wé’nqmﬁmmmamﬁ’mﬁm
41919871 YIN1SABUNILADS

(vangnsuIuUss W.A.2565)

NANGATINYIAEATUTN H191IV1INYINTABNNIADS

(nangasuTuUTe W.A.2565)
HIUALAUYAU 8NN INENasIuAgansane
ASefl 8/2564 Fuilt 1 nangAu 2564
HIUAALAUYEU NTENTIaANANE InenAans Ideuazuinnssy

Fufi 19 weAdnneu w.A.2564

AMEAINYIAIEnSHazInAlulad

UNINYIRYIIVN)AATANG




NaNGATINGIAEATUNA
A19139719IN8IN15ABUNNDS

(angnsuIuUse .A.2565)

(1AB.2) 1N 2

yosoUunsAner  umInenduTvinansang

AE AMZANYNFNERSLATINALUL AT

nuai 1 daganqly

1. Yanangns
NANEGATINY AR TUDNR A1971393INYINSABUNILADS

Bachelor of Science Program in Computer Science

2. YaUFuaaunin
Fouty : Aneneanstaudio awivineinseeufiomes
: Bachelor of Science (Computer Science)
Fodo .U, BGnenmsneufiames)

: B.S. (Computer Science)

3. A¥en -
4. uunieiafiseunaeanangns 128 wieia

5. JULUUVBINANEAS
5.1 3Unuy
MANgnsUIYInINIIVITIN
5.2 Ussnnuaeviangns
ANgATUSYIRNTINIVING
5.3 arenitld

L a <
Janisiseunisaeutlunwlneg



(1AB.2) 1N 3

5.4 nM3TuLdnfnen
thdnwlne dndnwssniniannsails ya 61u 1@eu sazdilantwlne
5.5 AruTmilafuantudy
Jundngsianzvewmninendesivdgansing
5.6 MslAUSy sy wngasan1sine

TS ey iieanuigLaen
Taig

6. ANUNNUVBIMANGATHATNITRATAUBYIR/ATIUYIUVANENS

6.1 wangnsIneImansindin a1913v1IMeINsARNIINRS (anansuTUUTe W.A.2565)
USulsanannuangasinereansiudia a1913313ne1n1sneNiianes (nangnsusuuss w..
2559)

6.2 ANznIIUNMTIVINTUTEIIRMEINeImanitazmalulad Tianufureuiilenis
Usenadl 3/2564 Tudl 20 nounIAN WA 2564

6.3 AMENIIUNITUTNITIVINTUMAINE1EET WA gnsandlvianufiureuidonis
Userundedl 6/2564 Yufl 7 fiquisu 2564

6.4 AMZNTIUNTANIVINMTINAINGIGeT1vAYgnsand THanufiuveuidenisusse
pdsdl 7/2560 Fudl 18 Tquieu 2564

6.5 AMZNITUNITANINNIINGIABI19079nsAnd Tiadufiursaulion1sussyu
ASIN 8/2564 TuR 1 NINYIAY 2564

6.6 Waaeulunaseud 1 Jn1sAnen 2565

7. annundaulunisiugunnangnsniamn LAz NIATIIY

a [y

wanansaglasun1sme NI I TUANgATINAMA I NLAZIASTIUALNINTTIUAAISTAY

9

USyaes a@vipouiames w.e.2552 Tutnis@nuel 2567



(1AB.2) N 4

8. 1@nilanansausznauldndsdnFanisinun Tszyandnilaunsausznauldudedusa
AN5AN®YI

8.1 TUsunsuiues

8.2. UNIATITIALAYEBNLUUTEUY

8.3 WnWamIukeunaady

8.4 UnWALlUUI8LaUNALATY

8.5 Uinineeanidoya

8.6 IN1INSARUNILADS

8.7 UPAININNNISANE

Y

8.8 HUsENaUNIARVEA



(1AB.2) 11 5

9. Ya-uNaNa 1avUsEAITNTUTEYIPU AU LazanAin1sAnyIveseIse

HIURAYaUNANgnS
4 AU (W8/U9/un967) To- AMIAI-AIV-FUANE YmsAnwnil
! N19991N15 ana (U.tan UIn U.63) d15a
dude | weandn vula Wl (naluladansauna) 2547
FNERS19158 UAINYNRYULIADT
WA, (en1sAeUiILaes) 2542
WIngaeeelnl
M.U. (nensneuiomes) 2535
Medn3ansAne
919138 | wiweuY o3 inuna W, (neinseeuinimes) 2551
WMInededeelug
MU (ngnspeuines) 2542
a01dusvANansing
919158 | wengual TeTuunud WA (MNYINTABUNINADS) 2551
UMINedueelug
M.U. (Anensreuiames) 2542
anUusvigansing
HY3Y UNEANITINT - ALY .9, (walulagansaumne) 2559
FNERS1AN5E UANINYFU5 a0
WA, (ANeIN15ARUNILABS) 2542
WIS slug
WU, (FEnsAaNRILeDI) 2534
UMY IIUALNAS
919158 | welann [ueshung U5.9. Arnssuneuiames) 2560
UUINY1GBUDULNY
2.4, AFnssunsuimes) 2552
UANINed e elug
W.U. (AFnssunauILnes) 2548
UANINYIFUULIAT




(1AB.2) U1 6

10. @0IUNIANISIIYUNITHIU

UNINIRYINANQATANG T nailod JnTngnsane

11. aaunsalnieusnyisamsafignludeaimnfiansanlunsnaununangns
11.1 #0IUMIAIVFTINTNAUINUATEFAR
NS IMENGNTITaDAARDINU K UTRIUIATT AT BgRaLazderulasuAIy

IUYOUIINAUZIFTUUAT 5 WBIBY W.A. 2559 30 Thailand 4.0 nanfauszwmelneianunse

a o 1 [ o

as9assf waglduselewd annwmalulagfdasgrauiudneninlunisiaun lassadienugiu

'
=Y

uinnssu Yeya uuywd waz niwensdule ieduindeunsimunaswgia wazdsaues
Uszine Tugausiuag 538 wasdaiu Tnounuinnnadvaiieinsugionazdeny sgfidmaneg
Tunmsu 4 Ussmsdaseluil

Usennsit 1 findnanuanunsnlunisudetuni insusiavessema fenisld
winnssuuazmnaluladida iueiesdlondnlunsaiisassd uimnssumsudn nsuing

Usen1s9 2 afrdlenanisdintegiaviniien MmedayaiiaIsuazuIniseang 9

a

H1uFeRdviaLie enseauAMNIMAIInYeIlTEvI¥Y

1% 1

Usgn1sil 3 wissuanunesliyaainsmnngy danusuasinyelunzausents

Y]

Aliutinway n1sUsEnaveinlugAfIva

Usen159 4 U sunseuaudiminisinauiaznistiuinisesniady aemalulad

o«

Y

AdvakarnsldUstlevdandeya ielin1sujiRnuinaiiy Wsda dusednsam uag

S¥@ANoNa

=

(%
LYY

a Y] I IR I3 & a o & = I
ﬂ\iﬂﬂﬂqiﬂﬁ‘vﬁﬁﬂﬂﬂ']ﬁ@ﬂﬂﬂ')"lllzaﬁ]"lﬂLUu33UUL‘Uua\‘m"llfdu 3'33Jﬂ\'iﬂ'ﬁﬂﬁ$ﬁ£ﬂ(§]

waluladarsaumanuuizauiasnaunauduyandadudinulnelunisade wWanune

a v [

gNSAIANSTNTENTIOANANYY INe1A1ans ITouazuinnTsy wNUNAENSUNIINGI1Re 194
gRsRAG LazuNuiRuIAITaLNawAsYgRkasdInn Mdun1siauIn1slsuinnssunay
walulagfdia iieensedununIngInesUssyvu nnizauden1sadudinuag n13

9

Usznauandnlugnfiva



(1AB.2) U 7

11.2 #071UN5lNIaNITHAININNNAIANLAL TAILSTTY
NIIUNUTENgRTITA i sUasuLUawuday dalagtudssmaniau
wamangUseinamaudiddenuygeony JadundenawazdeanaiuseUssmelng lneau
nilalszinalngazilontauindulunisvenenainduaiieaunin wasnsiiuiniseueims
guan iUy viosdiusazunndiudiu aauiveaiieiuazn1sinNeUuTEere1IV0IH g0
Jeduidulenialunisiiineinseeuiawesinatvayunsiuugidygviesduvednewas
o v A = DA v 6 N v ! a v 1 a v < <
naeyasniiy Jazidudunindnedyginasiyadmansugials udlusndufagidu
Fuanauluisesnisnioudoussnuniifliowasinwelugussmaninanauwnugani
vuziienfiu NMslddumesidatislunisunsvensvedoyatnarsiilinsuwau vinlinisgua
v 2 [ I a e L] 1 o = '
wazdaaiuanuazJesuannanfeuilaifisssasdiluliegrsduinuiniu naenautaymnisne
N15318 N1sszuInveslsatusnssulvg 9 wazniseeania lunainvatesuuuy 39
Indudedlinnud vinvenazasesssuiignaedlunisnangondunissauianseunsineIns
a 4 k4 IS | @ o o =
AouinesuazmMsldinalulagansaumealunguividsdinm
mMsduasunsAnyIiuingnsaeniiunesilunalnduniwesnisiuindeu
nIrUIUMTHAILINATURBUNRelY “Auseaus” TunsWmuisume 9 meauseunsy

(%)

waztdulunudisutunou aenrdassnuindinvesdenulng sauvanisiasuadiefasssunay

'
Y a o a

drfinlunasssu a3esssulunisujiininnuazadudinseanuiies dusslugiauiuly

[ o
Y = Y

FnAinSoumdynsisuiUasimintundluseiuaseuns Y deruiasUssmeis
t:’ll = v v av ¢ a YU a a ¥
wennililosnndagdudsnulanfdniiUalonaliinineinsaeuiamesia
MauiuuTEntud niedlonialuvinnuiisussnauindy nangnsIenisiniineenis
doarsnnuniwianlszmalaglanizniwissngulininduineliininginisneuiines

a a

= P 4 1 Y < ° Yo Y
annsaeudinalulagini qldegisinswazihnulaiuaunnya nnnnalan
12 wansenuannda 11.1 uag 11.2 demsnannvdngasuazadnunetasiuiusiavessatu
12.1 MsWRvangas

"\]’WﬂNﬁﬂﬁ%VlUﬁﬂﬂﬁﬂ’lﬂﬂ?'iﬂjﬂ?ﬁﬁ@uuﬂﬂﬂﬂLﬁ'ﬁ‘tﬂiﬁ%LLﬁ%ﬂ’ﬁﬁWU'W]’]\‘iéTﬂﬂllLLﬁ%

'
a

Fwusssumsiaumdngasludsjaduns@nuilyawadng (OBE) elilsvusiniifianssaus
ﬁmiyﬁmmsﬁumam%ﬁuLﬁaLﬁmLLazmmmU%"Uﬁaléﬁ’mﬁi’mmmwaﬁwEnmiﬂ'emﬁaLmaéf
LLazsaq%’umiLLGzJQSﬁ’umaqsﬁaﬂauﬁ'gLmas‘u,azmﬂIuIaﬁm'ﬁauLmﬁﬁ”’ﬂuUszm Alneuay
Aelsene uagiin1sinNIsiseuNsaRuINNansEnivan tugauAnwkarniIguNgUeN

(CWIE) e lidaudinnsauglanuanisvinailaegdivineglunisvitan (Softskill)



(1AB.2) 11N 8

(3

megigidmlddudeiifnteniiolinszimedn Jagtu uazouran 1ty
AudiAn 1nsgIuAndn wazuuliunswamnasygiadionuinislunsivuninguszasd
vowmdngnseanitu 4 aussous il 1) dnAnviianudiugiunisuineinmsnoufianes
2) tnfnwiianuiniediunsinsgikageaniuy 3) dnAnwiianuinieuuinnisuaina
JEAUDIANT war 4) tnAnwidaduslunisuseneugsiagusenaunisnania tnedvun aed
ANS VINYE WAZIANAR YDIAAzaNTTOUL
angesuINsivuaANuduusveingUssashvamangaslunatedfiu fildiu
Igaude vinwe 5 iulu upe.l eI tundngns wavnIoUsIRAINIIVTN
12.2 anufgadesiuiusiavasaanty
NansEnuIINanIunIsalnteuentunIsimuInangnsdssndudesiaun
ndngnsluidegniddnenmuazannsaufuasuldmuiiauinisvesineinsaeudfiames
wazsossunmsutstungsianeufimesidulssmalneuazinesaina Tnsnandnyaaing
menensrenfinmessndudesiinnuniouiiosu fURnuldviud uasiidnonmgdlunis
faumuedlidtusnuusnuisnuinnuaginindaduluanlousuasidoaives

a

wInendesnuysd anududlumealuladuazniside uaznmsnandudiaiiaonin

13. anudunusiunangasduniUagauluamz/nialgduvesanrtu

13.1 s1g3vnlunangnsiitadaulagane/n1AY10UVRIVBINNIINGIEBINUA])

o/

QATANE UA9

De

13.1.1 sedvmnaaneill lneanusuRaweudindnanwily

13.1.2 5183910 1UaNNANY LAgAIMUSURATOUVDIAMNENITUNITUSUNS
VaNgnsarAUENMLINITANYIYIUINITAUNITTNY

13.1.3 59839101UN 15N Y 1nEAMUTURAYUVBIAMEUYBEAENT AL
fapuAnans

13.1.4 518730 1UANAAIEAS LAY ADNNILABS LABAIUSURATDUVDY

AMZANENFERSwazmAlulad



(1AB.2) 11 9

13.2 g lundngasiidageuliniadv/vangnsaudaunizey
a PN v D=1 [ 4 A = @ a
nnaediUaaeulundnans dnfnwilundnansduaiuisaieniseuduin
A a v
Honesia
13.3 M1SUIMIANTS
91913843 URAYRUNENEN TUTEAUIUB1TIINAIUNIYDULAL/MTOIINAMET
NgaTe Waandunsianisissunsasy nMsiakazyseiliung WeliussaingUssasdves

wangns lnemvualiiinisussyuegnteuniamsfingag 2 A

14. HansIEU3NAIANI

[

Y o o = = v Y a a ¢ a ¢ =
YUUN 1 ‘Lmﬁmﬂmmmgwugﬂumamu’mEJ’]ﬂTiﬂE]@J‘W?L(ﬂai ?LﬂﬁqﬁﬂﬁquLLangﬂu

=1

TUsuAsy @1usaeulusinsutunugIu

s

FUYN 2 dnfAnwidanuinaiiunsiieTeiLazeenwuy a1unsaujuRnuinse
LaaRNIUUTEUU §1UT0YA SzUUasaumNg

Fuln 3 dnAnwiianuiniumealuladadelvd auisaussendldimalulad

Y [y

adelrilunswauIuInnssuRINasEaUaIAng

YN 4 UnAnwfinnuslunisuseneussie awnsadilanaziivundnlunisdu

Y

AUTENEUNITATIA



(1A®.2) ®i1 10

NI 2 YoYALRNIZYDINANEAS

1. USwgyn AnudAey wazinguszaAvameangns
1.1 USugyn

HANUUINNIAINIAMUANNTONTANUT LIV YNEIUINGINTABUTNNDT Uag

1% v v o LY

A11150U52NaUATITNANUY UNWAIUNLUSHASY UNIATIZNTEUU UNUIRNNTTUAINATLAUDIANT

LazhUsENaUNISATIA
1.2 AudIAgY
Advatoduuwaliuadyvedlan deazdinansenudognamnssunIANIInanLaY
duslan TadindndudesdinnuianuanunsalunsimunadeassAssuunumsininginis
pouRmeiuazinudsrgamedu suiiilnusssy TesTsuuasinasnsuy Jamnm
thenuslusiannuazussgndlifieliAauinnssumsuasuinmesifeduinussloniuas
By nalnnsduindoulrsugiavesussma (New Growth Engines) §sn3setengnavnssa
WPULaLIUIAR
1.3 Inquszaen

o }%

\ienan UnudinlidnnanvazlazANSANEINNTaeL

9

1.3.1 Yaudindiinwzneauinginisasuianes Jnsigndyguinazi@sulusunsy

(% [
v A

aunsadiulUsnIuTuNLgIu

1.3.2 Uaudindivinwenanunn s Teiiasoenwuy aunsaujuRauingei
LAZEANKUUTYUY §IUT0YA TEUUENTaUmeA

1.3.3 Uudiedvinwenenumalulagadelva anunsaussgnaldmaluladadely
TumsiauuInnIsuAviaseAueAng

1.3.4 Yadindlvinuzlunisuszneugsiv anunsadilanaziuuifalunisidu

AUSENOUNNSATTE



2. uRuRaIYIuUse

(1AB.2) w11

LRUNSHAILI/AURBURUAY

nagns

NANFIU/AUY

1. Wan/JSuUTvangns

AnmuUseiunslinanans

8198NLAND

TYNUNANITAAAULAL

Uspillunangns

2. MUKUNSANTUNANER

1. wWHIRIUsEE51UD19158UTEIN

NANGAS

2. pnduaumananslnduly

AN UTINIRSgIUTAmUA LIl

UANEATUALNNTUTEAUANAIN
ANSAN®N
3. WAILFNEAINUBI912158

L
LA UNANYN

1. wansuseliuvangns
2. WHWUHURNNS
3. NAIUNIEIVINTVDS

219758 warIn AN

3. ALHUNITAULHULALNT

AAVIINANITANTUNTT

1. IAFTINSNYINT

2. ININTTUATUNANGAS

1. nansUseiludativayu
nsSeusvesnAnw
2. gsunansAuauay

W UUHURNT

4. siu/J5uUsansInng
ISEUNNTARU NAYNSNTAOUY

wIansUsEIuNanIsiTeus

1. Useidiunsaouvedonnsd
2. atfuayu duasulvienasd

NAIUINULDS

1. Han15UszliunIsaouves
919138VN5763%
2. SIURANITHAU

AULBN

5. fimunvangnslviaenndos

fluANABINTVDIR YT udim

1. dr5rannuiianelaveyly

VR

2. Ufuusauagiimnmangn s

ADAARDINUAINUABINITVDY

il Toudin

1. Han15ansI9ANRianela
RNASVNE)

2. wé’ﬂqmﬁﬁmmaamﬁé’m
AUAIIUADINITVD

AATALLIINTU




(1AB.2) B 12

MU 3 STUUNTIANSANE N1IAEUNTST wazlaseaievaviangns

1. STUUNISINNITANE
1.1 s3UU

=2

AFARN1SANEWTULUUNINIA Tag 1 Un1s@nwinuseanmdu 2 A1AnsAnwung 1
Amamsanwunadssegnatlunsseulidesnin 15 dUaii druderivuasig q Tiduluaiu
i v a % o a 6 1 v = % a a
PotaAuIMINede v ansAndImen1sAnwsEAuUSInT WA, 2561 (AARWIN N)

1.2 msiansAnegeiou
nsamzdeuseuniansfinugeseu idulumudededuuminendesivy
a 6 1 v = % a = VY a 1
DATARE IINIBANTANBITZAVUIEYYINT W.A. 2561 (ANAKWIN N) wazlvidanisiseunsaulyl
$Jp8N71 8 dUA
1.3  nsiiguRgwmugnnlussuuniInia
aidl
2. NMIAIUNITUANGNT
2.1 Au-281 lun1saliunIsisgunIsaau
AMANMSANYIN 1 Weulquigy 09 LiousanAy
AANSANEIN 2 LADuUNgFANIeY 09 Lhouliulay

v

AMANMSANYINATOU  WoUMWIEY 9 LiDUNG¥AIAY
2.2 auaudRvesidnfnen
2.1.1 dusamsfinwszauvdisenfnwineulate wieieuwi
2.1.2 Aruauiasu q Widulumudedifuuminedesdnansingd d1senisine
SrAUUTEYQYINT W.A.2561 (A1ANLIN )
2.3 UymrvaetinAnwiksnidn
NnHaNsATuNTvevANgRTsLANIUTY
2.3.1 msvfusanmsFeulussiussondnwuidunisSouluszdugaudnuiil
sUnuukazdsauiuanssluands vilddymlunsdautinaiuasdesdinusuiingeuse
PUDIINTY
2.3.2 amudiugiurestindnuilaiviifiy
2.4 nagnslumsandunisieudledyv/desrfnvesinfnunlude 2.3
2.4.1 Ipn1sUguiwmatnAnwilyad wuziinisnadmunedis wealan1sseuly

UPNINYIAYLAZNITHLUILIAN



(1AB.2) Wi 13

2.4.2 4aunu1eni1Ne3158NUInwlviunenasd vimiingua dniieu

AT UILNUNAN Y

2.4.3 FnfaNTIUESUNANEAT ieUTUNUAINIkazn1sTRNINTSUaRUEASULLA

UNAN®WN

v

2.5 wrun1ssutnAnenaziansanisanuluszeziigl 5

Y

FIUUNANLAAZUNSAN Y

SyduTuY
2565 2566 2567 2568 2569
P71 40 40 40 40 40
7 2 i 40 40 40 40
R ] i 40 40 40
ST 4 ] i 40 40
57 40 80 120 160 160
Sruuiinniazdisanisine - - 40 40
2.6 quUssuned
- Yeuuseanu
VHINLU
2565 2566 2567 2568 2569
185U (Arawmelou) 900,000 | 1,800,000 | 2,700,000 | 3,600,000 | 3,600,000
5189318
AMOULVY (RuLfiow) 2,277,816 | 2,413,081 | 2,555,922 | 2,706,793 | 2,857,177
Altae 144,000 144,000 | 144,000 | 504,000 | 504,000
ArTanuagenldangdu o 37,000 39,000 41,000 | 43,000 | 43,000
FIUANTAUNIT 2,458,816 | 2,596,081 | 2,740,922 | 3,253,793 | 3,404,177
A1AgAa 150,000 150,000 | 150,000 | 150,000 | 150,000
ANAnoasns - - - - -
FANUAINY 150,000 150,000 | 150,000 | 150,000 | 150,000
SV 2,608,816 | 2,706,081 | 2,890,922 | 3,403,793 | 3,554,177

Uszanaunisanlddneserilunisuanindnuiniamangns 22,000 um/d/au




(1AB.2) BN 14

2.7 3zUUNSANEN
2.7.1 szuunsnwndunuutuSen
2.7.2 szuunsfnwndunuvaniafinwiuarnisdnnisfinyidaysannisiunis
197U (Cooperative and Work integrated Education: CWIE)
2.8 msiieulaunieingedvn kazn1sameilsussudiuanningidy
2.8.1 seidguuminensesinansang 11men1slouranITseuLagN1SIgy
TousedrannsfnenluszuussauuTyg1n3 w.A.2549 (1ANWIN )
2.8.2 32 JEUUNIINGINYIIVANANTANG 17280158 ULaUII8T19IN

NIANYIUDNILUULAZNITANYININTTEIFY SeAUUTYQYINT W.A.2549 (A1ANWIN N)

3. NENGAIUATDINIINADU
3.1 viangng
3.1.1 Swumilginsiunaaandngns litieendn 128  wuLenn

3.1.2 laseadramidngns

(1) nuRIBARNYINLY 30 WULENA
UIAULSYU 24 wUBHA
(1) ngunwn JaduLseu 9 gin

(2) nauuywemans naudpuaans Jsduisen 15 vihedn
wagnquInemansiualnaans
=] =] [ ' 1 a
waniseu Litieendn 6  wilehn
(3) ngun1w enseulivesndn 3 wheie

(4) nFuLywerans viie ngudinudinuaans vse

nauInemansiuatinaans lddeenin 3 wheie

(@) nuandvnanie lidaendn 92 nienn
(1) Fvunu 12 U8
(2) A NANIEANUTIAU a3 nIwAn
(3) v uanizau denisey idesnii 30 nIwAn

(@) A nUsraunIsaieTN 7 wuwhe

(A) nuINdIvaanEs Lidasndn 6 VYN



3.1.3 AUNUIYVDITNATIEAVN

(1AB.2) i1 15

sULUUTHETIEIT eI INe desvsinensandiluiiavseuu 7 van uiay

v A

wandaunuieiiiedwunsigdviesnduaivdviwaznguivn lunisdwunaiaivilae

PANN15INBUNVBY ISCED (International Standard Classification of Education) AU #ue

£%
v A

NU

X X X X X X X
U (] U d‘ = 1 a
ANAVANNUN 1-3 i NENEVIIV
AAVANRUN YUY ANNEINTAITIA LS ulutul
ARV 5 e ngadvlua v
CY o U d' = o % d‘ a
FauaInun 6-7 PR a1AUNVDITIEIU

dmsunangasInemansUadin a1 IneInIsheNiines

Anava1nun 1-3

412

MNETNGNEININGNTADUN NN

fA1aUAN9UN 4 ANUEINNAITIALAS8UlLTWT N

4121
4122
4123
4124

'
a

nneiengIndanuiasTaliseulutuin

Q

(Y )

= a aa v a & oy
KRUIYOITYIVINUAINUIAITF sLﬂLifJueLuGUUUVl 2

e

b4

MUYV INTAIUSAITIAMAS Ul UTUTN 3

Y
nnefeseInniauianisdataseuluiuli 4

Y]

Alavdiui 5 nauanu I Ine M saeNitined wianguinlined

412 0
412 1
412 2
412 3
412 4
412 5
412 6
412 6
412 8
412 9

vnednguivineinmsneuiame o
nefNgLIvIAINTINTENALIT
MneiangulvIgIUtelaLaznIsUTEINARA
NUNAINFUININITUUIUTUNTUN 1Y)
nunefanguINsTUUULURNIT
NUNLINGNIVINATIFUALRONLUUTEUY
wnedenguivlusunsuussyns
nneienguimanlnenssuneuiames

nngiangulvRnUsEaun1salivan

ngNgLIvINSANwIENWA 138 TToliAyuazduL



(1AB.2) ¥iN 16

PRIRN

4121305 nanMaPgulUswATY 3 (2-2-5)
wneda Jvmdnnisdeulusunsy Wusednlunguaivdviineinisaeuiomes seauay
pnarstaliFeulududi 1 eglundguinniadeulusunsunim $1ua 3 wiedn wadu
naui] 2 Frlusdeduni UFUR 2 Frlusdeduanii wazfnuiduatl denuies 5 dalussie
dansi uagliteundn 15 davisie 1 maAeu

dmsumsimunsiaiviidulunmassmaminedosuiggnsind Ses

SLUUTTATIEINUMINGTET1VT) 2N 5ANE (MANWIN N)



3.1.4 5997391

. uandvanwnalY ldeendn

0001102

0001103

0001104

(1) s1939RnwIN2LY Uepuiseu

(1.1) ngun1en UeAuEY
MINweNSHINAYNITNANIWIBINGY
English Listening and Speaking Skills
nsldnudinquiitenisdeans
English Usage for Communication
AMwanguiieindn

English for Professional Purposes

(1.2) NGNNYWIAEAT NENTIANAEATUAZ

0001106

0001108

0001109

0001209

0001210

0001109

0001209

0001210

9

nguIneIAEnsnuAdinAEns GeAuiEuY

Aanudunadiedlne

Thai Citizenship
mia%fw,a%maz@LLafjsumw

Health Promotion and Care
mansnsErIiionsiauoshu

The King’s Wisdom for Local Development
AUsENaun1syAll

Modern Entrepreneurs
FInvgyaainluganava

Smart Life in the Digital Age
mansnsErIiionsiauoshu

The King’s Wisdom for Local Development
AUsEnauntsyalyl

Modern Entrepreneurs
FInvgyaaaluganava

Smart Life in the Digital Age

(uAB.2) Wi 17

30 80

24  %Uwna

9 “nienn

3(2-2-5)

3(2-2-5)

3(2-2-5)

15 wi2ene

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)



(1AB.2) nin 18

(2) ey e lungusaluil Lideend 6  wilein
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Thai for Communication

0001201 mmﬁﬁﬁmﬁamsﬁami 3(3-0-6)
Japanese for Communication

0001202 Mwdudienisdeans 3(3-0-6)
Chinese for Communication

0001203 M maLiansdoans 3(3-0-6)

Korean for Commmunication
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0001105 gunsemans 3(3-0-6)
Aesthetics
0001107 Wnweluamssed 21 WeTinuazenTn 3(2-2-5)

21°" Century Skills for Living and Occupations

0001110 nsAnuaznIsAnaula 3(3-0-6)
Thinking and Decision-Making

0001204 USrayuasmauniionssniudia 3(3-0-6)
Philosophy and Religion for Life

0001205 winnssunazauvIsmansnssvieaiien 3(3-0-6)
Tourism Innovation and Aesthetics

0001206 UsgiRmansiazimuinsveslanaiell 3(3-0-6)
History and Development of the Modern World

0001207 ngruneludinyuseiniu 3(3-0-6)
Laws in Daily Life

0001208 Pnoenuuulameinemans 3(3-0-6)
Designing Your Life with Science

0001211 winnssudmiuaugulng 3(3-0-6)

Innovation for New Generation
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g9 luTInuseaniu

Feng Shui in Daily Life
miﬁmmuﬂﬁﬂmwﬁ’mwsﬁ"u
Fashion Personality Development
NaLloEARIYIA

Digital Citizenship
N13ARNANIDENNATIETIA

Creative Thinking

laidaendn

(1) nguvunu UeAuEY

4091106

4091606

4112201

4121206

urandadowiy

Introduction to Calculus
AAFANERSEINSUABLRIADS
Mathematics for Computer

Az unaraiidosiu

Introduction to Probability and Statistics
FEAINANSUINGINITADUNILADS

Discrete for Computer Science

(2) FVANILATUTIAULSYY

4121102

4121105

4121205

4121305

4121306

WINTAONIINDILUDIAU
Fundamental of Computer Science
P[YsTIHLRENMINgdmTuNUsENOU

A TNADUNINDST
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Ethics and Laws for Practitioner of Computer

faneIrukazN1soonLUUlUILATY
Algorithm and Program Design
nannITReUlUTENTY

Principles of Programming

N9 3eUlUSUNTUTIRG

Object-Oriented Programming
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4122202

4122206

4123404

4123501

4123706

4123708

4123904

4123905

4124910

Aaradosdu

Introduction to Digital Concept
lassas1adeya

Data Structures

isuuﬁfﬂﬂﬁgmsﬁayja

Database Management System
srUuuUfuRnIsAeuN s

Computer Operating Systems
NTIATIVRALDRNUUUTEUULTIING
Object-Oriented Analysis and Design
msdeanstoyauaziAdeineuiomes
Data Communication and Computer
Network

anUnunssumouiInes

Computer Architectures
suLlpUinIdmuAouiImDsIaz
wialulagansaume

Research Methodology in Computer
Science and Information Technology
NTANNUIMIAUABNNILADTIAL

waluladansaume

Seminar in Computer and Information

Technology

NSANEILBANAAIWINGINITADNNUADS

Independent Study of Computer Science
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4121307

4122506

4123106

4123107

4123108

4123203

4123204

4123307

4123308

4123311

4123507

4123601

AYIDINGWIINITLAUAY

Basic Business English
AN WA MTUANTAUNA

English for Information
nmMs@eulusunsunwlnneu

Python Programming

AMINTTULONALIS

Software Engineering
SYUUASAUWARENSTANNS
Management Information System
NsnAaeUkarUsTTIUAMA MY AL
Software Testing and Quality Evaluation
walulaguazuinnssuAdiadmsuguyy
Technology and Digital Innovation

for Communities
AdsdaYaLaENSYILVilaateya

Data Warehouse and Data Mining
Toyavunlngy

Big Data

MR IULeUNAATY

Web Application Development

NS0 UTUSUATUUUTEUULATEUY
Network Programming
nMswaLkeUnAtudmSudedauseulall
Application Development for Social Media
nnseenkuUdLseUsYauiuyly

User Interface Design
Wswnsudnsagudmsuvnuluddnnu

Computer Program for Office
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4124102
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4124308
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Digital Media Technology
ADUNIABINTIAN

Computer Graphics
weluladdeusyay

Multimedia Technology
nsmardLazn1sna1ndiannseiing
Electronic Commerce and Marketing
NMIINUNUNSNEINTIUDIANT
Enterprise Resources Planning
ANSUTTUIBHANIN

Image Processing

Uyaysehivg

Artificial Intelligence
nsulusunsuAsuimosalylml
Modern Programming
WNULAYNITIIADY

Game and Simulation

nudfedy

Gamification

NNT9NLUULAT NAILILNLADUNILADS
Computer Game Design and Development
miﬁlmﬁuﬁqiﬁmawfﬁmﬁm
Innovation and Startup
nsimweUnaTuuugUnsailiany
Application Development on Mobile Devices
MRk UNAIATULLARIA

Application Development on Cloud
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4124704 N390UUITTLUUABLNIABTUALLATEUY 3(2-2-5)
Computer and Network System
Maintenance

4124705 WM snsiaduLazmulasnny 3(2-2-5)
YDIADUNUNDS

Cryptography and Computer Security

4124707 wialulagiiu 3(2-2-5)
Web Technology
4124708 weluladlSansuaznisaeaisnsiteuse 3(2-2-5)

FaUudumasLLn

Wireless Technologies and Internet of Things
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4124805 ASLASEUUTLAUNITAINIAAUIUNIINSINITABURNADS 1(0-2-1)

Preparation for Field Experience Training in

Computer Science

(4.2) vHan3eu Lasnseusiedvsalul 6 NUINH
4124802 ASHNUSLAUNISAINIPAUILNIINGINITABUNADS  6(0-36-0)

Field Experience in Computer Science
4124806 ANNIANYINIINYINITADUNUADS 6(0-36-0)

Cooperative Education in Computer Science
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Thai for Communication
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English for Professional Purposes

Au3 Anudnlanaziivinvelunisldarvseanguluniswanazaunuiis

<

a a Aa a k4 1 1 ! a v Y P
LVIWUQTULﬁ@\Wl?,Jﬂ’J’mLGUFJ’JSU’]QJ, lanouagenaanaal LJusssusa ﬂ?ii@@@UﬂUEJJWUWVILUu

o

Wvasnwlalaglddesndaau dauasidealuiidenvainvaty audilagaussasd

[
o va o

vosUsziunianududeungusssuuazuinsssy AnUjuivinuenaiwdinguiiuianssudng

A1YIDINAY

0001105 qUNIBAENS 3(3-0-6)
Aesthetics

A1x3 A lalupnuduiussenityediunuawazaueny vl

9 Y

€

AnAAEMIANRAANNY NMsuansoonyIeuaivesywl MsiuiiazSusiRsatunme
auaaludueng 4 MiAtestuTiauyud msdufeanamudons vhues uanitlenves
mAsusazU TN NSlaUATIAURIUTENRUTIMIE NMsTAnIsIans NTIATIEAnaNNIg
gunseAansiunuirudad ndnnismeaiausie nannisdnesdlseneudal nannisesniuy
thefima sonuuvaIn i densFeus wilukasu davinanunsfaly diauonas 13

a '3 a
INNERANUAAUY

0001106 mwﬂuwmﬁm‘lm 3(3-0-6)
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0001107 vinwzlurndssudl 21 1aTInuazendn 3(2-2-5)
21st Century Skills for Living and Occupations
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Health Promotion and Care
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The King’s Wisdom for Local Development
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Thinking and Decision-Making
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Philosophy and Religion for Life
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Tourism Innovation and Aesthetics
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History and Development of the Modern World
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Laws in Daily Life
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Designing Your Life with Science
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Modern Entrepreneurs
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Smart Life in the Digital Age
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Innovation for New Generation
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Feng Shui in Daily Life
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Fashion Personality Development
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Digital Citizenship
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Creative Thinking
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Introduction to Calculus
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Mathematics for Computer
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Introduction to Probability and Statistics
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Discrete for Computer Science
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Fundamental of Computer Science
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Ethics and Laws for Practitioner of Computer
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Algorithm and Program Design
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Principles of Programming
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Object-Oriented Programming
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Introduction to Digital Concept
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Data Structures
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Database Management System
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Computer Operating Systems
FTuinisvesssuulfianisasufiumes an1dnenssunazlaseasig

syUUUFTANT NM3danisuagnisiivueddunszuIunIs nsAnsedeansfensyuiung

v o

MYINIE N1FINNITHUIAINUINNAN WAL NUILAINTITD NISIANITAINNUFINNY NITIANTS

(3 1Y o

514‘1/!(5]@’19]‘1/\!(5] N3IRasTINSNeInInely szuuABURIABS N1SAARIE szwuﬁwﬁayﬂa AU

AUAIVBITLUUADUNIADS

4123501 N15IATIENUAZDINUUUTZUULTIING 3(2-2-5)

Object-Oriented Analysis and Design
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Data Communication and Computer Network
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Computer Architectures
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Seminar in Computer and Information Technology
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Independent Study of Computer Science
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Basic Business English
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English for Information
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Python Programming
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Software Engineering
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Management Information System
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Software Testing and Quality Evaluation
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4123108 walulaguazuinnssuadvadmiuynsy 3(2-2-5)
Technology and Digital Innovation for Communities
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Data Warehouse and Data Mining
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Big Data
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Web Application Development
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4123308 N5 UEUIUSHNSUUUITSUULASDUNY 3(2-2-5)
Network Programming
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Application Development for Social Media
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User Interface Design
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41236301  TWsunsudnsagudmsunuludrineu 3(2-2-5)
Computer Program for Office
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Digital Media Technology
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Computer Graphics
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Multimedia Technology
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WAV YauazA1esuUIYIIEIU iein (Ussee-Ufua-Anudlenuies)
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Electronic Commerce and Marketing
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Enterprise Resources Planning
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Image Processing
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Modern Programming
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Game and Simulation
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Gamification
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Computer Game Design and Development
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Innovation and Startup
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Application Development on Cloud
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Computer and Network System Maintenance
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Cryptography and Computer Security
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Web Technology
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Preparation for Field Experience Training in
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Field Experience in Computer Science
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ABSTRACT
The purpows of thie esearch werns (1) to develop
information systerms for managing eldery spatial
information. (2} to create a prototype for the
development of Information systems, manage the
spatial information on the intemnet for various agencies
by using information systems to help manage data.
Which has been Implemented 1o create 3 database,
data collection, data analysis and use geographic
infarmation system to help display the location of the

* Gumerrredin (Comepanchg Al

eiderly in a form that (s easy to understand, Resulting
in efficiency and effectiveness in data management.

8y developing information systems, there are
important development toels such as PHP In web
soplication development, database connection using
MySQL, which can be used via the intemet through the
web application and using JavaScript to connect the
Goagle Map AF| to display the location information of
the elderly.

Keywords: Informaticn Systems, Eldedy, GS

1. umin
Peqiualsrvmlngliusgdmuvesigsey (oo
arufriwsanmluladmantiumdivals Saziaydy
TanaBumentemnamulnlsemmfagdy usraansoan
Fusnrado®inlunsdeing q Wurnfuriilfseeans
nwluszymitoitBurnantu wesiidarsemns
frsnrgluszmaliinandiugestu Teqiumiosaosin
A1a 1 wenndgeazienuiilauiedeadunsinam
ANATH ARUAYY AUAFYI0TYBE NN INNNIE NTIVINTS
Innmdmaggseyiaduiiiflmnuddguanduiions
surannluilzgiv tssnsudvilegiusevugiatsaum
Wi G5 dnanfernedumeiidiaihuiloufueiumsway
tudruvssmainausfeyeludnwueve sl unedlms
Adnntssandldidaeloniludwin q elavainwaty
WominnmlEnudsurssorfunaieusugUntidons
Turnguuy

gameiseulatsegorlfivaluladzsvussauineg
gimand sndhasfedlelumsinsiusrosnuuy e
stuvarmann WnsAnwuaenumurddsfidvatoiy
Poduwing 4 Fdwasionrsvinsdanisfevadgeoylaoil



(11PB.2) TN 99

2441

The 8" Asla Undergraduate Conference on Computing (AUC®) 2020

nsahagrudayaifiedadufoyslddufudfiusuilused
nTRER TR e d i symn S s
wansnmfannud SeoeldiluiEidutiovaluninmound
dmiumbsauseysevmud Ul E i udetoyn
faaogluiuil el iusoyadesdufausatnn
Swanen dndulauacatvayunfnising q lupraudins
Famsluimuing  Adwdestudgiegioiy

2, Tnqusea
1. Wovmnnssuugnaisyaiam e ingnaing
2. WodmurszuumsaurmAwsdrnsdeyedgnogds
it Swingnsin

3, Fnmsfimin
mMaiRIsEvUATIIUIAInsTan T Tayndgaengld
Fuinlvainadhduduney dubusinmrgns
Wit Web Application wapRsuniseanuuy uasfiesed
spuvansaumauiwsdansisyadaroiudafiuil
qunszsiamaimisen

s S e bl BT

O

Yy .

R

N\ = 7\

prem Dhened 4

AR T AT R s

4. wamsAne
ssumsmummhostansfgeerg St Tolngnsdad
annsoaduosanstn s add

e o T N NN T
A 3 pe CTRTRTSTE
it —— e & A & 7w
s ——— e
——— o ———— & | & | & F1®

e - - - SRR W]
oy P—— o & % 4
L g 3 - ey N B S PA0|
AT Te S8 s s
A 'o-'"'-"":-’
—— IR EEST20
I8t e —‘_l.l]

——— (A NK.B7SU
Tl 3 LR BE %y
——d )

5. ajdkauazafiuiuHa
AMEARUITEUUATTAUMALINITT AN S0y A
faraSuiufl Sntagesand Mnqussasdluntsinw
sarsrusandoyadfioiinandlslunsadamd ot
sz ol ddunmsiowwass s Soyafiduadols
wail Soynngudaod1s indesloflFluniside nmfv

TIUTBAEYD NTTRATRREYR NN
FIUN1IITURTIAIIHARINTTV DI LY
{Functional Requirement Test) sglusedud (X = 4.36)
Inevssdluonaruanniniumsdamsgutoyadmiy
dmifudpuausanvilfanasi mmannsowunsdams



(1AB.2) %1 100

2442

The 8™ Asla Undergraduate Conference on Computing (AUC’) 2020

fovanssmilinuizvy anueansolunisduddoya
Arsaanlundadivdeyonisliam ssmwsnly
nrsimunivEnsdliog uweeamumaemolunisiieu
seuy glemunaedmdnsiinussuuldanadle

druntsafiumirfuesTisunss (Functional
Test) afluizdui (X = 4.38) Tanssdlusinmmaiane
Tunisamsgiudoys Fmiulniuoys arsaaninly
nragantators arumsnlunisingifoyo
mssnssun i musivE NIt IY AT
Tumswaeasisnisieyonia q lussuy uazmma@ananly
nTswnuteyes 4 ey

mum sUssdiununistieueeslusunsy
{Usability Test) nglussdul (X = 4.44) Tamdszdlugin
mnszrntunsldin Arugeismesieys madaiay
vostbunfiuanansonn arusmnzmlunisliida e
Filmds unzeshlsenourie 4 Sowarimstény fods
arsadnlousenialeon Avmimnsmlun it Twing
7 veavenH fwwdsluniiniendeyada s v
My nfinadayeiaususiayning une
T8rena 4 Smagndesmnysal

AMumsvssdluduauysaaty (Security
Test) ogluszdvdt (X = 4.50) Tavszdlugrnnasdmusde
flfunziesuveaggunizuy nadmundogliuns
e mvealinuiruw mmdaoedtunsdnteioye
wosltviussuy wnzeminondovoriommidusuy

mned 1 Renagkasisedunmladusroann e

vamRURTY
ety
iy sl m "
- 4] =0 nounw
1 R T ey R N
M 1
18 (Fuec il Frecatmmont Tost) - yos '
2 Crarre sl s e
& i
Uurceral (o) e e
I Rt RUTUA T TN
(e ey ]
Tuswinx Wsobdlry Test)
© S s e sediy
Ceaaity lest) A5 0% i
i, 463 049 i

6, wnarsdinada
[t] num9se ASwseaTy. (2349), ATUMINUBDIITUY
assumaniiaaad. fusuein
httpe/Avillage. haii or thAtl/index. php?option=com_
content&task=viewlid=2038temid=39
(2] w3und iz, (2558). malsegnilbvalulaing
ansrum s e diitsso nahuda
mutusemmn Won@ i WMowsuwiznazgy
wiorwiveodids Auiein
file///C:/Users/Big sukdina/Desktop/ 13348 pof
(3] Ahrvadimal Tasitea, (2556). MsUseEnAlSTEuY
ansmunaninnans (GIs) lnsfnvimsnieawns
seunavaalsaitidenson. SuRwan
hitto-/Albrary 1 nida.acth/ternpa perb/sd/2556/199
99 pulf
4] wvave T, (2559). ssvusmmamndmandnm
TS mavudsoTine TummAu AT URITITIA
Fufain https/Avww. Leithaljo org/index php/
Itech/article/downioad/58549/48285
5] #523gqen male (2553). msvsegndlfarvuasanuinn
plmandifen s Ymsseuwives fuduen
20228117248/ jcumalfwpcontent/uploads/2012/0
£/0B-53.pdf
[6] dmindsutiauarianaTimanagianens, (2556)
axvruirruwaginons (@S). Fuduann
http/ A gi mict.goth/art GIShtm



1. %9 ugeayw WEna  L3eAsIuNg

v a

Uszifuasnasuansddsuiavaunangns (AU 2)

2. ALAUINIGIYINIG ©19758

3. UseannsAnen

AMIR/EI1VIIVT - BN anufnen

q 9

WY, ANINSABUAABS)  UMINLaeTalnl

a 3

.. Grenmseeuiiumes)  andusvdganshing

4. 5793 1NSUNAYDU

IREIYT
4123507
4123639
4124202
4124304
4124308
4124309
4123642
4123602
4121307
4124303
4123308

d’ =
ol Li
nseanuuudusaUszauiugly
ABNAMDINTIAN
AFUTLUIANANIN
LNUBAZNITI1AD
LU LATU
A5PBNLUULALHAIUNNUADUANIADS
walulagdausyay
ANSHRIUNFBRAINA
al
A5 euluswnsunebnneou
a a I3 LY 1
s gulusensuARNNILmasSaL el

ASBUIUTUATUUUSEUUASBUY

(1AB.2) #i1 101

(ad

=p.

o <
dnsan1sAne
2551
2542

wienn
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)



(1AB.2) %1 102

5. NAUNIIVINTG

BUYT LTOIATIMUNG (2563). “NISLASUANEAINTEUUAITAUNANITY NN YATNTTY
mgmaluladusnuen” n15UsEyNIvINTIEAUYIRgNITHRINIYNTUaaIaluglinia
iiBuUdfn afedl 1 (NSCAP2020) “10 T adiCET Aunistmuindsnudieriosiu”.
Fuil 20 - 21 nuAus WA 2563 u Inedeiamassgiaasmaluladyusuuinede.
Wi 177 - 183.



(1AB.2) %1 103

INUTINATEILNANIUNIEIVING (LanuaTasane ¥ Tassunauiiuuun)

mm%mmgmmmzuu CHECO

NuaseETIA RS UNSWewns luseAuAuTIilesyrInsUssna

NUASSETIAT AT UNSIREUNS lUSEAUTR

NUASETIAT AT UN SIS SEAUUUNTNR

Nuaheassafildsunswewmstuszdiugiinnaeidou

uassassanlasunseunstlussAuaatu

NuassEssriinTweknsganosarudnvagladhvasivseiudedidnmsedng online

Mg miserladelnsun1sUsEEIUNIUNATNNTYR SURLALNISIBINSUAD

fnsiseviladentunsRasanmundnnaeinisUsefiumurde Sunisua dldianvesunisuseifudumianaiunng

unANITE vise unAunIInNsTidRuilunsasivnisiivsnglugudeyandui 2

oo a

v unaiderseunanuivinmsatuanysoififfiusilunenududesnnnsussgdnnissedund

unAITevseunAminsatuanysalidfunilusnenuduideninnisussginnissediuununei viely

MsaFnmssedunanfieglugudeya audsenie nne. viesuleuauenssunisnsaaufinyindie ndninaue

ASNITANTAITNIIVIEMTUNISINEUNINAIIUNIIYINT W.A.2556

unAATevseunamadnnsatuanysalidfsnilunenuduidesnnmsusegidnnissedununed viely
NIaFnmssydunanfieglugudeya audsenie nane. viesuileuanenssunInsenudny1inde naninae

A15NAITUIITANTIVINTENS UNTISHELNTHARAITUNIITINTT W.A.2556

unAITeveunAIdnINMsIRfiuilunsannsseduinuneanieglugiudeys amusena e, vieswideuamenssung
M39ANANY1IWIE YENNMEINITAITNUITANINIFIIINTAINSUNISHBUNTHATIUNIIING W.A.2556 usdandudiaueanianit
ayiAuazdnviduusznelinsulunsily wasuddlin nwe./nne. nsunelu 30 Julfuuaiufieenusznie@slieglu Bealls list)

A aa a a D oA
wefnuilunsasinnisivsnnglugiudeya Ta ngud 1

Jszaunsalannaauusenaunns

navuAuNUILEAY ARunulniuaglasunisaamateu

nasuAldsun1sandnstng

Ay o

nanIfenldsunisaneudnsdng

NaATERvIgUYS 0R9ANSSEAUTRI IR TuNS

naAvNsSulddauiilasuinasinisusyidiunisuasundamainnisudn

v v o Y g 1 v v v )%
VINLINVBIUIBIIVBYAAINATIVINAULNADY ATUAIU

(astio) {

(NgauY 1309ATIRIING)

f Yy a

E]’]‘i]’]iEJNSUNWU@UMéIﬂEjmi

Y

asyasaundagndoaduluauinasia

(Hrwmansiansdaudn vula)

ANUAAMEINNFEnSHazinAlulal




(1AB.2) ¥ 104

msﬂiz*’qu%mmsszéfvm?\gjmiﬁmmqwuaam

a = a Y o
dLuQSJﬂ']ﬂB@L?jHLLUGUWﬂ AN o

The 1* National Conference on Smart Community Development

in the Asia Pacific (hSCAP2020)

v . &
20 - 21 NUATWUS 2563
msdemuiasesiauaswaluladiyusuuvineldy

aivendeseindedin guduita

v 5 e w = d »v o row d o
mals nuasussu 10 U adiCET Aumsimumsssmaiienesiiu sswiieiun 20 - 21 f}u.n'mué 256




(1A®.2) i1 105

Chairman: RSN M

Co-chairman 1: HA.AT.ANGNY 151N
Co-chairman 2: w096 Wiandu
ddu lam e Founanu fiFou
1 0900 - 0915w SO0 Sefnanzanlunriduaiuguamigey Yien sy uselivgt wiu

i
2 09.15-0920 4. SONT wummmnTIRANIEeRBAnITaUifugYA Y @udnd yune
Aurtfunmefueiwosdgonludunsd ey
Sawimivig

-

0930 - 0945 u. SO08 sruvsnteyssnmuwnd sudalud@ne olen SosEluune, sym

W

wintwnndudgyinlfateteadvayy Geediiauns uasdndan
nsnyRIwUUGsRln NBAWIY

4 0945- 1000 w. 50112 miﬂmu‘ﬁwumsaummﬁon'1'iﬁ'nminmuu Seanwenl 41T, suws uh
wUUNTEANY nEnLitN Tl Sune S, dndie ywul uagenion
doal dmdndnin 83t

5 1000 - 10.15 w. SO0 naWeursEvugutoyanisiinlsaiedmiy lasu Bueleuns wengual
Smingeaand fe s

6 10.15-1030 u. SO nsuseRwgindacdedn 3 Dauvudnn Tunisdmit Unsal dassne wedsdnd qu
uwuTI A BaRUDALSEAUS IR VuR U UgR M3
Winy duswiyg Soringasing

7 1030-1045u SO09 N1TATUANIATMILULATTAUNANIINT BYT (ZDIATIARLNG
wwmsnssunaownluladsenuen

1045 - 11.00 u. fulsmuemTing

8 11.00-1L15u SOU3 seuumsaummRemsisatsunuwy nsdldnen s fuwds, grdhel Toy
FURUVYRTIANET Ununupmssamiule Al A, Winw Juniuaune way
et o.diae 9.8 Uosin

9 1115-1130 u. SOI14 mseenkUULUMGYURBIRIReTTuRDMIRAIAAY AT WutHe, inid Rerse,

(MMCAN) T sansquednyidUaolsmedaseor ywadu neuwes, nsfng wfu

gevsuuuUsEduUszeny iRenuam@inlussey ol uarlussy suRania3

APVERLMENYBIMIAYTHNG WREATEUIEAa

dnrfugidyae : nsdingdUasludonis

BEA1




(1AB.2) BN 106

]@ nimissnivm g minummisasslupimaadne§in sl 1 (nscaP2020)
10 0 oS CET vmslannmdsnwieNe i

MuEudnsAWILUUETEIUMANSINERINITuMemalulatiuunuon
Enhancing agricultural information system capacity
with chatbot technology

aym dedRTIaung'
FvFerinemsneuiamed acimuiaEriussomlulag
wninndeseinonsind 53000
Inaffiml 0-5541-1096 E-mall anucha@uru.ac.th

unAnss

Al qUmd R na AU aAam A Rdren e uladusmon
vipurusauru s faiusreningiitussuuriusundeduluiun s segng Taossnwuuhigld
annsoamnfutyyniseivg wienldreuinoudaumndalul® Inessuuiimaneeumdoyasar
arsaumisDudenTsinwAInTIN ey Soysuiumnisiimainens deyeanuadonuamul ms
NENNTRBNTNETMIA waLaiRFum AN iy

HEMTIMARBYTRUURINMIAMSaNNGaA g U TE R AU e quavinyains Insuans
neaouiilu 2 ngu LR ngu A flérussvusindusundeduvugunisllmdmiflofe ussngs 8 flEm
sevusnilvssnuauTiromahlatjusuiawnn nswimidaediudy & A ldud 1) dwenuatuve
vaslusknan 2) ATuriaugnAswasnininn 3) Annmuvaandvuaseuy way 4) AURTIASRINUAYIURS
g

senmussdumuihdlifanindudinraimeldluiiui 1 2w 3 Triucivaglunduinnian wily
Fafl & arsasmnuseiwrenisi¥u wuimaenduinarsuseduunnaieiuio ngu A Smruritwelaay
Tusediann Awgdn 4.40 dwundu 8 Irowitmelssrvueglusdunniian Saweiy 485 Sawmoaqléa
nainfunwiamusnduduufdmudsewindidfusuy ssanniaseliflinudeyannisinumsié
pEeAEAn 330087 wardety

ArgAty: seruaIsaumAnTRAY T wusudaumn uifuiussennagsdiueaniwed YggUseang
Abstract
The abjective of this research is to enhance agricultural information system capacity with
chatbot technoicgy. Chatbot technology is the interaction between user and information systems

through application prestams, deslgned for users to chat with artifidal intelligence or interacting with

an automated chat robot. The devaloped system will collect data and information necessary for
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sriculture such as information far agriculture, area environment information, weather forecast and
knowdedge In agricultire, stc.

System test was from a specific sample selection by experts and famers. The test was divided
into 2 groups which was goup A - System users via web application on mebile phone devices and goup
B users of the system through a chat program using chatbot technology. The assessment was divided into
4 which were: 1) Program capability 2} Accuracy and operation 3} System security and @) Converience
and ease of use.

The results showed that the users of both groups were satisfied in the aspects of 1, 2 and 3
with the highest mean. in the ath aspact, convenience ared ease of use. It was found that both groups
had different evaluation results. Group A was in 3 high level of satisfaction with an average of 4.40,
white Group B was at the highest level of satisfaction with an aversge of 4.85. Therefore, it can be
concluded that the chatbots can be used to interact with users with the system and Helping users to
know agricultural information conveniently, quickly and easier.

Keywords: agricultural informatian system chatbet Human Computer Interaction Artificial Intellisence
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Abstract

The purpese of the research is t¢ develop a database for collecting plant gisease incidences
data In Uttaradit and make practical use of the developed database system in Uttaracit area, The
research and the development also aim toincrease the capacdity of locak agricultunsts and government
officers through innovation technology and knowledge under the concept of Sustainability in Food and
Agriculture in Uttaradit. A Web Application has been developed so that agriculturists are able to access
to plant diseases information and find the dealing methads by themselves, Furthermore, agriculturists
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can use the system to repart locations of plant disease Incidences by using their Smart Phones 1o send
plant disease pictures with place coordinates. The Informed data will be stored Inco the plant dsease’s
database of Uttaradlt and used by Uttaradit Provindal Agricuiturat Extension Office, Plant Protection
Work Group for operational planning as well as notified other agricultunists. The result of the practical

use of the developed web application with database has shown that the system in overall has reached
a highest level of satisfaction with the Average 4.51 and Standard Deviation 0.75. This Indicates that the

majorty holds the same apéinion,

Keywords: Database system Locations of plant disease Information of plant disease
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e Long-term forecasting system
using wavelet — nonlinear
autoregressive neural network
948 conjunction model

Recedved) 7 November 214 Ratree Kummong
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Uttaradit, Thailand, and
Siriporn Supratid

College of Digital Innovation and nformation Technology, Rangsit Universily,
Pathum-thani, Thatland

Abstract

Purpose - An accurate kng-term multi-step forecast provades crucl basie mformaton for plannmg
and reimforemg managerial decision-support. However, nonstationanty and nonlmearity, neemally
consasted of several types of managerial data can seriously ruin the forecasting computation. This paper
aims to propoge an effective long-term mult-step forecasting conjunction model, namely, wivelet—
nunlinear autoregressive neural network (WNAR) conjunction model. The WNAR cambines discrete
waveler transform (DWT) and nonlinear autoregressive neurdl network (NAR) to cope with suwh
norstationanity and nonlinearity within the managenal dam; a8 o consequence, provides insight
information thar enhances accuracy and reliabnlity of long term multi-step perspective, leading o effective
management decigion-makmg,

Design/methodology/approach — Bised on WNAR comgunction model, wivelet decompostion is
executed for efficiently extracting dden symificant, temporal features contamed in each of six benchmark
nomestatonary dativ sets from different managerial domams Then, each extracted featore gt at 4 particular
resolution leved 1= fed mto NAR for the further forecast. Finully, NAR forecastmg results are reconstructed,
Forecasting performance measures throughowt 1 to 30-ime lags rely on mean absolute percentage ertor
(MAPE)L oot mean square ermor (RMSE), Nash-Sutchffe efficiency index or the coeffieient of efficwency (£)
and Diebold-Manano (DM) test. An effect of data charactersstic I terms o autocorrelation on forecastmg
performances of each data set are observed,

Findings - Longterm muki<tep fireceting reults show the best accursey and  highreliability
performance of the proposed WNAR comjunchon model over some other efbicwnt forecisting maodels
including 4 single NAR model. Thig ig comfirmedd by DM test, sspecially for the short furecsting hosiaon, In
additon, rather ey, effective long-term multstep forecesting performances are vielded with glight effect
from time lag changes especaally for the dam ser2 having particular high autocorrelation, refanive agamst 95
per cent degree of confidence normal distribution bovmds

Research limitations/implications — The WNAR, whach combmes DWT with NAR can be accounied
is o bndge for the gap between machine lesmning, engimeerimy sigmad processmg and management deasion-
support systems. Thus, WNAR is referred to as a forecasting tool that provides msaght long-term information
foe managenal practees. However, m practice, suttable exogenous mput forecast factors are required on the
manugerml domun-by-domam basis to. comectly foresee and efiectively prepare necessary reasonable

management activities.
Irarvealof Micbelbrg in B v ) )
:b‘"m_""““m Originality/value — Few works have been implemented to handle the nonstationarity, consisted of
on DINTY numlmenr managenal data to st high-accurate long-term multistep forecast. Ganbinmg DWT and NAR

f-.m""“"“""" capabilinies would comprehbensively and specifically deal with the nonstationarity and nonlinearity
T8 1001 VB ELTe81T difficulties at voce. n addinion, it & found that the proposed WNAR yields cather steady, effective king-term
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mult-step foracstmg performance throughout specific long time Ligs regardimg the data, having certainly
hagh autocarrelation levels across such long time kags.

Keywords Information svstems, Time series, Arificial intelligence, Modelling, Decigion analvsis,
Neural networks, Discrete wavelet transform, Nonlinear autoregressive nearal network,

Long-term mults-step forecast, Autecorrelation, Conjunction model, Nonstationarity

Paper type Research paper

1. Introduction

The long-term multi-step forecast 18 demanding in several fields of management such as
network information flow (Papathanasopoulou ef al, 2016), hydrological (Chen ef al, 2013),
electricity price forecasts (Wang ¢l al, 2017) and stock market returns forecasts (Panda and
Nanda, 2018). An accurate long-term multi-siep forecast is crucial as it provides basic
information for planning future operations with effective use of resources, foreseeing the
need for facilities and infrastructure development and reinforcing management decision
systems with efficient long-term resources optimization. Effective long-term multi-step
forecasting models are frequently required to project future managerial mfarmation withou
the availability of measurements in the horizon of mterest, It is indicated by many studies
that recursively adopting short-term forecasts for a long-term multi-step one is not an
adequate strategy because the errors of the longterm multi-step forecast will be
accumulated based on the short-term ones (Parlos ef al, 2000; Song ef al, 2010). Several time
lags problem may cause significant performance degradation when dealing with such long-
term forecasts. As a forecasting horizon of the long-term forecasts becomes larger than the
shorl-term ones, nonlinear and naonstationary characteristic (where mean, vanance and
covariance change over time) hidden in the time series conduce the long-lerm: multi-step
forecasts to become more complicaled and challenging ones.

To deal with the nonstationarity and nonlinearity al once, this paper, thus, investigate on a
long-termy multistep forecasting conjunction model, composed of discrete wavelet transform
(DWT) (Mallat, 1989) and nonlinear autoregressive neuaral network (NAR) (Chen et af, 1990;
Narendra and Parthasarathy, 1990), namely, wavelel-noniinear autoregressive neural network
(WNAR). NAR, one of the proficiently nonlinear forecasting tools exploils recurrent neural
architecture (Elman, 1990). As opposed to other recurrent newral networks (RNN), NAR has
limited feedback architectures that come only from the output neuron instead of from hidden
peurons, Nevertheless, it has been reported that learning can be more effective in NAR than in
other recurrent architectures with hidden states (Ilorme and Giles, 1986). Other than
nonlinearity, nonstationarity usually existed in time series data also possibly severely degrades
forecasting performance. DWT, therefore, s used here for effectively coping with such
nonslationarity problem. DWT provides efficient achievement of hidden, significant feature
extraction far an mdividual level of frequency resolution in the nonstationary time seres
environment, Then, the extracted feature sel at a particular frequency resolution Jevel is fed
into NAR for further forecast under nonlinear environment. At last, the forecasted outputs from
all the resolution levels are reconstructed. Six-time senes from the benchmark time series data
library (TSDL) repository (Hyndman, 1993), regarding different fields of informatic domains
such as workforces, petroleum sales, gasoline demand, internet traffic, eritical radio frequencies
and motor vehicles engines and parts are experimented in this paper, Performance evaluations
rely on MAPE, rool mean square error (RMSE) and Nash-Sutchiffe efficiency index (Nash and
Sutcliffe, 1970) or [ as well DM statistical test is also usext here for assessing the significant
difference of forecasting performance between the best forecasting models against the otbers.
In addition, an effect of time series characteristic in terms of autocarrelation between he time
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seres and itzelf, lagged of 1 10 30 steps on forecasting performances of such time series 15
observed. The remaining parts of the paper are organized as follows, In Section 2, refated
literary works in relation to coping with nonlinear and nonstationary difficuities are stated. The
related methodologies: NAR and DWT and the proposed, WNAR are mentioned in Section 3.
Section 4 delineates expenimental timeseries data. a software tool used, evaluation measures
experiments and compare results among the WNAR and some other forecasting models.
Overall conclusions are staled m Section 5,

2. Related works

To tackle such long-term multi-step forecasting challenges emerged from nonstatiorarity
and nonlinearity, several improvement ar collaboration of traditional machine-learming
forecasting approaches have been implemented to improve the long-term horizon prediction,
A renforoed real-time recurrent learning algonithm for recurrent neural networks (R-RTRL
NN), propesed in Chen ef al (2013) showed belter long-term multi-step forecasting
performance than comparative neural models, mcluding the original real-time recurrent
learning neural network for a famous benchmark chaotic time serwes and a reservoir flood
mflow management data. A collaboration of auloregressive miegrated moving average
(ARIMA) (William, 2006) and backpropagation nearal network (BPNN) (Rumelhart ef af,
1986; Beriha ef al, 2012), proposed in Filho ef al. (2014) indicated outperformance over the
traditional ARIMA, generalized autoregressive conditional heteroscedastic (GARCH)
(Bollerslev, 1986; Gupta and Kashyap, 2016) exponential smooth (Brown, 1956) and BPNN
for long-term multi-step energy price forecasts. In Li ef al (2013), a Gaussian mixed model
(Cha and Kassam, 1995), embedded in BPNN yielded the best performance in longterm
multi-step traffic forecasts, compared 1o a single GMM and BEPNN. A multiple-step-ahead
time series prediction approach, proposed by Bao ef af (2014) used multiple-output support
vector regression (M-SVR) with multiple-input multiple-output prediction strategy, With
accredited computational load, such M-SVR achieved the best accurate forecasts compared
to traditional SVR a naive models. Recently, Papacharalampous and Tyralss (2018) pomted
oulperformance of ensemble-learning-based lorecasting maodel, random forest (RF) over
multiple linear regression and naive models on forecasting daily river streamflow up 1o
seven days abead, Nevertheless, o find suitable main parameters of SVR and RF for each
individual application is nontrivial,

However, it was indicated in El-Shafie ef al. (2012) the advantage of nonlinear forecasting
accuracy based on dynamic over a static neural network such as BPNN during both traming
and testing stages. This supported a consistent level of accuracy regarding seen and unseen
data. In dynamic neural networks, the output enters into the network input with a delay; in
contrast, the output in the static networks is not used as input. One of powerful dynamic
nonlinear forecasting systems, a NAR (Chen ¢f af, 1990; Narendra and Parthasarathy, 1990)
has been extensively used in vanous nonlinear, complex information systems with an aid of
same related exogenous input (NARX) (Tijani ef al, 2014; Kummong and Supratid, 2016),
The work (Chang et al, 2014) also ponted the outperformance of NAR over BPNN a
traditional RNN (Elman, 1990) in a realtime longderm multi-step water level forecast.
Although improved forecasting methods such as dynamic nonlinear neural models and even
hybrid or collaboration of efficient forecasting models are brought into forecasting
implementations, different kinds of nonstationarities should be bored in mind. Such
nonstationarities can emerge from seasonal fluctuations and irregular influences, especially
consisted in long-term forecasting time series data; thus, possibly can severely degrades
forecasting performance. As such data have often been analyzed in the time domain, this
does not provide any information with respect 1o the frequency components, The distinction
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between low, medium and high-frequency fluctuations of the data can be better studied by
transforming those data into the [requency domain. Indeed, traditional Fourier spectral
analysis (Baptiste and Fourier, 1822) has been used to identify the different frequency
companents of the data, e.g. trends, seasonalities and noise; and (o quantify their respective
importarce based on a sine wave. As such Fourier analysis is based on a stationary
assumption, thereby seems to be too restrictive because most of the long-term multi-step
forecasting data are often subject to jumps, volatility and outliers, usually embedded in a
long-term multi-step trend, To overcome this drawback, a short-time Fourier transform
(Gabaor, 1946), also known as Gabor or windowed Founer transform has been developed, To
estimate the frequencies, it uses a time peried or window Jess than the number of data
observations V. The existing problem relates to the right choice of the window and its
constancy over time. The DW'T (Mallat, 1989), taking its roots from Fourier transform can
overcame such limitations of both traditional and short-time Fourier analysis, as DWT can
combine information from both time and frequency domains. The DWT does not require
stationary, but decomposes the original data in the time domain into wavelet components at
different frequencies. Each of these components reflects the evolution of the signal through
time at a particular frequency resolution level, The window scales, from the shortest to the
largest consecutively represent high, medium and low-frequency fluctuations. This denotes
the innovation of the wavelet transform that its window scale can be adjusted automatically
to various levels of frequency by using time compression or dilatation rather than a
variation of frequency in the modulated data. Thus, wavelet analysis is capable of
extracting particular aspects of data such as trends, breakdown points, discontinuities in
higher derivatives and self-similarity, hidden in nonstationary data. Therefore, DW'T has
been used in several domains to decompose original data into wavelel components at
different frequency resolution levels for further machine-learning forecasts, Such
combination between DWT and machinelearning model for forecasting applications
included datly precipitation forecast (Kisi and Cimen, 2012), monthly tourism forecast
(Kummong and Supratid, 2016) using DWT-SVR and DWT-NARX, respectively, and
drought and river flow long-term multi-step forecasts (Belayneh e/ al, 2014; Badrzadeh ¢f al,
2013) based on DWT-BPNN, DWT-SVR, DWT-ANFIS, where ANFIS refers to adaptive
neuro-fuzzy nference system (Jang, 1993), In addition, the work (Jaipuria and Mahapatra,
2019 combined DWT and multi-gene genetic programming (MGGP), namely, DWT-MGGP
for demand forecasts, with regard 10 inventory control under uncertain environment. A
modified version of DWT, maximal overlap discrete wavelel transform (MODWT) (Nason
and Sachs, 1999; Percival and Walden, 2000) was developed 1o be executed raturally for all-
time series data size. This relieves the limitation of DWT that requires the time series data
size 1o be a multiple of a power of two, Wadia ¢f al. (2013) presented the use of MODWT in
analyzng financial time series data. Also, Jothimani ¢! al (2015) proposed a hybrid
approaches MODWT-ANN and MODWT-SVR to predict stock exchange index. However,
neither down-sampling by 2/, where / is a positive integer nor arthonormal-basis property is
needed regarding MODW'T, This may lead to high redundancies, which are problematic for
SONIE USES,

3. Methodologies

3.1 Nonlinear auloregressive newral nelwork

NAR neural network (Chen ef @f, 1990; Narendra and Parthasarathy, 1990) is a dynamic
neural network that contains recurrent feedbacks from an output layer of the network to an
input layer with a delay (Leontaritis and Billings, 1985; Norgaard ef af, 2000). The NAR
model uses the feedforward configuration with a tapped delay line, d, € Z where d, > 1 at
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Abstract

The purpose of the research is to develop a database for collecting plant disease Incidences
data in Uttaradit and make practical use of the developed database system in Uttaradit area. The
research and the development also aim toincrease the capacity of local agriculturists and government
officers through innovation technology and knowledge under the concept of Sustainability in Food and
Agriculture in Uttaradit. A Web Application has been developed so that agriculturists are able to access
to plant diseases information and find the dealing methods by themselves. Furthermore, agriculturists
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can use the system to report locations of plant disease incidences by wsing their Smart Phones to send

plant disease pictures with place coordinates. The informed data will be stored into the plant dsease’s
database of Uttaradit and used by Uttaradit Provindal Agricuitural Extension Office, Plant Protection
Work Group for operational planning as well as notified other agriculturists. The result of the practical
use of the developed web application with database has shown that the system in overall has reached
a highest level of satisfaction with the Average 4.51 and Standard Deviation 0.75. This indicates that the

majority holds the same opinion,

Keyweords: Database system Lacations of plant disease Infarmation of plant disease
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