Elective Course)

3(3-0-6)

AUAAINTIUTZUULONAWIS / Software Systems Engineering (SSE)

090245xxx AV MADNLRNIZATU

(Specific Elective Course)
090245xxx AP UADALANIZA

(Specific Elective Course)
090245x¢xx AP UADALANIZA

(Specific Elective Course)
090245 v udenihlundedrudenanzdiu

(General Elective / Specific Elective Course)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

audanssulasesdngluilngaases / Smart Grids Engineering (SGE)

090245xxx AV MADNLANIZATU
(Specific Elective Course)
090245xxx AP UADALANIZA
(Specific Elective Course)
090245xxx AP UADALANIZA
(Specific Elective Course)
090245 v udenihlundedrudenanzdiu
(General Elective / Specific Elective Course)

39U

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

15
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7.2.10. nsUsuasuAnesuieswin (Course Description)

131

nangasiay aUtul w.a. 2559

nangnsuTuuse atut w.a. 2562

a2

I3

AU2eAn

AU

YDA

AU2eAn

090245101

Wslaavanisdasns
(Communication Protocols)
Jrdefuneu: TneAnufiurousosnIAIY
Prerequisite: Department Permission
LL‘L!’Ja(ﬂﬁy‘ugﬁumaﬂﬂ’]iaaﬂﬁh’liﬂuuﬂmJLLﬁ%Iﬂi\‘i"U'WEJ
pauRimas Inlulagvedlasstisnazunnsgiu Lunasn9ds
WUy 150/05! Tasstneituiiussviosiu LLu’Jﬁmﬁug’m hag
dnwngniseenuuulusinnearesnisieans yaluslnaoa
TCP/IP 33n1sdnnisdeyaiiiawatn nsdivuaidunisns
Feules NSAIUANAINLDDAYBY TCP
Fundamental concept of telecommunications and
computer networks. Network topology and standards.
The ISO/OST reference model. Local area network. Basic
concepts and design aspect of commmunication protocols.
TCP/IP protocol suit. Error handling methods. Routing

algorithms. TCP congestion control.

3(3-0-6)

090245101

Wslaavanisdaans
(Communication Protocols)
Indadunew: Inganuiiuteuvemangns
Prerequisite: Curriculum Permission
LLmﬁmﬁugwuﬁuaﬂﬂﬁiﬁ@ﬂﬁﬂmﬂumﬂuLLazLﬂ%ﬁdw
poufiumes wRnvestunsThaudmiulassadanietis n
Tulagvealasevneuazui1nsgiu luaas1989uuy 1SO/0S
wSetneiuiivsysviesiu Sumedidinuarnisdousoindedie
LLmﬁﬂﬁugmLLaxmiaamLUUIUiT,mﬂaamsﬁams FUGOIGE
nsdndusiuveayaluslanea TCP/IP 33nsdansteyad
Ranana Msimuadunnenisdesleaas IP udnnsvheues
TCP uag UDP N15AIUANATNLLBEAYBY TCP Tslnmoatuue
naATY
Fundamental concept of telecommunications and computer
networks. Concept of layers composing the networking
framework. Network topology and standards. The 1SO/OST
reference model. Local Area Network (LAN). Internet and
connecting networks. Basic concepts and design aspect of
communication protocols. Model and operations of the
TCP/IP protocol suit. Error handling methods. Routing
algorithms and IP. Working principle of TCP and UDP. TCP

congestion control. Application layer protocols.

3(3-0-6)
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090245200 | JAanssuluiusegs 3(3-0-6) | 090245204 | nsvasaUKadATIZREN WaUnTallNHILIIga 3(3-0-6)
(High Voltage Engineering) (Testing and Condition Diagnostic of High Voltage
FnTerunau: il Equipment)

Prerequisite: None FrsRuneu: il
nsasewssbnihaswlinnszuaadunszuanssuas dunad n1s Prerequisite: None
Tousetulniusadeeldniiouvasusatuiasiiuuuwsaiu nsaseuar nwssiulniusgeluiosujumnisiniusegs n1s
N15UsEAuAMAIMYDIDIUTEABILAL TDIAADU N1TATUIN nadauksITuAInuYasgUnsallnitussaedtsusedulnii
aurnlni Arefavisa avauliisdafigvesnaiuay NITUAAIU NTZUANTI Lazlseiuduiad nrsArwiaaunlin
204489 AAUITHAZUSIFUAY waznTUsTauduRuSa I wazmAlANTEBNLUUALIU N1SARRaTIsaUNaILluauIuTDY
andiiiesuseiuas anumzaudaudmanlnd gunsallnfiusegeuasdsnisnsiadn szuunsiafnnuLay
Generation of high AC, DC and impulse voltage, High Ansrgvianingunsallviiiusegs nsnsradanisifinfiaisa
voltage measurements in Particular voltage transformers vneddluszuuanglniusegddddu msnegeunasnisungeinm
and dividers. Quality assurance and accreditation of wieuvasliihindsdensnageumaliiiuaznsnaaeutisiu
testing laboratories. Electric field calculation. Gas AU
discharges. Liquid and solid dielectrics. Traveling Waves Generation and measurement of high voltage in laboratory.
and Overvoltage. Insulation coordination. High voltage Withstand voltage test of high voltage equipment by AC, DC
switchgear. Electromagnetic compatibility (EMC). and impulse voltages. Electric field calculation and insulation
design technique. Partial discharge in high voltage insulation
and measurement technique. Condition monitoring and
diagnostic of high voltage equipment. Partial discharge
measurement in underground cable system. Testing and
maintenance of power transformer by electrical and
insulating oil tests.
090245201 | szuulnfaringa 3(3-0-6) | 090245205 | msaruAsuazlasiuszuuNMIKanlHii 3(3-0-6)

(Electrical Power Systems)
Fdeduneu: 13

Prerequisite: None

(Electric Power Generation Control and Protection)
FTerunau: laidl

Prerequisite: None
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sruukarlasaaseveIn1stemasiii vdnnisiugiui
wisugAtanivesszuutdalnily nsamulaznisAIuIn
ﬁuﬂqumirﬁ’nﬁmﬁwé’alw%@mmwgmam%wé’ﬂmiﬁugmmm
nsenesisruulnihesdusenovausmsiadastudnliih
iafiosnmvasszuulninidediinnadeslosnely nieuuas
Il Audnyuzvesaedduaniizady N1SAILINIA
anumieniuazanugliiivesaedivinesifeiuay
FUANANYINRT ﬂ’]iﬂ’lU@ﬁJIMﬁﬂLLﬁ%ﬂ’J’mgﬂ’]iLLﬂ’JI\?‘ZJ’eNﬁ’]aWQ
wazanuinmsvaaluanniuanud nsdnalvaninas ng
ANUIUNITANNAT

System and structure of the electrical energy supply.
fundamental principles of power economics. investment
and cost calculation.  economic power generation.
fundamental principles of system, analysis. symmetrical
components. generators. small signal stability in
interconnected power systems. transformers. steady-
state behaviors of lines. Inductance and capacitance
calculation of single and multiple-circuit lines. inductive.
capacitive and galvanic coupling. load frequency control,
power and frequency oscillation. frequency-dependent
load shedding. load flow calculation. short circuit

calculation.

walulafnsudalaldh  MsdeureszuunsuaalnsiuuuR LAy,
LL‘UU‘wﬁNmmuﬁauﬁuﬂiﬁuuazLmunizmaquéﬁwﬁimww
A&l (Pu wdsuLaefind wiuay wuamneifniiu
WA sneudlaiy [Wudu) wdna1svineuresssuunITHan
i awsanfeadunatauaziadesamvesszuulasetig
A1l ‘Vié’ﬂmiﬁyugwuiumimuqmmmﬁuazLLiqcﬁ’uma
It msvuuedesfidalwiniglassiemdsliimén ms
Meusuutiureesesinialiiiivarnisuisdunisyivan
iswmwmmmﬁmalw% FEUUAIUANLIIAUN LN Suy
AIUANNITWNIIvBIMaalnill n1sasiauudaesdmsussuy
nsudslnihuuddasiawasuuuiilidunesined anufianses
(N158N39979) LLawﬁﬂmiﬁugmﬁuaqmiﬂaaﬁuszwmﬁmlwm
nstlestuszuundnlniinluaniznisinnuiilbivung deass
fiansunigafunisufoanisvessruundandeaulninune
\Beudeagiulasiiemaslifimdnuandaainueniioonain
Tassteiasiniudn

Electric power generation technologies. Grid integration for
conventional generation, variable renewable energy and
distributed energy resources (i.e. solar photovoltaic, wind
turbine, battery energy storage, electric vehicle). Principles
of generator operation. Overview of power grid dynamics and
stability. Frequency and voltage control principles.
Generator synchronization. Generator parallel operation and
load sharing. Governor control systems. Excitation control
systems. Power system stabilizer and power oscillation
damping. Modelling of conventional synchronous generators
and inverter-based generation resources. Generator fault and

protection principles. Generator abnormal operation
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protection.  Grid-connected and islanded operation

considerations.

0245300

FuneudimensufiamesagnaiuszBusnm
(Efficient Algorithms)

FTaduneu: lnganuifiuyeureanaivn
Prerequisite: Department Permission

o & a

AT0ENRULLALIATIZRTURDUIE dynsalladudndn
lassasndoya aulddumuuuninig duldfumuuuuase
FuneuAEUstinnuUaitelonsuy msdesiiunuudngein
NFISEIAAURUUAINTDSN VBULIABNAINTUNITLSE9a1AU
MyuAnIsNaln {]zy,miwwwﬁguﬁqm fumeuisuszian
arlun Jaymidulsdusivenssign nmsdvgarednause n1s
Uszgndludaineinisneuiames

Design and analysis of algorithms, asymptotic notation,
data structures, binary search tree, red-black tree, divide
and conquer. heap sort. quick sort, lower bound for
sorting. dynamic programming. shortest path, greedy
algorithm, minimum spanning tree. maximum flow. string

matching, applications in computer science.

3(3-0-6)

090245300

FuneudimersufiamesagnaiiuszBusnm

(Efficient Algorithms)

ndadunew: Ineanuiiureuvemangns

Prerequisite: Curriculum Permission

AMSFPEIRY: NITTIIAINVLUUNDY NSITBsauLUUL@en Ng
IFPIBIAULUUUNTN NSISBIBIAULUUBNGDSN NI LR ULUY
HATU NS ENENAULUUAINGBSY, NISAUNY: NISAUMUUUAIRAU
MSAUNKUUIMNAIA MIAUKTTIULULINI NMSAUTLULULIEN dane
37iuve4 Bellman-Ford §ane3#iuve Dikstra sanadfiu A*,
Tassasedoya: 19015 015458 dufin n1suduad msIuey n
FilsiFumuuuninie, nszuiuieisaneiin: n1s3enen Juneu
FBulwenuazionvuy Tuneudsusziavagiun smuaniswada,
mMamAfivsnzaniign nslvaiuniign Amuanisdadu 355
wand, nguianududeunisnisaium: dynisallelng i
U3ysal, madsvynd: n1studadaya Anuvaende adaans
Sorting: Bubble sort, Selection sort, Insertion sort, Heap sort,
Merge sort, Quick sort, Graph search: Linear search, Binary
search, Breadth-first search, Depth-first search, Bellman-Ford
algorithm, Dijkstra’s algorithm, A* algorithm, Data structures:
Lists, Arrays, Stacks, Queues, Hash tables, Heaps, Binary
search trees, Algorithm paradigms: Recursion, Divide and
conquer, Greedy algorithm, Dynamic  programming,
Optimization: Maximum-flow, Linear programming, Simplex
algorithm, Computational complexity theory: big-O notation,
NP-complete, Applications:

Data compression, Security,

Math.

3(3-0-6)
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090245301 | FAINTTUYINAWIS 3(3-0-6) | 090245304 | AranssuvanduITugs 3(3-0-6)
(Software Engineering) (Advanced Software Engineering)
Fndefuneu: lneanuiugeuvesnAiv Fndefuneou: IneAnuiiuteuveIviangns
Prerequisite: Department Permission Prerequisite: Curriculum Permission
nszUIUMTHAIIgeAwIs n1slouwasnisasiaguuuy nszvIUMTTRUIgeNdwITadelnyl walialunisivunnitu
AMUADINIT BUIAALAEUdNNITURIluAada1UnsNI T Fosnrsuaznindeuiinumiu nmsvageuvenduaslaesnluda
wadadniunisideuiifadosain madafidfydmsu MATANTUIMNSIATINTNMSNRILNYONAKIS
AMNINgaNARIS mATlAn15UINISIATINITNITHAILN Modern software development process. Techniques for
FonALIS specifying software requirements. and coding robust
Software development process, defining and formulating programs. Automated software testing. Software project
requirements, concept and principles of architecture management techniques.
modeling, techniques for coding robust programs,
important  software  equality, software  project
management techniques.

090245400 | M3Anssiuazn1sufuifnislasstieszuulniings 3(3-0-6) | 090245403 | n1sufjuRnsuazAIvANlAstIeiaslvidh 3(3-0-6)

(Modern Power Grid Analytics and Operations)
Indadunew: IneanuiureUYeINAIY

Prerequisite: Department Permission
wﬁﬂmsﬁugwﬂumsiLﬂiwsﬁﬁﬁaaﬂaLLasmsUﬁﬁamﬂﬂiaﬁdw
svuuliihiddunuuduiundnnisiugudaasugenans
voen15UJUAN sz vuliihidniseivauidsiniauay
anudmaliiiinismuauiidsSueaiiuazusadulniiing
Ussiumnusiunsmalnil-luannzasiuazaniizwainnig
\Bousouvdmdsnumudsurnelnguaz uamdanuuuy
nszeguiiiniulasadieszuulniiidenisuudeu
nszuwimllun1sieseideyasarnsufiinisssuuln
madlugaredasiiedaasvzaudauauszuuliinlugaves

£y

lassegansegnisiinnuiiazwelulag Mvivadioungely

(Modern Power Grid Operation and Control)
Indadunew: IneanuiiureuvemMangns

Prerequisite: Curriculum Permission
Tassadeiuguvesszuudemddlnii 3auinisvedasee
fdalwin msdeudelsslrfimdsnunyudsurelvgjuas
suadnidnglassdefidsain wanszmuainnisisduves
gunsaididnnsedindmaslulassiemdsluih andedioldves
Tassteidsliih dlsslfndsnunyuisuuuuysiufngg
TuuSuauin mé’ﬂmﬁﬁuugml,%qmwgmam%mmmiuﬁﬁams
Tassdremdalni udnnsiugudoituaiiosniwezaiiu
fuasUaeadsvessruvlasetnoiddlnin winsgiuuay
waninagin1suiinisiasstneMmasindi nsmuauitdsln

o

waraudnelilin nsmuruiidsELeafinkazwseaulnin




n1sindulavesiujiinislugudauaulasenesyuulih
QMG

Traditional power grid analytics and operations,economic
operation of power grids, active power and frequency
control. reactive power and voltage control,static and
dynamic security assessments. integration of large-scale
renewable energy and distributed generation resources.
paradigm shift in power grid analytics and operationsin
the age of smart grids. modern energy control center

(SCADA, WAMS, EMS, DMS). advanced decision support

tools in power grid operations.

n1sufuRnisuazaruaulasieidsliiivwiadn ssuudn
nsnaudmsulassglningaasos

Introduction to electric power supply structure. Power grid
evolution. Integration of large-scale renewable energy and
distributed generation resources. Effect of power electronic
interfaced equipment penetration. Power grid reliability
containing variable renewable energy. Economic operation of
power grid. Principles of power grid stability and security.
Power grid standards (grid codes). Active power and
frequency control. Reactive power and voltage control.
Microgrid operation and control. Energy management

systems for smart grids.
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090245401

Tassadeiugrudwiunmsamisemalwiidugs
(Advanced Metering Infrastructure)

Fudsfunou: TnganuiureuroIn1AIan

Prerequisite: Department Permission

Awmesludndaaier szuve1ulinestiidnlul@ (AMR)
aontnenssuredtasatiedeansdmiulasengluiidaases
n13damdeyalunisianiigmelaiin ssuuuinisdanis
doyalunisinnthemalliln (MDMS) nssuiSlunissiediu
nsanasuldlniy wihedwmsunisiawuuawes nnssw
syuUAe 9 Wwmeiululassnglningaaiey

Smart Meters, Automatic Meter Reading (AMR).
Communications Network Architecture for Smart Grids.
Meter Data Acquisition System. Meter Data Management
(MDMS).

System Anti-tampering Methodology.Phasor

Measurement Unit (PMU). Smart Grid System Integration.

3(3-0-6)

090245404

Tassadeifugrudmiumsteasldaeuaznisianioenig
Tnfhduge

(Advanced Wireless Communications and Metering
Infrastructure)

Indadunew: IneanuiiureuvemMangns

Prerequisite: Curriculum Permission

wuzihgnisdeanslians nqufiaruraziduduusuuuds
nsvuIuNMswULduiienn nmsaaveuludesdygyin nsfuses

a

doyeyae wuudnaesresdaynaudeadin nMINegaNLATAYALUY

a

ATmea Usyansainvesnisueganiuudnealuyesdynyials

a8 N3 DI YYIULUUNAIBN BN IIFIUAIAIF Y1060
dayarusunmiu enuazdulunsfmedeyaiinnain Snes
nlihdaa3ey lnssadreitugrudusunisiamiemalwihdugs
(AM) an1dnenssuvediasidisdearsdmiulaseieludl
gaasur Msunideyalussuunisiamiendliih ssuuuims

Fan1steyalunisianiemaluii (MDMS) nssaislunisdesiiu

3(3-0-6)




nsdnasuldlnih msdeulesszuuma o Wadsedululasae
Inidaasey

Introduction to Wireless Communications. Probability
Theory. Random Variables. Random Processes.  Matrix
definitions. Operations. and Properties. Path Loss. Shadowing.
Statistical Multipath Channel Models. Digital Modulation and
Detection. Performance of Digital Modulation over Wireless
Channels. Multiple Access Techniques. Signal to Noise Power
Ratio. Detection Error Probability. Smart Meters. Advanced
Metering Infrastructure (AMI). Communication Network
Architecture for Smart Grids. Meter Data Acquisition System.
Meter Data Management System (MDMS). Anti-tampering
Methodology. Smart Grid System Integration
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090245402

nsiansuazdiasizideyalassdnglnin

(Power System Data Managements and Analyses)
Frdafuneu: TneAnuiureuresnALen

Prerequisite: Department Permission
n1sdanisteyauagiinsvisdeyadmsuaulaseielui
wuudtaesdeyaldeduius wazgiudeyaild saL,
wuudasstoyauuuislasiainauargiuteyadild XML n1s
LﬁuamiauzLLasmﬁmJaamﬁ&Jsuaﬁa;ga nsiudeya
USuann A2y data warehouse N15%1 data mining NS
TAswkazAwIN Jayarunalig waznisuannsieys
Data managements and Analyses for power system
application. Relational Models and Database using SQL.
Semi- Structured Models and Database using XML,

Concepts for Performance Tuning and Safety. Data

3(3-0-6)

090245405

nsiansuazdisziideya

(Data Management and Analysis)

Fnddunew: Inernuiiiureuvemdngns

Prerequisite: Curriculum Permission
n1sdativeaznisdanistoyavuinlng uwuudiaesdeyaids
duiuduazuuuitassdoyaislaseaine affuaziadesiiolunis
Taswideyaruinivg nsulaueteya

Data storage, data management, and data processing.
Database models including Relational model and Semi-
Structured model. Statistics and exploratory data analysis.

Analytics tools for big data. Data visualization.

3(3-0-6)




138

warehouse, Data mining, Big Data Analysis. Data

Visualization. Computation and Data Analyses.

090245120 | Ngufjaunausdmantvidi 3(3-0-6) | 090245135 | nufauumimaniniiniensléousuweisaaie: 3(3-0-6)
(Electromagnetic Field Theory) (Electromagnetic Field Theory for Smart Sensing
Fudefuneu: lnganuiureuradnIAIn Applications)
Prerequisite: Department Permission Fndefuneu: neanuiugeuveIanans
AUNITVDIUUNGLID aum‘?i%uﬁ’mam NITWNINTLINY Prerequisite: Curriculum Permission
@mé’ﬂwmxmﬂmasuaﬂﬁwﬁamumamﬁluizmu AIMIAIRNBUY dUNTYeMNGLIR AuTiTuAULET nMuNsnsYany ARANYE
Guaa‘i“lzymﬂ'wauﬁm%’uaumm%maﬁﬂéﬁ%uﬁuLam mslnavesridinuvesaduszny msmmaeuvesiymeveu
ANUENTUSTEnIaguiauukasnguieaseigunsel dwdvauuesueindfituiuna anuduiusseninangui
wUUALNazatndye AUNNKAE Y 1T TIaUNTIRVUENLaTa 8t d M 113
Maxwell’s equations, Time-dependent fields: planewave Ussgnallivguiaumusimanlaih ionsldnueumessaaioy
propagation; characteristics and power flow. Solution of iumqqmammiuLLasmsLmeé
boundary-value problems for time-harmonic fields, Maxwell’s equations, Time-dependent fields: planewave
Relation between field theory and circuit theory: lump propagation; characteristics and power flow. Solution of
elements and transmission lines. boundary-value problems for time-harmonic fields, Relation
between field theory and circuit theory: lump elements and
transmission lines. Applications of electromagnetic field
theory for smart industrial and medical sensing.
090245122 | Tasednedeansinsdwiiindouii 3(3-0-6) | 090245122 | lasstnedeasInsdwiindoudt 3(3-0-6)

(Mobile Radio Networks)

FTaduneu: lnganufiuyeureanaivn

Prerequisite: Department Permission
wuzihlasstnenisdeansedoud sruunsnsyateaUnady
waznisururldarululassdnegiu COMA 52U
WCDMA/UMTS @nadnenssu esausenau nisdenuay
7ANN15IUN15ENLUY N1SiUSsULTisuiussuulAsTIane

Wwagans 2G wuwilasewne 4G lasswienisdeansinfeud

(Mobile Radio Networks)

ndadunew: Ineanuiiureuvemangns

Prerequisite: Curriculum Permission
wuzihlasstnenisdoansindeuiiuaziiamnns szuuivagans
an1Unenssuvesszuunazdinuinisain GSM LUy UMTS wag
JEUU 4G Nsnszanganasuuasnisiunldaululasaiiegiu
CDMA 3xuU WCDMA/UMTS an1linenssy e9AUsznau naden

wazranAslunIseankuu 1ASI1e 4G wazwelulagnan wugi
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58UV WLANs Alduasg1u IEEE 802.11 ‘ﬁyugmmaﬁzuu
fu PHY naonaun1sidiisdonarlinsetonanunly
A Tassadrsiugiuluniseenuuu MAC uuuldans
wuz11 Bluetooth (802.15.1) wag ZigBee (802.15.4) dmsu
nsdeansszezdu n1sldeulaswsdumesidmeuaznns
UIMsIan1slasadiy

Introduction of mobile radio networks. The spread
spectrum systems and their usage in CDMA-based
networks. The WCDMA/UMTS networks including its
architecture, the used entities, and the system design
choices and principles behind. Comparisons to 2G
cellular networks. Introduction to 4G network. WLANs
based on the IEEE 802.11 standard. Basic aspects of the
physical layer as well as the medium access and issues
of whole networks. The basic foundations of wireless
MAC designs. Introduction to Bluetooth (802.15.1) and
ZigBee (802.15.4) as the short range
communications. Wireless Sensor Network: applications

and network management.

walulagdmiulassnelugadely wu szvvingimuneie
gondLf lnssvneingaeniiivn uaslasstneiifianuuandneiy
vauegieiu lassinenisdeaisiadeufiszuy WLANs #ild
1M5§7U IEEE 802.11 ﬁugmmaqsxw%u PHY maanaunssdnis
douarlasetnevonualunmsan wuzih Bluetooth (802.15.1)
way ZigBee (802.15.4) drmsunisdeanssrezdu nsldanu
Taswrodueslimonaznisuimsdnnislaseig

Introduction of mobile radio networks and hysterical review.
The cellular systems. System architecture and evolution
from GSM towards UMTS and 4G systems. The spread
in  CDMA-based

spectrum technique and their

The WCDMA/UMTS

usage

networks. networks including its
architecture, the used entities, and the system design choices
and principles behind. The 4G network and core technology.
Introduction to technologies for the next generation
networks such as Software Defined Radio (SDR), Cognitive
Radio network, and Heterogeneous Networks (HetNets).
WLANSs based on the [EEE 802.11 standard. Basic aspects of
the physical layer as well as the medium access and issues
of whole networks. Introduction to Bluetooth (802.15.1).

ZigBee (802.15.4) as the short range communications.

Wireless Sensor Network: applications and network
management.
090245229 | A1susmsaunsngseuulninnigs 3(3-0-6) | 090245229 | n1suSusRunswdszuulnAnnngs 3(3-0-6)

(Asset Management of Electrical Power System)
FreRuneu: il

Prerequisite: None

(Asset Management of Electrical Power System)
FrsRuneu: il

Prerequisite: None
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arnfifessuioatugunsailiiiussgauazandlniusigs
nstdeuan muegunsalluiiiusege nagnsnistngedne
gunsailnfiusegs minsiaeulazU1zsinymiloudaslil
ide nsnsIvaeukarUngesnwaIndinnoulniusegs ns
Usziiiuengnisldemvesgunsalluiusegs n1suigesnwids
YJosduuaznisUiisesnuidaninvesgunsalluiiuseas
Brsuszidiuaningunsalliifinussgs msudmsanudesly

o

nsldnunazinrzessnwgdnsalluiiugegs msvimsdnnis

L]

o o

Tand1599A9AF N1TIATIERAIUAUNUNILATYTANENT LY
nsldeugunsallniiusegs

Introduction to high voltage equipment and substation,
Aging and degradation of high voltage equipment,
Maintenance strategies applied to hish voltage
equipment, Inspection and maintenance of power
transformer, Inspection and maintenance of power circuit
breaker, Useful lifetime assessment of high voltage
equipment, Preventive and condition-based
maintenance of high voltage equipment, Condition
assessment of high voltage equipment, Risk management
of utilization and maintenance of high voltage

equipment, Inventory control of spare part, Economic

analysis of high voltage equipment utilization.

Anufidesuiriugunsallaihussgauazandlniusegs n1s
\douannuasgunsailuilinsegs nagninisvigainwigunsal
Iniiusegs n1smsvaeukasinesnwaunsalluiliuseas n1s
Useiliuengnisldauvesgunsalluiussgs nsdrgesnwds
Yosiuwaznisungesnwisanmvesgunsallniiiusegs 38ns
Uszifiuanmgunsalluihusegs msuimsanudeslunislday
wazUr3esnwgunsallihiusegs msuinsdanisiagdrsesns
AT NMTIATIZRANUANNUNIRATYgAansTunsldnugunsal
Tniflusags

Introduction to high voltage equipment and substation, Aging
and degradation of high voltage equipment, Maintenance
strategies applied to high voltage equipment, Inspection and
maintenance of high voltage equipment Useful lifetime
assessment of high voltage equipment, Preventive and
condition-based maintenance of high voltage equipment,
Condition assessment of high voltage equipment, Risk
management of utilization and maintenance of high voltage
equipment, Inventory control of spare part, Economic

analysis of high voltage equipment utilization.

090245224

FTUUMUNENIULUALADT
(Battery Storage Systems)
Fydadunou: bl

Prerequisite: None

090245224

FTUUMUNENIULUALADT
(Battery Storage Systems)
Fydadunou: bl

Prerequisite: None
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T T

tugrudosuresuumned Hugruvenadlii wuapedugy
281 wuaednuunAsgll sruuianisuunee’ wuudians
wuaLne3 Fegansldrununnes

Fundamentals of battery. Basics of electrochemistry.
Primary battery. Secondary battery. battery management

system. Battery model. application of battery.

g

£

uguUewruvanunmes Hugiuvaualilnin wuawasuuy

a o

funil srUUInNITULUAWEY wWuudiaatuames fag1ensly

S =2

URUAADS
Fundamentals of battery. Basics of electrochemistry.
Secondary battery. battery management system. Battery

model. application of battery.

090245324 | mslimeuszninauyuiuazaauiunosiiody 3(3-0-6) | 090245346 | n1slAnRUTEHINNYUEUATABNNIADS 3(3-0-6)
(Introduction to Human-Computer Interaction) (Human-Computer Interaction)
Fwdsdunou: Tl Fwdedunou: Tl
Prerequisite: None Prerequisite: None
N15RNHUUNTIAREUIENINYBLasARNiIARS NMInaY nseeNkUUNIIAnaUTENINwYBiuasaaNiiunes MInauls
TssvhanuduazaonfiuneimedoUssamamuas sprhsuyediazaeufalnosmedeussamamiagidnus ns
fidnes MIneulfseninuLLdLazAoLiIREImEA¥INTY pouldTEnINIYEduazANTIMBSMENT¥INTEY WAlulaE
wieluladannuindouiadouiionsnoulfsninayuduay anmnndesnasiouonsneuldssiandussnonfines
POUNADS Designing the human-computer interaction. human-computer
Designing the human-computer interaction, human- interaction using graphics and text. human-computer
computer interaction using graphics and text, human- interaction using natural body gesture. augmented technology
computer interaction using natural body gesture, for human-computer interaction.
augmented technology for human-computer interaction.
090245326 | szuuTunauazmaluladgudeyaduge 3(3-0-6) | 090245347 | grudeyauazadsdaya 3(3-0-6)

(Advanced Database Models and Technologies)
ndadunou: lngAriuteuTeINIAIY

Prerequisite: Department Permission
lunagudeyauazssuugiudeyagalnd nsasilunatoya
Weduitudiieniviieafanea nisaiialuinatoyans
Tassadesemuidndiduuea msuimssensiasuntag
vasgudoya nsUTunAssyansninuazaulasndeluy

nsasugudeya

(Database and Data Warehouse)

ndadunew: Ineanuiiureuvemangns

Prerequisite: Curriculum Permission
lunagudeyauazseuugiudeyagalnl nsaielunadoyaids
duiudsnenwieaduea nisailuaateyandassaiisie
awdndiduuea nsuimssenisiasundasvesgiudeya
n1sUuuseUsEansamuasaulaendelunisadiegiuteya

Modern database models and systems, yet scientifically
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modern database models and systems, yet scientifically
based level. relational models and database using SQL,

semi-structured models and database using XML,

database transaction management, concepts for

performance  tuning and safety in  database

implementation.

based level. relational models and database using SQL. semi-
structured models and database using XML. database
transaction management. concepts for performance tuning

and safety in database implementation.

T
a

090245329 | F3msmneriitsnzauiign 3(3-0-6) | 090245348 | nsvnAnfiwanzauiign 3(3-0-6)
(Optimization Methods) (Optimization)
Fdsdunou: il FuTsduneou: T4l
Prerequisite: None Prerequisite: None
nufanududou Buiiviysal mslusunsudendaeans fvunnisidadu Bns1m FBBumdnd aneeiy dvuanisilsl
Wauwwing nmzaiu nMsinszianudeulns fuuanis Wudadu nsmearfivsnzanfigauuulafidesifa nnsdum
Fadiuaudy Buenfawazimuareuien 35nsuanisuas Tnenss NsiAdeuatmuANEty nsedeuasmuALFuity
# nslusunsuuuudeulutadu n1sdumiuuuianizi flan nsindeuasuANiueItvesiniu nMamAimgay
Sano3idaiimun mamadnaauuuliidudady fagauvuiitediia menafmnzauiigaseiSuesanioal
Complexity theory, NP-completeness, linear Linear programing. Graphical method. Simplex method.
programming, simplex algorithm, duality, sensitivity Duality. Non-linear programing. Unconstrained optimization.
analysis, integer programming, branch and bound Direct search. Gradient Descent. Steepest Descent. Newton’s
algorithm, branch and cut algorithm, constraint method. Constrained optimization. Lagrange’s method.
programming, local search, genetic algorithm, nonlinear
optimization.

090245334 | n15UTTUIANANINAINGA 3(3-0-6) | 090245334 | NFUTUIANANINAINDA 3(3-0-6)

(Digital Image Processing)

AnTsAunou: laidl

Prerequisite: None
mmﬁlﬁaqﬁmﬁ'mﬁumiﬂﬁsmamamwﬁ%maa nskUag
J2UUAYRININ N9 thresholding n1sUSuUTIAMIANYRY

A A1saady gy asunaulunIn 119911 sampling Lag

(Digital Image Processing)

AnTsAunou: laidl

Prerequisite: None
mmifﬁugml,ﬁ'mﬁ’ummizmawamwa%maa n1sudassyuud
Y9I MFITALUL MIUTUUTIAMAMYRINN NTandyay

TUNIULASNITYIUSAN msajmﬁnma Areulnedy n1snses
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quantization ANSUUIUSLIUUDINTN AMTUIVDUVBIATN AT
Usznananmlaslivguiiiindhesusng nsnsesninias
15911 correlation N1suUasnIL n1sudasyisesuuuld
sioifies n1suvadlaleduuuliseidos n1sisnadnuuzyes
AWM M3 MstewriunmlagnIsiuAd UL N3
Puundeyanin

Introduction to digital image processing, image color
conversion, image thresholding, image enhancement,
noise reduction and restoration, image sampling and
quantization, image segmentation, edge detection,
morphological image processing, image filtering and
correlation, image transforms such as discrete Fourier
transform (DFT) and discrete cosine transform (DCT),
feature extraction, image recognition, image registration,

image classification.

A nsmveTeIn Mvhateth n1sswasu nistuse
A N1sLUsdILTeIn T NMsUsznananmlnglinguiiinge
JUT19 MsfowriunmlagnisAmuasiiumia n1539101MLazn13
uunUssandeyanin mw‘?iﬁﬂziml,a&qqndmﬂﬁ

Fundamentals of digital image processing. Color conversion.
Thresholding. Image enhancement. Noise reduction and
image restoration. Pixel sampling. Image quantization. Image
filtering. Edge detection.

Image watermarking. Image

encryption. Image compression. Image segmentation.

Morphological image processing. Image registration. Image

recognition and classification. High dynamic range images.

090245335

NsUsEIIANANTWATARATUES
(Advanced Digital Image Processing)
FyrvsRuneu: 13l

Prerequisite: None

%
o =

nsUszanananmadneadugs nMsdudanimieu JPEG uag

< o

PEG2000 n15tlasfudvandvesnin madisianimiienny
Uaensy msiFeuslaonisufdauazduduainsanesfiunis
Uszaanannlu Matlab msideuasimuniieasslusiia
Tnlgafunisuszanananm

Advanced digital image processing, image compression
such as JPEG and JPEG 2000, image copyright protection,
image encryption,

Learning by implementing and

investigating image processing algorithms in Matlab,

3(3-0-6)

090245349

nsUszandldnisUszadananninea
(Applications of Digital Image Processing)
Indadunew: Ineanuiiureuvemangns
Prerequisite: Department Permission

n13UsEgnAldn1sUsERlananIn 1w n1s3dnluniiau n13330

U

o v a a

W$nws szuunsfueniniiinistestudvanivesninuay
i"ﬂmmmL‘fJudauﬁaﬂqu’%a mMsTusnnwdifivasnasgenitund
MIUsERIARANINNIINSWIME warnsUssendAldnsUssaiana
nwwﬁuq

Applications of digital image processing such as face
recognition, character recognition, copyright- and privacy-

protected image trading systems. compression of high

3(3-0-6)
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Research and development of new image processing

projects.

dynamic range images, biomedical image processing, and

other applications.
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Preamble

RWTH Aachen University and King Mongkut's University of Technology North Bangkok
(KMUTNB) commenced their academic cooperation in 1995 with the support of the German
Government in cooperation with the German Academic Exchange Service (DAAD) and German
industry. The industry-oriented engineering education model of RWTH Aachen University was
introduced and implemented at the Faculty of Engineering of KMUTNB in 2002.

On 22 October 2004, the Contractual Agreement for setting up The Sirindhom International
Thai-German Graduate School of Engineering (TGGS) was signed by RWTH Aachen University
and KMUTNB in Bangkck, aiming at developing TGGS by using RWTH Aachen’s industry-
oriented engineering education model. In the TGGS Council Meeting on 7th March 2011, the
decision was made that the management of TGGS would be under KMUTNB to enhance the
development of TGGS and to avoid conflicts with Thai legal education regulations, whereas
RWTH Aachen would continue to provide academic support to advance the engineering
education following the Aachen model.

Article 1. Main objectives of the cooperation

a) To develop engineering education at TGGS up to international standards by adopting RWTH
Aachen’s engineering education model (industry-oriented engineering education)

b) To support joint research of various institutes at RWTH Aachen University and various
programs at TGGS in Thailand and South-East Asia

c) To exchange students of both universities (the specifics of student exchange will be covered
by a separate agreement)

Article 2. Purpose of cooperation and scope of activities

The main objectives of TGGS are to foster and sustain industry-oriented international Master

degree engineering programs and industry-oriented Ph.D. training and to guide Thai professors,

lecturers, and researchers in teaching and in supervising project-oriented Master theses and

Ph.D. level R&D projects. The Thai or German participants under the roof of TGGS will conduct

research and development work together according to the needs of cooperating industries.

Further objectives are:

a) To serve as a pilot institution for industry-oriented post-graduate education in engineering for
Thailand and thus support the country in reaching a higher level of industrial technology

b) To develop qualified human resources at TGGS Bangkok for the Thai-German network and
vice versa at RWTH Aachen University for the regional German industry with links to
Thailand

c) To establish a qualified broad industry network for Master level internships as well as
cooperative training and upgrading for engineers with the industry

d) To foster academic entrepreneurship in the various technical specializations covered by
TGGS similar to the tradition of Chairs of engineering institutes at RWTH Aachen University

e) To prepare the ground for the creation of technology-oriented spin-off enterprises with links
to TGGS

f) To seek funding from third parties for joint R&D and HR&D activities between RWTH Aachen
professors and TGGS lecturers/researchers in Thailand and South-East Asia.

g) To develop academic links to similar institutions of higher education in the ASEAN region.

In this way, TGGS has started the development of the system of engineering education and
research. The graduates from the program are supposed to be capable of conducting industry-
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oriented development, research and engineering services and thus contribute to technology
innovation and productivity enhancement in Thailand. In addition, TGGS will naturally
encourage and facilitate lecturer and student exchange between Germany and South-East Asia
and be a prime hub in the international networking of RWTH Aachen University.

In teaching and research, TGGS covers a wide range of engineering fields. The M.Se. courses
and Ph.D. training are conducted fully in English and thus are open for international students
mainly coming from Thailand and South-East Asia but not restricted to this area. The industry-
oriented M.Sc. and Ph.D. engineering education will follow as much as possible the RWTH
Aachen model without conflicting with Thai legal regulations, and move gradually to RWTH
standards in teaching and research. The M.Sc. courses and Ph.D, training will be made subject
to quality management of the Commission of Higher Education of Thailand and supported by
the participating academic staff from Aachen. As implemented already now, the courses will use
much of the course content provided by the cooperating RWTH professors and will adapt the
content to suit the needs of industries in Thailand and South-East Asia.

Following the opening of the first preliminary courses (still in Thai) in 2001, the first international
courses (in English) were offered since November 2002. All M.Sc. and Ph.D. courses are
organized into two major disciplines, Mechanical Engineering and related and Electrical
Engineering and related. The engineering fields in the Master level that have been covered by
TGGS are as follows:

Mechanical Engineering and Process Engineering and related disciplines

. Production Engineering (PE, since November 2002), later merged with Materials and
Metallurgical Engineering to Materials and Production Engineering (MPE, since August
2013)

. Computer aided Mechanical Engineering (CME, open since November 2002), later
transformed to Mechanical Engineering Simulation and Design (MESD, since 2003)

= Automotive Engineering (AE, since June 2004), later transformed to Automotive Safety

and Assessment Engineering (ASAE, since August 2015)

Chemical and Process Engineering (CPE, June 2005)

Materials and Metallurgical Engineering (MME, since November 2005), later merged
with Production Engineering to Materials and Production Engineering (MPE, since

August 2013)

Electrical and Software Systems Engineering and related disciplines

. Electrical Power Engineering (EPE, since November 2002), Electrical Power and Energy
Engineering (EPE, since June 2013)

. Communications Engineering (CE, since November 2003)

. Software Systems Engineering (SSE, since November 2005)

The TGGS partners will jointly decide about the future development of TGGS in accord with the
general intentions of this agreement.

On the doctoral level (research-oriented Ph.D. in Engineering), the scope and extension of
supervision and training by the TGGS partners will be further agreed on the program and
institutes level. The experienced participating Chairs of RWTH Aachen, on personal basis, will

support the Ph.D. research work in parallel to the professors and lecturersiresearchers of TGGS
in Thailand.
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In order to satisfy the industries in Asia as well as the Thai education system, all M.Sc. study
programs changed to M.Eng. study programs in 2013.

Article 3. Legal and administrative links

The partners agree, TGGS is an institution under KMUTNB having the status of a faculty within
KMUTNB and will operate under the regulations of The Commission of Higher Education,
Ministry of Education in Thailand, and Thai laws. RWTH Aachen’s Interational Office will serve
as the main contact regarding student exchange and other student affairs. RWTH Aachen
University will appoint one professor or academic representative as academic principal
coordinator at RWTH Aachen University to assist the cooperation between TGGS and all RWTH
Aachen professors who are involved in lecturing, research, and supervising TGGS students.
KMUNTB's Intemational Office will likewise serve as a main contact regarding student
exchange and other student affairs. TGGS will point one lecturer/researcher who will be the
main contact person for the academic representative of RWTH Aachen University.

Article 4. Contribution of the TGGS partners

The TGGS partners, KMUTNB and RWTH Aachen University, in their own responsibility, will
ensure to prepare and set all the boundary conditions necessary to implement the
commitments, rules and procedures defined in this agreement and to support with their very
best efforts the advancement of a successful operation of TGGS as outlined in this agreement.

The contribution of each party will be as follows:

Contribution of RWTH Aachen University:

1) Allow professors from various institutes of RWTH Aachen to give lectures at TGGS within
German legal regulations.

2) Allow professors from various institutes to join R&D activities in cooperation with TGGS
lecturers and researcher in Thailand within German legal regulations.

3) Allow TGGS Master students and Ph.D. candidates to conduct internship and/or research for
their thesis in various institutes at RWTH Aachen without the charge of tuition fees as will be
specified in an additional agreement on student exchange.

4) Assist in the application for funding from DAAD and other sources for scholarships and
fellowships for TGGS students and lecturers.

5) Seek funding from the third parties for the joint R&D and HR&D activities between RWTH
Aachen professors and TGGS lecturers/researchers in Thailand and South-East Asia.

6) Help to contact German industries in Thailand to find internship places for RWTH Aachen
University and TGGS students

7) With joint effort, promote TGGS in Thailand and South-East Asia

Contribution of KMUTNB:

1) Seek funding from third parties for the joint R&D activities between RWTH Aachen
professors and TGGS lecturers/researchers in Thailand and South-East Asia.

2) Allow RWTH Aachen students and Ph.D. candidates to conduct internships and/or research
for their thesis work at TGGS without the charge of tuition fees as will be specified in an
additional agreement on student exchange

3) Assist in the application for funding from Thai institutions and other sources for scholarships

and fellowships for RWTH Aachen University students and lecturers intend on staying at
TGGS.
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4) Help to contact industries in Thailand to find internship places for RWTH Aachen University
students

5) Pay for RWTH Aachen professors to lecture at TGGS according to an additional agreement
on professor block lecture

6) Promote German engineering education according to RWTH Aachen model in Thailand and
South-East Asia

7) Serve as a connecting point for RWTH Aachen as springboard to South-East Asia as well as
develop networking of RWTH Aachen Alumni in Thailand and South-East Asia
8) To assure TGGS curriculum quality according to international standards

Article 5. TGGS Advisory Board

In view of the sustainability of the partnership, for which the primary partners, KMUTNB and
RWTH Aachen University are aiming, the TGGS Advisory Board will advice TGGS in its
progress towards the stated objectives. The Advisory Board provides support with respect to
policy matters and counsels TGGS regarding sponsors, stakeholders and cooperation partners.

The TGGS Advisory Board will be chaired by the President of KMUTNB and the Rector of
RWTH Aachen University. The German Ambassador to Thailand and Thai Ambassador to
Germany will be invited to be honorable Chairpersons. Further, six representatives from
industry, academic or research institutes, three each from Thailand and Germany, will be
members of the Advisory Board and have to be appointed by the Chairs.

The Advisory Board Meeting will be conducted once a year.

Article 6. Degree issues and quality management
The degree of all courses (Master and Ph.D.) will be awarded by KMUTNB.

The quality management for TGGS and its programs will be conducted according to the laws
and regulations of the Commission of Higher Education, Ministry of Education in Thailand.

Article 7. Effective date, modification and termination of the agreement
This contractual agreement becomes effective as of date of signing by the autherized Thai and
German signatories.

This agreement will be active and valid till September 30, 2018 if not terminated by mutual
consent of the contracting parties, and will be automatically prolonged again by two years
following each date of termination if written notice is not given six months in advance by one of
the contracting parties. The students and the staff of the acting partners shall comply with the
rules and instructions applicable when staying at the other partner’s premises and each partner
will instruct its students and staff accordingly.

Should there be any clause in this contractual agreement for which realization turns out not to
be feasible despite best efforts of the signing parties or should there be any issues necessary
for the implementation of this agreement not yet defined here, the parties will seek a solution for
this which is in best agreement with the intentions and objectives of this contract.
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Article 8. Signatures

This Academic %)operation ?greement was signed in mutual consent

on.Octobex 7 i 2015

Date: 22. O¢F. 20 (5/

b e g

Univ.-Prof. Dr.-Ing. Ernst M. Schmachtenberg
Rector

RWTH Aachen University

7 kB

Univ.-Prof. Dr.-Ing. Rer. Nat. Rudolf Mathar
Vice-Rector for Research and Structure

RWTH Aachen University

I L\; Wy wi &S

Dr. Henriette Finsterbusch
International Affairs Director

RWTH Aachen University

Date:

L}}-{ Q‘)/;rﬂ’y Magp et

Prof. Dr. Teravuti Béonyasopon
President

King Mongkut's University of Technology
North Bangkok

O Bolimg

Assoc. Prof. Dr. Chanasak Baitiang
Vice President for Academic Affairs

King Mongkut's University of Technology
North Bangkok

M.+ Umiu#%.m/

Asst. Prof. Dr. Monpilai Narasihgha

Dean

The Sirindhomn International Thai-German
Graduate School of Engineering

King Mongkut's University of Technology
North Bangkok
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