nangasusveynufUnan
#1073 1INYINITADUNNDS

nangasuTuuse w.e. 2562

AMZAINYAERI AT UMNNING1AY
UNIN1aLTE MY



nangnsusuy e indin
419131 INYINISADUNIADS

nangnsusudse w.A.2562

AMZINYANENTLASUUNAING1AY
UNIINYA LTI N

[ a U v < a v oa =
wangnsveusuUTillaiuanuiuye U TEYN AN TIUNSUMTARAN Y
UsednAnieInenemans Asei 2/2562 WaTuil 14 Waunun1ius w.a. 2562

’ ’
oy /nj\«\, ! \/J\'v f&-’/l\) J T)
(AEn519158 A9.550uUNs lveiSeses)
UsgsunssunsUasinfnwuse e e AEns
Fuil 27 Foununius w.m.2562



nUN 1

NUINN 2

NUIN 3

NUINN 4

NUIN 5

GV

Foyanly
1. SRAUAETOMENGNT. oo
20 MGHVIRNIENT coeeeeeeeeeesmmmieneneeeeessssssssesessee s ssssenes s
3, HOUSQEYIATANUTIU oo esees e eeseseesess s
B YWDt
5. UM AATIEOUNABANENGAT oo
6. FUMUUMANGINT.cooceeeeeeeeceseinseescrsessssssssecesssmessescsesssssssee s
7. @0UNINYBIMANGATNSRIITUIOUTRARUYOUNENGAT. .o
8. AUNFRlUNSHOUNTNE NGRS TN NUAEATE W
9. 91 TINNANNTUTENOULIMAIFUTANTANY
10. %o fumts uazAANAINSANY1U8819158L T URATOUVENGAS ...
11, A0IUATANITEIUMITADU oo
12. anumsalnmeusnyiemsiannfidudufenhunfiansanlunsnsuny
NANgNS
13, wansenu 91nde 12.1 uay 12.2 demsianvdngnsuasaiiieites
fusiusiavesan1tu
14. muduiusiuvdngnsduiideaeulunms/meivduvesanttu........
dayalanzvamangns

1. USuey1 AudAny WagIngUIEAAYBIMEANERNT. ..eorrrrerrrecrrneernerrnee
2. WRUIAUIUTUUTE s

FTUUNISIANTSANET N1saliunis wazlaseainevamangns

L. SEUURTTIANITANT Yoo eses e seses e seesseeeeeeseeeons
2. MTAWLUNITURNENT.oererrmieverreeeceessssimseesseseeeessesssssssesssesesesssssssseesseee
3. MANGATWAZDNDITILADU. e ssennns
8. 9IRUTENOUAEIAUUTLAUNITUINAEUI oo
5. HOrMUUAEITUNISY AT U O o

HaN1sL3eusuaTNagNSNITERULAZNTUTEUNE

1. MU AMEN YU TAYUBIUNANE Yoo
2. MITNAUIHANITITEUTIURARZA U e
3. WNUTILARINNSNTERNBANNTURATOUIMTIUNANSEBUTEN T UM

nannaailunsUssiunatindnen

1. N3z laUnzananNNANTUNITIATERUAZIUL. oo
2. NFPUIUNTNIUADULNAT N NEVOSTNANY .o
3. NOINTANSINIANY UGN o

W W W NN NN P =222

10
24
24

26
27
31

35
36
36



NUIAN 6

NUN 7

Ny kRN e

AU 8

A W DN

AMANUIN

N kRN

ANSNAIUIAIRNTE

SIS UUNITAIASTUDIDNT ML oo,

MINAUIAILIUAZTINBEITUARMIDITE e

n13UsEAUAMAMNANEAS
TANTULVATT W sisssessessesssssssssss e

VANGAT NITSEUNITADU NITUTEURTEU. e
AOETUAUUNITITIUT e ssesee e
FUNaNIIALTIUY (Key Performance INIiCators) ... v.eeevecoreeereecreen.

nszurunsUsEliukasySuusmangns

- ANTUTHIUUTEANTHAVDINTTIDU. e reeeresesesssesesssesesssnsssseseeseenens
- NTUTEUNANEATIUN T s e
- MFUTZUHANIA NI UUAUT YL BYANANGNT oo
- MITNUNIUHANNTUTZHULAL IIURUUTUUTE e e

AN UNHANTUENTEUIUTU oo e
ﬁﬁé"ﬂLwiaéﬁgaﬂmzﬂsmﬂﬁﬂ%’uﬂ'gwé’ﬂqm ..............................................................
A TUN TG TN ITUBIBTRTT e eeeeseeeee e eeeeeseseee s ceeeeeeeeeee e
MUSeuEulATENamdn g S AN AUMENGATTUTUUT o
A9 USHULNBUTBLANAINSE I NN LN SANYUANAULNUNITANYIAY. ...
YoUIAUNMINGA BT NUIMIENISANITEAUTUANANET W.A.2559.........
Fotiiuumingdododng Tdhenisinsanifiesiuasfnvesindned
sldunsiavedelvldsudsynn vieusznalensdudio wie
Uszmadedastiufindugeuesminerdodod w.m 2550
Usgmadndininende uvninendendednl Bes wnuftRnisudsuumunis
Anw N1sEnea1Iv1 nssulautn@nwilaznsiisulountiginues
UnANWUUTAANY

38
38

39
39
40
40
a1
41
41

a5
a5
a5
a5

46
55
56
68
76
81
103

106



yosa1iuaauAnw :

1. SdULAsYanaANgnS
Mg
AYIDINYY

I18821DUAVDINANGNT
nangnsuuynelUudn
A19713913NYINITADUNLADS
nangasuTuUTe w.A. 2562
UARING1aY

a a

AMAUIINYINITADUNAADS

URNINY1R BTN
BAZASINYIAER

i
4
3

wuni 1 dayanaly

wangnsusyInuUndin a1vivineinsaeninames

Doctor of Philosophy Program in Computer Science

2. NEUVANEAS  : 3INNS

3. YUy uazanunivn

nMwlne

ANWDINY Y

4. %an

Yo U nuitadin (meiniseenfiames)

=

Yoge  U5.9. AnensAauiLmes)

)}

FoLfu Doctor of Philosophy (Computer Science)

=

¥ot®  Ph.D (Computer Science)

- ludl -

5. uunileinfiseunasanangas
wuv 1.1 dusudndnwndudansanwrseaulsayaiin
TUNUNUINATIUARDANANEAT 48 wenn

° [ ] Ao & = v a
LWUU 2.2 @NSUUNANYINENIINITANYITEAUUTEYYIRI

=

TUNUNUINATIUARDANANEAT lidesnin 72 wiedn

6. sULuUVBMIANgAS
6.1 guuuu

NANgAS Wuu 1.1

I (% [y a LY = 14 = 1 1 a
Jundnansseausaaien vanans 3 U wagldhiadnwagiannlidiiv

6 Un1SAN®WN

NANgAT WUU 2.2

I (Y [y a LY = 14 = 1 1 a
Jundnansseauuaaien vinans 4 U wagldhiadnwagiannlidiiu

8 Yns@nw



6.2 ALY

o}
2
@
2
=
2
Lo
=
N
ee
=
o
o
ee
o}
]
@&
=2
)
]
@
)
e
=
@&
—
=N
P
D
2
=
e
3°
=
—
o)
ee
)
-]
)]
So
]
)
&
¥D
)
=
=
E/l/a

6.3 NIFSUNANE
M ndnwlne
M dnAnwisinena

1 = o/ L lﬂl

6.4 AIUIUUDNUADNIUUDIUY

M Jundngasiamzvesaniius AdamsSeunisaeulagnss
O  undngassrmivandtudu
FOANITY o USENA oo
JULUUYBINNTTY

O saufleiu Tngaandus Jugldsyan
O squflefu neddnulesuuSyaian 2 @andu
6.5 mslivsyuigdnianisanen
nstivangasianizvesanty
M Wsyaiiesanuisides
O Wswaannnimidsanwian
nsdindngassrmiuanitiudu
O sggissanviviines sazslulSyaveudazanndu

O Wisggiissanviviies uasulSynsamiu e
O Sggrananimisanuian

7. @0UAMNVBIMENGATUATNITRINTUNDYITR/AAUYEUNENGNS
= vangesuTuuse we. 2562 fnateduldlunianisfinei 1 Unsfinwn 2562
a t% < 1Y J A A o A =~
= andnslvianuiiuyeunangns lumsussyuasan 5/2562 WeTui 14 1hau w1

U 2562
= anuminendeeulivangas Tunsuseyuasan 5/2562 Waiui 25 ey nawniay
U 2562

8. AunsauluMsmELNIaNgATNAMAINLAZINATFIY
wanansaglasunsmennsIdunangn s NdnMNNLAZIASEIUANNNTOUNIATTILAD A

9
[y

JEAURALANYILYA w.a. 2552 Tuln1sfinw 2564

9. @1¥nilanunsausznauldvdsdFanisinen (Fuusiuanviivn)
= onsd/ininmsluantumsdnussiugeanienslulssmanag ey
nideuariaundugimdnenmaneuiame fuasgrainsugeniuainuedngvie
a01UuvRIsFuaTLONYY



= AUSnaIneInsAeninesuazanavnIsuYeiviLITvetesAnvisean Turesuas

LNYU

= HUSYNIIEAUEIINEAINEINITABNIINLDST LagnavInNI suoNiLITY0t03AnTvTean I Tuves

Y Y
U

IPLASLDNTU

10. 9 ALY LAZAMIANITANYIYD9813158

¢ Y a

HSUHAYaUNANgNS

Yo-ena
(s2YAUnLeIVINIG)

Qm’g@msﬁnm (e1%7), da1Uy,
ad o &
UndnsanisAne

VUL
Usevvu

1 NALATANTINE  YATNTEIN

B.S. (Computer Science), Seoul National University,

Republic of Korea, 2008

M.S. (Computer Science), Seoul National
University, Republic of Korea, 2010
Ph.D. (Computer Science), University of
Birmingham, U.K, 2014

2.5A.03.35805  lyeanyidly

B.Sc. (Computer Science and Applied
Mathematics), Univ. de Grenoble, France, 1994
M.Sc. (Computer Science and Applied
Mathematics), Univ. de Grenoble, France, 1995
Ph.D. (Computer Science and Applied
Mathematics), Univ. Evry Val d'Essonne, France,
2000

3. WA.AT5U LR

2.0, AAINTSUABLNIABS),
WIngaumaluladnszaoudsus, 2545
2.4, (BFNSTUARNAIADI),
WMIngaumAluladnszuIsUYT, 2548
U5.0.(3mnssulniazaaufinmes),
WInedenaAlulagnseaeudeuys, 2554

11. @01UNIANITEIBUNIT DU
M luaouiias

O wenaoudtds Wwn o,

12. gaunisainneusnvisensianiisndudesiwniarsanlunmsnaunundngns
12.1 @01UMIANTINITNAIUININLATEFND
anumsainsonsiaumaasygia Andudesinnionsunlunisnaununingas
Juagfunnuimuiasugiauasdanuunesifadud 12 (n.a.2560 - 2564) find1afia
annuindenlunisiauiyseimainnisussiiivaniunisalbazuwildauainaigusn wuin

anuni1saitaziudluus1unsITeaz w1 uIng 1eanswazwmaluladidulueg19dn

nszlan Fudunguadidysonisimuiasugia daan Gundoy wazldaswiinsmsatinves

3




Ay vilMAnavIgRamnsILazuInsn Anaunaunisldmeluladasiolminainnane
a7 wywdazannsainfsteyanazesdnimiliedndliindidn dnsudedansanuiiiiinee
sumeluladuazivinugvanssulunaiausanu Ssgnsmansnsiauinemans malulad
A3y warutanssy neldunuiaunassgiauasdauuianfadui 12 WiduluFesnisdiy
auduudsinuinermaniuas maluladvessema uagnaifiuanuannsalunisussgndld
Inenmansimaluladuazuinnssuiiesnszfumnuannsansudduresansnanuazuing
wazAMANTInvesUsEvulngaduayun1TIdeaul n1sinklasiazdagann1siaiun
welulagluganudusanieslaglimaluladdugaaznisuannaunalulad nisfau
fuszneunstiduiuszneunsmamealulad (Technopreneun savisnisifoslesseninania
nsnaniidunguluajvosuszma liun inwnsnssieges JamAguay wagiamisvuinnans
wazmIngeufuan ity wazantiunisfine siaiauuaznssdulassaeiiuguiifiey
Tnouaussmaasuulaunaluladuuuininsylan Tnslamngissaianasiauynainsidslu
@191 STEM (Science, Technology, Engineering, and Mathematics) ez d qud UUNIT
afiususgraduniovisszninaaiuideanitunisfingr n1asg AAeAYY LaznIa
Uspmu/aman TaTansUsunalnssuiteuasiaunvesUsemeressuy

Feifu wéngnsuegquicadin aivineinseeufiuned uniinendodedl 16
pszninuanidafiuieenuddyludunnusnfuressamalunsnisumsouresianiasy
waztonwuliviudonisiasunlasdionan lnensndnguidadiefifianuinudlalumans
Inensneuianeiseiugeeg1sinds damanunsalunmsfndussdaiuilva assuiinuard
ausuRnveusaunuImvestinmeufinneslunissiu dewasuilotdamiee 9 Aferdeduns
fianasesia weduideddglunsduindounsiamumenuineimanfuasmaluladves
Uszmenaly
12.2 @0TUNITAINTANITNAIUIMNISFIAULAL TAUUSTTY

MMuRUndngnsazAfaiansasuulasnudsauganisieanslinsuuny uaznsld
poufamesnvunus nsliiesetieauiiigauardumesidnldnareifudniuaziing
yeeieseiiles nsldsugunsalneufinmesluguuuusing 9 fnsiiutuegiening Snits
falisauazalisreiignas iwu Insdwviiadeuiuuvainimlnuuaziedesnenfinnoslinga
insetnelnsfnviindouiiasislmifanuiigmetiozldaeasuuudeussanls uazinsetngliane
AuEage Feavihlugdenuiiiinnsldnoufinmesynvuynuisnasaial villdiannis
Wasuwasmsdsauuaz fausssnduegrann msldaumnaluladdindndailiiandeya
unma dlugmslitoyadainnesiitldinofniumnnou dadedindtandsausdoansld
AnufiazAnudsInganininansduineinseenfinmefiiusiuiuunn meldusunid
Unirnsenwineiniseeniiamesasiinuluiendn daudilanansznunnsdaunas
fausssu fanssau a30533u flaztretiuarduiedoulinisasuwlasiidululusuuuu
donnnpdLasgaNiUIRTInvesdIrulny

v ' o Y a v v v a o
13, NaNITNUIIN UD 12.1 uay 12.2 ﬁaﬂqﬁwWuqﬂaﬂﬁﬂiuazﬂqqﬂLﬂﬁlqslla\‘lﬂUwuﬁﬂQ"Uaﬂaﬂ']‘U‘u

13.1 MSWAIANEAS



Tun1siaAngn1mn1an1sudstuligenAfeefuanIunITAiNIEUen NIAULATYEAT
UaqUiu msiumdngnsusvainuftudia awidsninginisaeuiiames sududesddeds
AuRBeN1T0sAANS nsruauns welulad wazuinnssy sauieyaainsiiiaaud
Arwanansnfivzauivaaunsailuiagiu yeansfaundngesiinisiauiuasinue
yadumeufupeiuuudedn elunshau maudletiym wavadsesdenulniifiens
fwudueagld venainidsesndudesdinussrunaraiesssuiiugiuesisine aunn
sseiinludinuegsiianuae deiumaseunisaeumundngnsUivgiquidudn i
Ingnsaeuiinned Yo Inerdedesind Juduninlidnfnuilasuanuiseunis
roufimefeaiivme duasuliiinstharuiisildanlufeadou uarannisduaiiise
Mmenues NUszgnaldegruninzan waziinUselevdassieusema siufansadaiauaily
Ml vy onvu wazdaiulunusssunazaiessa
13.2 arwiieatesiuiusiavasaanty

Pndmanenisudatadin dWeduuminedeidevesminedeidodnl uinnssulnie
manuinensesiames avaendufiuiusisvesanttu dasesfutindnulnowazindnuly
pimaguilumeuuuldiun fo a11 wih Ju Beeun sy Husy

14. anuduiusiundngnsduniageuluans/navduvesaandy
14.1 nszuadnlundngasnidageulaeans/n1Adv/mangnsau

NNV NITUIUIAY Junszuaivives AT UasAME BN
(ssysvid nangnslagnse filngaunszuauAvnil
nsTUUIYN) (T2i/Naila)
NTUILIVIVIAU 15
nsyuIITILdenly 206751 Taila MAIANAAERS
AUV UANIL ANYINGFNERS
nsrUILITILEBNUBN 15
AUV UANIL

14.2 nszvanivnlaseulindngasduniseusula
aidl

14.3 ATSUSHITIANIS
asvuadnlude 16.1 fideadounsruindnvesnindvadadians azusslinainden
adlnrnansiidnaounszuiivisanan lumaseufithAnvdesamedoudoy nsdamsdou
msapusarnsUsziunaniiunisiaeninigaanans wasUssauanulrindnwiameidou
Soulpouderinue191seivsnen wazUsenalinAnemsIunIsuesaUsEsIduRus uasnig
Auls




NI 2 YoYARNIZVRINANGAT

1. USugyr anuddny uazdnguszasAvasangns
1.1 YSvqyun
ningnInuitudinanvinensaesiainesisdniudiniidiilamansduineinstoya
wazansauna, malulaggiudeys, seuudiniey, danesiy, iesedngaeuimesuuulv, Jenssy

FONAWIS YITONITYTAUINITVRIMARTAN 9 Treduegreaaadt danuldiuasinnuaumindily
eansiilewauinuesesasinane fanudAndisuaineassd aunsaduduauidsldmonules
ihlugnisimuiesdainuinieuinnssulminfiquanazifindnonmlunisimuidsnuuas
Uszinavineg1ailnnessy

1.2 Inguszash iendnnulUndiai:

1.

fmnuaiunsatunisfnAulym deauyRgnu 1wHY kaganlun1siuad 398 way
ARANLIYINITAIUNO BININTABUNIADS

- fianuausaysanisesranuimdluemansiieiviy duaansuuusduliagned

wazanusailuimuUszgnaldlimdulsslevdsonisimuiussmanaszd unnd uay
WILNIAL

- fanuannsauananuiludiimannmsuasmideseauguazanas luinuineans

a s a aa Y] 1% ° @ Y 1 oA a a
ADUNILADT UAINUARAILINTINNETIA a’m1’mﬂ/m’mL‘Uuwva@aEJN@JU%E#‘I/]ﬁmW

- flimuiNnands gaasssy 3ussu invelumsinseiteyaegialussuy anulds

WEIMAUSIALAReRTIN Lavddndiindedny

-fianuainnsalumsinviumalulaglvi a1usagieneneddainus ATeIvIY

nzauwndeny waziduidddglunisudnyaainsnisinunsuinmesvesdiny
foly

2. wHuAIUSUUT

wHunsWRIL/Wasundas nagns wangIw/fanied
finsuSulsamangnsnn 5 U FIVTWAARUHANTUTELAU = nanuYesindnw uazddse
QA YoIMaNgAIIIMmNN 5 U msfnldFunsAfi ie
Tumuanufianela LN
Warn1IENIsiuvesiigin | = seduanuisnelavesueing
AUsENaUNTT wazHltUndin




nUIA7 3 STUUNNTIANISANYY MsANliunT waslaseasnavamangns

1. STUUNISINNISANEN
1.1 s3UU
O szuused
FEUUNINA
a8 1 UnsAnwwusaanidu 2 aamsAnwund 1 nansAnwund fsvesian
AsAnw ldteenin 15 §Umu
O szvumienis@ne (Module)

1.2 nM3dnnsAneINIANSANETILAY (n1AgaTaw)
O dnenis@neiivae
M sifinanis@nen ey

1.3 nsiiguipgenilginluszuuninia (lunsaindldszuuninie - seusvasiden)

1aidl

2. msaiunmangns
2.1 9 - arlunsandunisissunisaay
(] szuunisAnernasnd (Fo.......... AN )
(1 Twanswns
Y T ) OO

M szuuninia
AANNSANHIN 1 AILALADUAIIAY DILABUSUINAY

A1ANTISANEIN 2 AILALRBUNNTIAY DIABUNGBNIAL
M Tlunarsenis
Y T L) OO

(] ssuunminenisnen (Module) (AOU................ AR )
L] Tunaiswnis
T Y)Y

2.2 auautavagidnfine
NANgAS WUU 1.1
1. ulunasznauninededeodu Bes msuindAnuluusagdnisfing
2. dn5annsanuiszaudSyain @197179713Ine1n15ABNRIADS YT @191IAINTTY
poufnes Insldnzuuuadsazanlisnnii 3.25 vieinerdnuseglusaud



Y @ v

HadasazsesaouruANINTwIsUsEmanueulestudieinedy
4. puaudivenmiieanil Weglunaeitavesnmenssumsuimsnanansuseinaivniv

Y 9

e

b .

a

WLINIANNUADS

NaNgAT WUU 2.2

1. iulumaszmauvinendododl Bos mssuiind@nuluusdasIns@nw

2. dudansAnuiseiudigens @19713913Inensasuialees nse @19713AINTTY
powfmeiTiinan1sSouinn @rdwuiuaraundonaonndngaadaud 350 Tuly)
JasinsasdiosanusnuanuinuisUssmanatoulvveadinine de

4. auautiveniniieaini Weglugaeffavesnmenssumsuimandngnsdsysanyiion
WeINIABUNIADT

2.3 UgyinvastinAnyinsnidn
O anugsuntwsdsznelsdiisame
O anugiundinenans/Anenrmansldiiisane
M msususlumsiBeussduiigeu

2.4 nagnslunnsanfiunmsieudlalgun/dedrinvesindnunlude 2.3
M faaouesuniouarudiugiuiouninou
M Sansusudmadndneilvl wugdhamsnadmnedin maliansiSeu
TuavIngde wagniskuaIa
O seunmnewihiiornsdiivsnuiliuieinsdnnauvimidiaendesqua fnuiou 15
AuzuAtNAN
O snfvnssuaduamnuiiferiumsinide

3 80 e
2.5unumssuiindneuasdansamsineluszes 5
Un1shnu 2562 2563 2564 2565 2566
AAn1sAnEd 1212121 ]2]1]2
SrunuthAnuiieiaineesu
WUU 1.1 (AAUn#) 3 -3 -13]-131]-13]-
WUU 2.2 (naUn#) 1 -1 1 -11]-11]-11]-

FuuTnAnEINAIAI1Ed1S

ANSANWYN
LUy 1.1 (MAUn#) 3 - | 3] - 3
WUU 2.2 (nMAUn#) N




2.6 QUUTZUUATULLNY

1. enuteyasulszanalunmsiusziuame Tuszey 3 Udwmih lneduunseasiden

ANUTTDNNSEUBAIUUTEUNN

Ysuuseanu
2562 2563 (Usgununs) 2564 (Usgununs)
AT quuseanae | suuszana | suuszanad | auudsranad | uussana JuUsEU
UNUAY Rusela WHUAL Rusela WHUAL Rusela
LAUSIUUSAITUNIINGGY 51,809,900 29,911,300 52,846,100 25,108,300 53,903,000 26,363,700
BHUIUNSS UM SR Y 319,132,500 | 64,755,100 | 325,515,200 | 71,546,600 | 332,025,500 | 75,123,900
LLmumuaﬁfuaﬂguismms 679,100 1,669,600 692,700 2,260,400 706,500 2,373,400
LAUSIUITE - 12,223,400 - 12,175,700 - 12,784,500
LAUSIUUSANTITINISUAEIAN 4,200,000 2,270,600 4,284,000 2,190,200 4,369,700 2,299,700
BAUIIUNTAIEUN Aaus
o = v - 370,000 - 393,500 - 413,200
TAUTTTULAZAIINADY
WHUUYTANNSAuATIMTIUaYRWY | 68,089,900 - 69,451,700 - 70,840,700 -
574 | 443,911,400 | 111,200,000 | 452,789,700 | 113,674,700 | 461,845,400 | 119,358,400
JIUTeAY 555,111,400 566,464,400 581,203,800

2. Alganenai

Aldany Anldaes A1ian AndadereilunsuandudinnuvangasuIyyen

wuu 1.1
WUy 2.2

2.7 S2UUNISAN®E
M wuuduseu

] d' a' a 6 [
O wuunmslnasnudedsfiundunan
O wuunslnasnudsunsnmuazidoadudeondn

AUAY
AUAY

100,000
150,000

a & a e’ A o .
O wuumslnanedidnnsedindidudendn (E-leaming)
D LLU‘UVINIH&VI'N@‘ULG]@%L‘UG]

O 3uq (524) oo

2.8 N5 gVl UNUILAN NTTUIUIVIHALNITANSLTIUSYUTINNWIINGIAY
1. Wulusmudetasunminedededlud 1eensenuseauUugnAnE) W.6.2559

Usenanans (33,333 vmnseUn1sAnw)
UMAenanans (37,500 vmseUn1sAnw)
*Hoidualdinasgn




2. ulumuussmadudiainends  wnninedododdni Fes uuiujoRnisbeu
WHUNISAN®Y N1SE18a1unIn nssulautnAnenaznisineuleuniisinuesin@nu
UnudinAnen

3. WANgATLAZeTELaau
3.1 nangAs
3.1.1  UIURUWAR
NANGATUUY 1.1 dnsuinAnwiidisanisdnuseiuUiyaiv

T

TUNUIBNA SIUNAOANANGAT 48 mgin
wangaswuy 2.2 dmsutndnuidnsansfinwseduiyyes
FIUMNLAR  TIUNABANANEAS lidesnin 72 wuefn

3.1.2 laseadadngns
wangns uwuu 1.1 dmsuiindnwinidnsanisfinersziudBygyiin
IMUUNUENATINNADANANEGAT 48 wdaenA

n. Ussysyrtwus
204898  Quflnus 48 nhehn
9. NANTIUNIIYIN5 UseNaunae
1. ﬁfﬂﬁﬂmwéfaqL%’ﬁ'wﬁfﬂﬂimé’muwamwﬁ%mﬂﬂg’q MADATEYLLIANNNY
WHUAISANEN LLazéfaaﬁmﬁﬁwLauamaqmﬁlﬁm%aﬁungjﬁwuéﬂummé’aﬂw
sgetiouniAnsAnway 1 Al
2. wavuauidnusvenindnuiedunilsesmanudeddiunsifu violdu
AseeusulraRuRlusE TS oA NN NS v NI TERUUILIYIR aEetes 2
309 Taw 1 (30 Foseglugiudeya ISI, Scopus, IEEE, PubMed %38 Web of
Science Tnefidatnanwniudonsnotietos 1 Bos navundediunives
nasulasunisananidas Wuiidevdesluuuvesdndnwmauisaldununis
Afusisansle 1 150
3. tndAnwidesiiausranuguiinusviediuniwemanunuiinusuvuiin
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mMsaeuuifdesaeulfiadaaumely 1 memsinwdalutiunnnisaauasausn
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HIUN5A0UUTZINAAUS (comprehensive examination) lngtnAnwnguiiosve
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Meve): NSEUIITua Ivanie vl nszuiniviluaviviiveinisheuiames (204...
1AW ...) WAZNITUIUIY 206751 Wil

Type 1.1

: Student with Master’s Degree

Degree Requirements 48 credits
A. Thesis

204898 Doctoral Thesis 48  credits

B. Academic Activities

1. A student is expected to attend the departmental seminar every
semester throughout the course of his/her study. The student is also
required to give at least one presentation on a topic related to
his/her thesis in English in each of the semesters.

2. Dissertation work or part of dissertation work must be published or at
least accepted to publish in international for at least 2 articles, and 1
of them must be listed in ISI, Scopus, IEEE, PubMed or Web of Science
database with the student as the first author. One required article can
be replaced by a patent which is already given a patent number that
the student is involved and shared the patent ownership, and is a

part of the dissertation work.

3. At least 1 dissertation work or part of dissertation work must be

presented in an oral presentation session at an international

13



conference recognized by the field of study with the student as the
first author.

4. A student has to report thesis progression to the Graduate School
every semester which approved by the Chairman of the Graduate

Study Committee.

C. Non-credit Courses
1. Graduate School requirement - a foreign language
2. Program requirement
204891 Advanced Research Methodology 3 credits

in Computer Science

D. Qualifying Examination
1. A student must complete a qualifying examination to evaluate his/her
ability before presenting a thesis proposal.
2. An unsuccessful examinee may take re-examination within the
following regular semester.
3. An unsuccessful examinee may be transferred to Master’s Degree
studies with the approval of the Graduate Program Administrative

Committee.

Type 2.2 : For student with Bachelor’s Degree

Degree Requirement a minimum of 72 credits
A. Course work a minimum of 24 credits
1. Graduate Courses a minimum of 24 credits
1.1 Field of Specialization a minimum of 24 credits
1.1.1 Required courses 12 credits
204712 Computer Systems and Networks 3 credits
204725 Data Analytic and Machine Learning 3 credits
204732 Software Engineering : Theory and 3 credits
Application
204735 Computation and Algorithms 3 credits
1.1.2 Elective courses a minimum of 12 credits

Student must select from the following courses or the courses

approved by the Graduate Program Administrative Committee.

204713 Cloud Computing and Big Data 3 credits
204715 Intelligent Embedded System 3 credits
204717 Concurrent Programming 3 credits
204721 Data Engineering 3 credits

14



204722
204724
204728
204736
204752
204753
204754
204763
204764
204765
204767
204771
204774
204803
204809

204814
204816

204821
204881
204882
206751

1.2 Other courses

Information Retrieval

Decision Support System

Data Manipulation

Software Process Improvement
Theory and Languages of Simulation
Computational Theory

Cryptography and Computer Security
Distributed System

Artificial Intelligence

Expert System

Image Processing

Internet Technology

Data Mining

Artificial Neural Networks

Theory of High-Speed Parallel
Computation

Distributed Computer Systems
Formal Languages and Computation
Complexity

Scientific Visualization

Selected Topics in Computer Science 1
Selected Topics in Computer Science 2

Advanced Numerical Analysis

1.2.1 Required courses

1.2.2 Elective courses (if any)

credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits

credits

W W W W W W W W W W W W W wow

credits

3 credits

3 credits

credits
credits

credits

WD W W W

credits

None

With approval of the Graduate Program Administrative

committee.

2. Advanced Undergraduate Courses

In case the student lacks some basic knowledge, which is

necessary for the education, the student must enroll some advanced

undergraduate course(s) under the recommendation of program

administrative committee.

B. Thesis

204898 Doctoral Thesis

15
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C. Non-credit Courses
1. Graduate School requirement - a foreign language
2. Program requirement
204891 Advanced Research Methodology 3 credits

in Computer Science

D. Academic Activities

1. A student is expected to attend the departmental seminar every
semester throughout the course of his/her study. The student is also
required to give at least one presentation on a topic related to
his/her thesis in English in each of the semesters.

2. Dissertation work or part of dissertation work must be published or at
least accepted to publish in international for at least 2 articles, and 1
of them must be listed in ISI, Scopus, IEEE, PubMed or Web of Science
database with the student as the first author. One required article can
be replaced by a patent which is already given a patent number that
the student is involved and shared the patent ownership, and is a
part of the dissertation work.

3. At least 1 dissertation work or part of dissertation work must be
presented in an oral presentation session at an international
conference recognized by the field of study with the student as the

first author.

E. Qualifying Examination
1. A student must complete a qualifying examination to evaluate his/her
ability before presenting a thesis proposal.
2. An unsuccessful examinee may take re-examination within the following
regular semester.
3. An unsuccessful examinee may be transferred to Master’s Degree studies

with the approval of the Graduate Program Administrative Committee.

F. Comprehensive Examination
Having submitted a request form to the Graduate School, approved by
general advisor or major thesis advisor, a student must then complete a comprehensive

examination.

Note: Courses in the field of concentration are Computer Science is (204..., CS...) and
206751
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3.1.3 NSTUIUIVN

(1) BINIYIVIAY WG

204712 STUULAZLATUIUADUNILADS 3(3-0-6)
Computer Systems and Networks

204725 msieTgiteyanaznsFeuiveeios 3(3-0-6)
Data Analytic and Machine Learning

204732 3MmNIIULENAWIS: Nuuazn1sUszend 3(3-0-6)
Software Engineering : Theory and Application

204735 ASFLLAY T URDUAE 3(3-0-6)
Computation and Algorithms

(2) v BN IUAIVIIY AN wihefin

204713 msUsEaKAkUUNGULar Uayavunaligy 3(3-0-6)
Cloud Computing and Big Data

204715 PEATNANG I RDRIE 3(3-0-6)
Intelligent Embedded System

204717 N3P UTUTUNTULUUABULADILTUN 3(3-0-6)
Concurrent Programming

204721 Arnssudeya 3(3-0-6)
Data Engineering

204722 NISAUAUEITAUNA 3(3-0-6)
Information Retrieval

204724 syuvadvayunsdaaula 3(3-0-6)
Decision Support Systems

204728 nsdndLunIsteya 3(3-0-6)
Data Manipulation

204736 MSUSUUTINTEUIUNMTYONAUIT 3(3-0-6)
Software Process Improvement

204752 VI WA 1YIVDIN1TINA04 3(3-0-6)
Theory and Languages of Simulation

204753 vgEYNITAILIN 3(3-0-6)
Computational Theory

204754 WeMsITRdduLazANUaANBYIRRNTIADS 3(3-0-6)
Cryptography and Computer Security

204763 FEUURUUNTEANY 3(3-0-6)
Distributed System

204764  gyyusshivg 3(3-0-6)
Artificial Intelligence

204765 FEUUTIUIYNT 3(3-0-6)

Expert System
17



204767

204771

204774

204803

204809

204814

204816

204821

204881

204882

206751

NsUTELIANANIN

Image Processing

waluladdumesidin

Internet Technology

willestaya

Data Mining

PeulsEamUsEhvg

Artificial Neural Networks
mwﬁsuaﬂmiﬁm’mmmﬁuqqLLU‘UWW
Theory of High-Speed Parallel Computation
STUUABNNILADIUUUNTENY

Distributed Computer Systems
nMwesakazANUTULDUITIRILIN
Formal Languages and Computation Complexity
msvilidun wludanemeans
Scientific Visualization
WMdoLdonasTNIaINeINIsAauiAes 1
Selected Topics in Computer Science 1
WMToL0NATTNIINGINITABUNULADS 2
Selected Topics in Computer Science 2
m'ﬁl,mwﬁ@qﬁnasusﬁy’uqa

Advanced Numerical Analysis

(3) BUINTVUFBNUBNFAIVIIYNANE
ANUAUTLYOUVRIALIZNIIUNNTUSISHANgRsUaidinfnwnUsedranuian
(4) nuInU3gyytinus

204898

aa s
AW UNUD

Doctoral Thesis

(5) nundvnldtdunileinazay

204891

33Lﬁau‘i‘%‘ié’amﬁmmmmauﬁama%ﬂ”uqa

Advanced Research Methodology in Computer Science

VUIBNRA A NUNLIEVDIAUIRANTZUIUIU
- 9

sanszunSrildsmunduiias 6 wan deluil

@Y 3 §IUSN WARSES AnEIAEANAIYY /A vinsy U ivudade
@INANIDY  LEAIDY ASTUILIMTTAUTMARANEN

wovanau  uansds memyluanuniv

0 Fundamental computer science
1-8 Subject in computer science
9 Seminar and research

WIVANYUIY  UAASI DUNTHUYBIMINIANY DI
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3.1.4.2 wuu 2.2
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3.1.5 A195UNYANHAIZATIUAUITT (e lneuazn1endeng)
seylilunierian

3.2 Y9 AILNUILAANIAIVEIDIRNTE
3.2.1 81913953 URnYaUNANgns/ 8191358UsEAMENgAS / 819139UTEAN

=b.

MIBUERU
AMRAINITANYT (8127), P/ duam

Fo-uwdana dn1dy, YndSanisinen daglu | WeuTuusgs
nangns

s | uA. | @3 | ue.

FIUIUNAU
A¥n1557
(wasuluszez
5 Udgn)

HAL.AT.INTIE YATNTETNT - B.S. (Computer Science), Seoul National 9 | 135] 9 | 135
University, Republic of Korea, 2008

- M.S. (Computer Science), Seoul National
University, Republic of Korea, 2010

- Ph.D. (Computer Science), University of
Birmingham, UK., 2014

6(6)

37.03.358W5 lveagagiv* - B.Sc. (Computer Science and Applied 9 | 135| 9 | 135
Mathematics), Univ. de Grenoble, France, 1994

- M.Sc. (Computer Science and Applied
Mathematics), Univ. de Grenoble, France, 1995

- Ph.D. (Computer Science and Applied
Mathematics), Univ. Evry Val d'Essonne, France,
2000

20(8)

NALAT.215U WNTIR* - AU, (FINSSUABNNILADS), 18 0 9 13.5
WINREMALULAENTEIDUATUYT, 2545

- A4, AMNITUAIUNLABS),
WMINgRemAlUlaENTEIDUATUYT, 2548

- YraGmnssulviuazaoniomes),
WINgemAlulagNTEInUASUYS, 2554

20(15)

HALAT. YT LAY Al - WU (nenseeitanes), inndnetdeedad, | 9 [ 135 | 9 | 135
2540

- M.S. (Computer Science), New Jersey Institute
of Technology, USA., 2000

- ma. (neinisreufiawes), @antumnaluladuva
1oLy, 2549

HALAT.IUNG UYANNTSNS - 2A.U. (GeNssuABUNINDS), NHINeETIEn, 9 | 135| 9 | 135
2544

- m. Gvenseeuiiames), uiInedoidedln,
2547

- A, (nemsreuiines), Iansal

UMINYIAY, 2555

9(4)
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=b.

Fo-uwdna

AMIRANITANYT (8127),
dn1dy, UndnSanisinen

ASTUEIY
P lue/dUaA

dagdu | weuuuss
nangns

s | uA | m3 | ue.

FIUIUNAU
FWIN1559U
(wasulusses
5 Uandn)

HAAT.AYE  UTelasgon
nay

.U, Anenseeuiiiaes), innineraoide
2538

.. (ernsreuianes), uminedeidesing,
2542

WM.A. (MPINIALUTIABS NANGATAWIINgY),
PANTUUNINGS8, 2555

9 135 9 135

7(3)

NALASWAT  Jefuey

m.u. Anenseeuiiaed), inineasidedm,
2538

M4 (NgnsreuRAeg),
URTINYIREEIVAIUATUNS, 2544

A.0. Gmnssuneuiinmes), Pamsaluninetdy
,2554

18 0 9 135

4(3)

B.S. (Computer Science), Univ. of Hawaii at Hilo,
USA., 1994

M.S. (Information Systems), Hawaii Pacific Univ.,
USA., 1996

Ph.D. (Computer Science), Univ. of East Anglia UK.,
2001

9 135 9 135

13(5)

2.05.39nwal
M3

ASdL LA

WM.U. (NgINIABNTIMDT), W InedFengany,
2533

. (rnsreuianes), umineaeidesing,
2540

WA, (NeINIAUNIADS), PBINTAUNTINERE,
2553

9 135 9 13.5

7(5)

10

v a o
NA.AT.IYT U

WM. (@0R), i Inendededlni, 2526

wu.u. (@dfvszend), aaduludin Wauusmsmans,
2530

Ph.D. (Computer Science), Université de Provence
(Aix-Marseille 1), France, 2002

9 135 9 135

8(6)

11

NALAT.IWU FUAIAN

m.U. (Anginsereniames) annineaededdul, 2546
WAL (nernseeuiaes), un1ineduideslu, 2548
2.0, (AAINIIUABNAUADS), UAIINYIFLNEATANERS,
2558

18 0 9 135

5(3)

12

2.75. ANAY 9717
NUG

a0, (Amnssupoufianes), eshtoususunil,
wMnedudedln, 2548

M.Eng (Computer Science and Engineering), Waseda
University, Japan, 2009

D.Eng (Computer Science and Engineering), Waseda

University, Japan, 2013

18 0 9 13.5

7(4)
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WA.AT.LEUBDIY  dlvid

WM. (WeIN13ARUNNNDS) ANV SN UATAENS, 2533
M.S. (Industrial Engineering) , Tokyo Institute of
Technology, Japan, 1996

Ph.D. (Industrial Engineering and Management), Tokyo
Institute of Technology,Japan, 1999

18 0 9 13.5

7(4)

14

.9, Lan [XitdN]

s
-
2

WU, (NYINISABNAILANDS), UrIneduveuny, 2534

M.S. (Computer Science), Univ. of New Haven, USA,,
1993

Ph.D. (ComputerScience), Illinois Institute of
Technology, USA., 2000

9 135 9 135

31(24)

15

2.05.9N5U ¥V

.. Anenseeuianes), ininetaeidedll, 2546
. (ernsreuianes), umineaeidesind, 2548
2.0, AmnssuneNiunes),

UAINYIRUNEATAIERT, 2556

18 0 9 13.5
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9.05.UTEN NS LATOINT

.. (Aneinseeniames), inivenaedeslml, 2546
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virtualization technology, introduction to big data, big data models and data format, cloud

storage system, distributed programming models, big data processing.

204715 szuuiledndanies 3(3-0-6)
Intelligent Embedded System
= Sy 1 ' (]
wouludawinunou: T
sruuilaidansuziiedu nsdnaesszuy MsWgulusunsuuussuuiei fsuiuay
gunsalvinenu szuuiasetnemiul Msuszananadyyin iugiussuumivgu uuidauazuuuln
nsiseuiiaysruudnduladnluli@ nmsussendldszuuileingansey

Introduction to intelligent embedded system, system modeling, embedded
system programming, sensor and actuator, sensors network, signal processing, basic control
system:open and closed loop control, learning and automated decision making, applications

of intelligent embedded system.
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204717 n513eUlUsuASULUUADULABSLSUT 3(3-0-6)
Concurrent Programming

Foulvfidosrudou : lid

T811989N15 U LUSIMNTULUUABULADSLTUN NSUSsuiuNsilaulusinsuiuunay
iedisuvikazuuudiu wumled vsnaingauuuiiteuly maihdans nsruIunsAeasuuudisu
AMNUTUATULUUADULABSLIUN

Concurrent programming definition, comparison of concurrent programming and
sequential programming, semaphores, condition critical regions, monitors, communication

sequential processes, concurrent programming language.

204721 ArINTIUTRYA 3(3-0-6)
Data Engineering

Roulviidasrinunou : laiil

MAeTgiuaznsiaesdoya antnenssuszuuuazunaniesy amnuiunwostoya
mMssmdeya mavhdeyalmnzandign mstmunmnsgutoyawaznisutsiulidoya lwnveanis
Ian57eya

Data analysis and modeling, system architecture and platform, data security,
data integration, data optimization, data standardization and sharing, areas of data

management.

204722 NSAUAUAITEUNA 3(3-0-6)
Information Retrieval
a ay 1 1 (o]
Woulundaseinunau : g
ahuﬂ'izﬂamswmiﬁuﬁumiﬁmm A1SLEBNNSNYINTANTAUNA NISULNUBITAUNA
warn13dnseilouuiiudeya msienenlagmuaznagnslunisfum mMsweunsiazsdfansaume
Information retrieval system components, selection of information resources,
information representation and file organizations, question analysis and search strategies,

dissemination and access of information.

204724 szuvatuayunsangula 3(3-0-6)
Decision Support Systems

Roulviidassitunou : Laid

LUIAINAANTIY &) VBINTITINAIT WAZATZUIUNITVOINITARAUTD dnvazlanIzYs
seuvatvayun1sinaulanisiesed nseenwuukazNsinliiinnavessruvativayunsinduls
nIAnwILazLUzUIRLOaRaYONALIS

Overview concept of management and decision-making processes,
characteristics of decision support systems, analysis, design and implementation of decision

support systems, Case studies and DSS software are introduced.

a7



204725 ﬂ’ﬁ"jLﬂiﬂ:ﬁ‘fj’@ﬁdaLLaSﬂ'liL%EJuj’;‘UENLﬂ%lilx‘l 3(3-0-6)

Data Analytic and Machine Learning
Roulvdidessituniou : laidl

AIKVUNITYIIUIEY N1TIATILNNITIANGY NTTANLIANY N1TIATIERaAneY N5
AzuuLaIIRaRy MaiFeuslassaine maBouiuuuieiiaeu maeudiuuiasumaa

Predictive analytic, cluster analysis, classification, regression analysis, scoring and

ranking, structure learning, semi-supervised learning, reinforcement learning.

204728 nsdaniiunisdaya 3(3-0-6)
Data Manipulation
- v 1 1 ]
Woulvidewitunay : laid
mmwuuazmﬂﬁméﬁﬁaaﬂa NsudatarNInTIatiTedons MIUssinananan Yy
NIPUIUNTVINTANA NISUUALLAENITUTTY (BNWea) Msuauedeya
Data representations and acquisitions, data transformation and cleansing, feature

processing, process of Extraction Transformation and Load (ETL), data presentation.

204732 AAINTIUYONARIS: N B uazn15Uszend 3(3-0-6)
Software Engineering:Theory and Application

Roulvfidaskuniou 1l

ganduas - dymuazlenia aunmgenduasuaznisldiluimnssugondiuas
NzUILNTIMINTINTeNEwIs N15dnnislasensimnssurendwd nslderinudeanisvendwas
11338y ToMUUAAINABINITNITIATIENKAEN1TENLULTUNTEUIUAALNITIATIENTEUULTY
1A398379 N1353YTaMMUAALABINIT NMTAATIEARAN1ToRNRUUlUNTEUIWTALNTIATIE RS UL
B9¥ng AndnuazvesIeenuUUa: mIsazvisunslinngiszuuddasiaiaagnsiiesgisyuy
Being malsustaddaaznnsdnnislasaiuy msnaaeuuaznsyinliiAnna msisssnwuay
Famnnsgenduag wiesdletiensneufinmesindmnssusenduag

Software-problem and prospect, software quality and reuse in software
engineering, software engineering process, managing software engineering projects, acquiring
software requirements, specifying requirements, analysis and design in the structured systems
analysis paradigm, specifying requirements, analysis and design in the object-oriented
paradigm, the features of a good design :a reflection on structured systems analysis and
object-oriented systems analysis, coding and configuration management, testing and
implementation, maintenance and software evolution, computer-aided software engineering

tools.

a8



204735 NSRRI TUnDUTS 3(3-0-6)
Computation and Algorithms
Roulvdidessituniou : laidl
‘Vli]‘lﬁhid]ﬂﬁ% WE]HQE]@IG]LZJGHLL& FALUUNITUTTUIaNA mqwgmmmmsaiumi
Uszulana wqwgmm%%au Imqaswwama Fumpuisuuvaviyy MsAumaNEd wandasann
ANRUANITNAIR
Language theory, automata theory and computational models, computability
theory, complexity theory, data structures, greedy algorithms, local search, metaheuristics,

dynamic programming.

204736 n15USUUgeNIZUIUNMITONALIS 3(3-0-6)
Software Process Improvement
Feulviidasiuniou : lufl
nseUMsUSUUTINTEUILNNTTENAWLS (lealle) nszurunsuazindesilaloaiile Fidu
Wule (WuudraendinnzAuaInsn) nszuIunIsyeniLIsdIuyAnaasiy (leafivas foad)
N15U5UUTaNIE UM IBoNAwI s UR FUselunnsgIukuudIaendingaNansadmsy
nsusulznszuIuns@Ewaln) Ussiunsideuazuunliunisuiuugenssuiunsgendiuas
Software Process Improvement (SPI) framework, the SPI process and tools, the
CMMI (Capability Maturity Model Integration), Personal and Team Software Process (PSP and
TSP), practical software process improvement, the Standard CMMI Appraisal Method for

Process Improvement (SCAMPI), research issues and trend of software process improvement.

204752 wqwﬁuazmwwmmsﬁ'}am 3(3-0-6)
Theory and Languages of Simulation

Roulvfidaskunou : lid

L%ﬂﬁﬂmﬁmwﬁuazmﬁa%fwgﬂl,l,umﬁ’waaaﬁugm A3sIaessEULLUUADIaILas LU
lsiaiies nmuniildlunsdrassdmiussuusaiiouazszuulisadion madialunisadianssuiudds
Tsnzaudian wazmaiawiFou-3andu

Basic simulation modeling and analysis techniques, discrete and continuous
system simulation, simulation languages for continuous and discrete systems, optimization

procedures and variance-reduction techniques.

204753 NOENIIAUIN 3(3-0-6)
Computational Theory
= Sy . ' 1y
woulviidarunay : laid
umih nguealawnkazn ULy mqwgmsmmmi ATUNUFIU N BN1TTEN
91 AInzkasngufaullaunysal vguanududeuiiugiu ngufanududeutugs Aaandiiuaz
naliaunsaussunule
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Introduction, automata theory and formal languages, basic computability theory,
the recursion theorem, logic and the incompleteness theorem, basic complexity theory,
advanced complexity theorem, class probabilistically checkable proofs and non-

approximability result.

204754 gnsidnsiadunazaNUasnfBveInaNNILADS 3(3-0-6)
Cryptography and Computer Security
Roulvfidasunou : Lid
Whmneinginisiinsadu vaenlowes Henduwey msisieduLuLaNNIng NS
figaidonuass Msdsiadusuulianung anedufnea nsiigatidennuasuarn1snszay
vongatudd nsmuaunndifedeya msdinalnslvesaiuaty nisamaaeuntsda
Cryptographic goal, block ciphers, hash function, symmetric encryption, message
authentication, asymmetric encryption, digital signatures, authentication and session-key

distribution, access control, survey of contemporary protocols, intrusion detection.

204763 FEUULUUNTERY 3(3-0-6)
Distributed System

Rouledidessiunou : laidl

FTUULUUNTENY ﬁﬂ’lﬁ@&lﬂi’imngﬂLLUUGUQQﬂTiLUaEJULLUﬁQ waztUInnIeYe9nIs
20NLUU ANBUZIRNIZUINITEonnTsuIuAdIszeying mﬂﬁu‘%mmﬁwﬁauﬂa lasAnes uay
semadasunlas mﬂﬁU%mﬁ"JﬂJﬁULLazmiﬁﬁLLWN%@Q@%’] nsteaiuuaznsinwiaulasn
vaufiudeya nsadnuluszuuuuunsEaNy

Distributed system, architectural and transaction models and design goals,
characteristics of remote procedure calling, file, directory and transaction services,
collaborating servers and file replication, file protection and security, Case studies in

distributed system.

204764 UayayUszhvg 3(3-0-6)
Artificial Intelligence

= oy ' ' 1
Noulvndesdunau : il

Useifuazn1suseend Usgiivesdayniuagn1saumn TunauisnIsAumILasnIsAum
WUUEISada n1swnuaus nslanwsssuAkazssuutILIgNIS

History and applications, problem spaces and searches, search algorithms and
heuristic search, knowledge representations, natural language understanding and expert

system.
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204765 STUUEIUIYNIS 3(3-0-6)
Expert System
Roulvdidesstuniou : laidl
weluladueaszuutiuignns Msunuauiilagn1siuaLf wuinmAnvedAsed
UL NITEBNLUUTFUUTUYNITUUUTRQUATIUUNEL
Expert system technology, knowledge representation and acquisition, concepts

of inference engine, object and hybrid expert system design.

204767 N1sUTERIaNANIN 3(3-0-6)
Image Processing

a v 1 1 ]
Woulvidewitunay : laid

ﬂ?iﬂJ@ﬂLﬁUﬂ’]‘W NITLLEINNN m'iLﬁué’hasmmwuasmauﬁm%’u ANTLUAININ ATHNU
A MsUSuUTInmliATY Msuusdes n1sasenmiduanluid nmsdudeyanim

Image perception, image acquisition, image sampling and quantization, image
transformation, image representation, image enhancement, image segmentation, image

reconstruction, image data compression.

204771 waluladduwesiin 3(3-0-6)
Internet Technology

Roulvfidastunou : Lid

aodnenssuBumesidn 7E7/lefiuaznisuszand nsAuaLuunIzae walulad
NsImEune usards nMsvengivuaziu@inesuunnlng nIAsIERANLLEdALAYENTTAUY
nsaiwdauaznisvudiedeni ssuudafialalnsinaoa nsdssgnduuuiufudoya nsdnnis
29ANT WalaANUUaDAABEINTUTTUUNTZANY

Architecture of internet, TCP/IP and applications, distributed computing, routing
technology, web caching, web scalable and large size web server. traffic analysis and
performance, contents switching and delivery, multi label protocol systems, content based

application, enterprise management, security issues for distributed system.

204774 willesdaya 3(3-0-6)
Data Mining

Revlvidessinuday : laifl

unthifnfumileseya mauenUssiamvesvadamiiesdeya nmseSuismilestoya
- qudnuaizuazMIUsUioy Msiesesigiuuy wnltuazanadoauy sUuvuveamiesteya
nszuruMsveamileateya Amnuannsaveaniiosteyaluianiniiend nisnuiaissdieveunies
Toyantusruugudeys nulszyndvesnilesteya wuiliuveuvilosdaya

Introduction to data mining, classification of data mining techniques, descriptive

data mining : characterization and comparison, analysis of patterns, trends and deviations,
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data mining models, data mining process, enabling data mining through data warehouse,
integration of data mining tools with database systems, data mining applications, trends in

data mining.

204803  YrwaulszamuTEAvg 3(3-0-6)

Artificial Neural Networks
Revlviidasrunau: murnuiureuvesdey

‘Vié’ﬂmisﬁ”’ugagm"uaﬂﬂssmwﬁﬁwm WUUTIRBBATAAUSTAMUSERAYE UY1ETULUY
Fusruasanety anduiusanndu Tenuisutain msdawuuiaszuuluiimbeeusiasy
LUUdDITANIY WATeTBUUATmBINTaNINTY Naefezuaniinislawuud ddunugiwial n1s
afaisnulsamieeiaung wiyaeneg veanseenuuuLiienuieruRanses

Elementary principles of neurophysiology, artificial neuron models, single
and multiple layer networks, cascade correlation, recurrent networks, self-organizing
maps, bidirectional associative memory, counter propagation networks, adaptive
resonance theory, spatiotemporal sequences, hardware realization of neuron

networks, fault tolerant design aspects.

204809 quwﬁﬂlas‘iﬂ’liﬁﬂu'lmﬂ?’mL%’JQ&LLU‘U“UU’N 3(3-0-6)
Theory of High-Speed Parallel Computation
Reulvidessinudau: 2.aw. 801 (204801) wag 2.Aw. 812 (204812) 3o ANLAAUUTR UL O
WYL NG ¥ atBIUJURAYBINITATUIULUUTUIULAZUUUYID YOULURATDILIA LAY
TN UTELIANA UUTZANAII)VDINITAIUIN VOUATDIRUYUKATAIINSITOUATEYY
dmFunsusudumisteya mheaudiidimdeyaldlaglidauds muAavesszuuasufinmes
Tnesu
Theoretical and practical aspects of parallel and pipeline computation,
time and processor bounds on classes of computations, data alignment network
speed and cost bounds, conflict-free access memories, overall computer system

ideas.

204814 STUUABNNAADIUUUNTZANY 3(3-0-6)
Distributed Computer Systems
Roulafigesitudow: 1.am. 801 (204801) uay 1.an. 812 (204812) 1Se mumwmﬁwawaaﬂaau
anUnenssuvesssuukuunsyg nsiinteuilussetlna ssuvdstonnu guuuugn
P18/usi118 FuMBUTBLUUNTEINY N1INBALULLAAINADAREDY N15ATUANNSDNAULULT A0S
NIATUIULUUNTENY SEUUUHURNSUUUNTEANY
Distributed systems architecture, remote file access, message-based

systems, client server paradigm, distributed algorithms, replication and consistency,
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concurrency control, models of distributed computation, distributed operating

systems.

204816 AEasTaLazAMUTUTDULTIAIUIN 3(3-0-6)
Formal Languages and Computation Complexity
Reulviidessinudeu: 2.aw. 815 (204815) ¥3e suAnuiuTeUTBsaoY
oolammsiauarnUnd selmunnuuunAaaEA Tl uiuUsUn lewiise
wagnguiannsatiulduuudeutain eslammiiveuwndaduuazniwiibseuiun Jymuos
AuanssalunssInLarnvge Jamidaduldly feiduuuudendain sduduresmonad
AUTULDULTIAIUIY
Finite automata and regular languages, pushdown automata and context-
free languages, Turing machines and recursively enumerable sets, linear-bounded
automata and context-sensitive languages, computability and halting problems,
undecidable problems, recursive functions, Chomsky hierarchy, computational

complexity.

204821  msinlidiunmludadnenaans 3(3-0-6)
Scientific Visualization
ReuluAidasrinuneu: 1.am. 801 (204801) ¥de muAMITiuTEUYDIAOU
N13ANYIUUTINDININIEAIN T3619 9 TwaIngnsanul wuudeyadsiazauili
LHUYBINITNUNISHeRud S UTayaana1s Joyannmeswazdeyamuies I8nsvinliiunn
wuulelgigainanaziuuUiunins nsEhdunadanim nMseuaunisidney
Study of physical models, methods of computational science, two and
three dimensional data types, visual representation schemes for scalar, vector and
tensor data, isosurface and volume Vvisualization methods, visual monitoring,

interactive steering.

204881 AdoLaaNaIIMNININYINITABUNANDS 1 3(3-0-6)
Selected Topics in Computer Science 1

Roulvfidasinunou: mum’mﬁuﬁjawméaau
nseAvsRgfuuitelagiuluiidenisineinsaenfivmesiagiidedy

fiAedes
Discussion on current research issues in computer science and related

topics.
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204882  WaUplAaNEIINNINYINITABUNIADS 2 3(3-0-6)
Selected Topics in Computer Science 2

Reulviidasriuneu: muanuTuTe UYLy
mseAuneifgItunuitedagtuluidentsinginisaeufiamesuagiatedy

neIT9

Discussion on current research issues in computer science and related
topics.
204891  sulsudTIReNIMEINITABNNAADIVUES 3(3-0-6)

Advanced Research Methodology in Computer Science
Roulviidasrimurou : 13

wuzthinsieuite fudsuasanyAs i vdnnsvessinideiiiaTesssy wede
N3duUAIBEI LA TBRANAIN N0 Anudede LLazm’]aJQﬂG’Tm NSNAFBUNGANTTUNITIA N3
InNtoyaaraii NMITLUBNNTNAGDY N1TITUTINITNAGBY NS UUNULAZIONAITINIRY

An introduction to research, variables and good hypothesis, principles of ethical
research, sampling techniques and error, measurement, reliability, validity, tests for measuring
behavior, data collection and statistics, non-experimental research, experimental research,

writing research proposal and manuscript.

204898  aufUwus 48 wiqenn
Doctoral Thesis

ﬂ' d' v ] 1 Yo va v Y 1 2 A a % U va v YV

wouluNdasrunay: lmiuayummﬂaiﬁiﬂi’lﬂl,l,a’g MIDMNZLUYUNTIUNUN ILEAUDVDDYUNANIY 1A

5799

Approved proposal or concurrent to Thesis proposal.

206751 ﬂ']i%Lﬂi’]ZﬁL‘?Nﬁ’JLa‘U%uijﬁ 3(3-0-6)

Advanced Numerical Analysis
Reulufidasrinunau: 1.a%. 341 (206341) way 2.A%. 455 (206455) oA uANLLTLTEUTB@RY

NUNIUNITNIAINDUTDIAUN IO UNUTUUUTITUATUALIIAVDITEUULT U auns
wainsduidles Jgynarvounn Mslleseiilailaveannsdvoyiudeonidensd amnsluan
wazddlamesluan nMslnsiziaies uaznisussnamianain nsussunalutansndads
ey nadufiinsavanense mMsuuRldeiauiuaunsauiniaimailansul i)

Review of the solution of ordinary differential equations and sets of linear
systems, different equations, boundary value problems, numerical analysis of elliptic,
parabolic, and hyperbolic partial differential equations, analysis of stability and error
estimates, numerical double interpolation and multi-integration, numerical treatment of

integral equations (variation techniques).
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3. WAUNINIVINITVI812158

1. {¥8A1an319158 AT.INTUS YATNTLIN

NAITUANUN IUANTEITIVINTG SLAUUIUIBIR

1.

Bootkrajang, J., & Chaijaruwanich, J. (2018). Towards instance-dependent label noise-
tolerant classification: a probabilistic approach. Pattern Analysis and Applications, 1-17
Inkeaw, P., Bootkrajang, J., Charoenkwan, P., Marukatat, S., Ho, S. Y., Chaijaruwanich, J.
(2018).  Recognition-based  character segmentation for  multi-level  writing
style. International Journal on Document Analysis and Recognition (IJDAR), 1-19.

. Bootkrajang, J. (2016). A generalised label noise model for classification in the

presence of annotation errors. Neurocomputing, 192, 61-71.
Kaban, A., Bootkrajang, J., Durrant, R. J. (2016). Toward large-scale continuous EDA: A
random matrix theory perspective. Evolutionary computation, 24(2), 255-291.

HaUANNNUNALaTUANTUTIBILNITUTEYNAVING SEAUUIUIYIR

1.

Inkeaw, P., Bootkrajang, J., Charoenkwan, P., Marukatat, S., Ho, S. Y., Chaijaruwanich,
J. (2016, December). Rule-Based Page Segmentation for Palm Leaf Manuscript on Color

Image. In International Conference on Asian Digital Libraries, Springer, 127-136.

2. Lehsan, K, & Bootkrajang, J. (2017, October). Predicting Physical Activities from

Accelerometer Readings in Spherical Coordinate System. In International Conference

on Intelligent Data Engineering and Automated Learning (pp. 36-44). Springer.

2. 599AEN519158 A5.358N5 lyeanganiy

NAIURANUN LUINTEISIVING SLAUUIUIYIR

1.

Inkeaw, P., Bootkrajang, J., Charoenkwan, P., Marukatat, S., Ho, S. Y., Chaijaruwanich, J.
(2018).  Recognition-based  character segmentation for  multi-level  writing

style. International Journal on Document Analysis and Recognition (IJDAR), 1-19.

. Inkeaw, P., Charoenkwan, P., Huang, H. L., Marukatat, S., Ho, S. Y., Chaijaruwanich, J.

(2017). Recognition of handwritten Lanna Dhamma characters using a set of optimally
designed moment features. International Journal on Document Analysis and
Recognition (IJDAR), 20(4), 259-274.

Juntaping, K., Chittawatanarat, K., Prasitwattanaseree, S., Chaijaruwanich, J., Traisathit,
P. (2017). Relationship between Height-Weight Difference Index and Body-Fat
Percentage Estimated by Bioelectrical Impedance Analysis in Thai Adults. The Scientific
World Journal, 2017(2017), Article ID 7258607, 1-8.

. Thipcharoen, S., Shoombuatong, W., Somhom, S., Sukhahuta, R., Chaijaruwanich, J.

(2016). Constructing Biological Knowledge Base using Named Entities Recognition and
Term Collocation. Chiang Mai Journal of Science, 43(3), 661-671.
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5. Shoombuatong, W., Mekha, P., Chaijaruwanich, J. (2015). Sequence based human

leukocyte  antisen  gene  prediction  using informative  physicochemical

properties. International journal of data mining and bioinformatics, 13(3), 211-224.

nstauaNaUluNUszYNIvING FEAUIUIYIA

1.

Inkeaw, P., Bootkrajang, J., Charoenkwan, P., Marukatat, S., Ho, S. Y., Chaijaruwanich, J.
(2016, December). Rule-Based Page Segmentation for Palm Leaf Manuscript on Color
Image. In International Conference on Asian Digital Libraries . Springer, 127-136.

Inkeaw, P., Chueaphun, C., Chaijaruwanich, J., Klomsae, A, Marukatat, S. (2015,
October). Lanna dharma handwritten character recognition on palm leaves manuscript
based on wavelet transform. In 2015 IEEE International Conference on Signal and
Image Processing Applications (ICSIPA), 253-258.

. Shiangjen, K., Chaijaruwanich, J., Srisujjalertwaja, W., Somhom, S. (2015, September).

Enhancing the efficiency of heuristic placement algorithm for two-dimensional
orthogonal knapsack packing problem. In 2015 6th IEEE International Conference on

Software Engineering and Service Science (ICSESS), 33-36.

3. {28fans1158 A3.913U0 L9

NAITUANUNIUNTEISIVING SLAUUIUIYIR

1.

Chaisuparpsirikun, T., Chouvatut, V. (2018). Detection of Brain Tumor from MR Image
Sequence Using Image Segmentation and Blob’s Centroid. In Smart Trends in Systems,
Security and Sustainability (pp. 121-130). Springer, Singapore.

Chouvatut, V., Poomanee, S. (2017). Hierarchically Spatial Clustering of Geographical
Coordinates for Common House Mosquito’s Breeding Detection and Prevention.
Internation Journal of Telecommunication, Electronic and Computer Engineering
(JTEQ), 1-6.

Boonchieng, E., Chouvatut, V. (2017). Implementation of Burnt Area Processing
System from Satellite Imagery. International Journal of Telecommunication, Electronic
and Computer Engineering (JTEC), 1-5.

Chaisuparpsirikun, T., Chouvatut, V. (2017). Detection of Brain Tumor from MR Image
Segmentation and Blob’s Centroid. Smart Trends in Systems, Security and
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