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yndaya fuovvEDidvionun 16 wovvEtad Bnsdnidenaudnuny
(Feature Selection) aetnaila Filter Approach Inglden Information
Gain gnihandszgndlfilensiiaszimiadefitinaienisnneenyes
thanw wuihiitadefifedesumsnnesnvesindnwiduu 10 Jade
loun nsaadesin YdAnwn anivn ndngns endnansan edw
o Any SeRUNISAN MA wazANLnTR/ANLENITORLAY 9T
thifadeiifetesluaauvudiass Inglimadamilostoya 3 wade
Ao wadladulddndula (Decision Tree) nafiAudwiug (Naive Bayes)
wazngn15auie (Rule Induction) Tun1snaaeulszavsnmvasluag
#1E38N13 5-Fold Cross-Validation Wag 10-Fold Cross-Validation @
TaUsEAVBAMLUUTIRBWIEA1ANYNABY (Accuracy) WagAIALER
naA (Mean Absolute Error: MAE) HaNSNARBUUSEAVEATNNUILUY
Sraesiiliinedasilifinaulaldrgeiigalunsudsdeyanagou 10-Fold
Cross-Validation Wwi'm'mgﬂéfaa (Accuracy) 97.81% uazAIAIN
Hanana (MAE) winiiu 0.026 f3deslafnyesniuy uasiimuiszuy
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TusUuuuiivseundiadu nansuszdfiussuunnnisgusiedsloyaumageuluszuy Aedesiy
YoINsiegniesvesszuuAniliuievas 86.29%

Abstract: The objectives of this research were 1) to analyze characteristics and study factors
related to the dropout of undergraduate students. Pibulsongkram Rajabhat University 2) to
create a model and compare the efficiency of the model and 3) to develop a forecasting
system for student dropout. The data of undergraduate students were obtained from the
Education Services Division, Pibulsongkram Rajabhat University, between the 2015 and 2020
academic years, a total of 20,093 data sets containing 16 attributes. The filter approach feature
selection method based on information gain was presented to analyze the factors affecting
student dropout. It was found that ten factors influence student dropout, namely total GPA,
year attended in university, programs of study, course of study, mother's occupation, father's
occupation, faculty, educational level, region, and aptitude/talent. Then, the relevant factors
were used to create the model using 3 data mining techniques: Decision Tree, Naive Bayes,
and Rule Induction technique. The model's performance was investigated using the 5-Fold
Cross-Validation and 10-Fold Cross-Validation methods. The model's accuracy and mean
absolute error (MAE) were also quantified. The results showed that the decision tree technique
model had the highest value in the 10-Fold Cross-Validation. The accuracy and MAE of the
model were 97.81% and 0.026, respectively. The researcher also designed and developed
the model system using the form of a web application. The results from system evaluation
data found the total mean of the correct prediction of the system. Accounted for 86.29%
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U193 wazilieuiiisulszansninveslung
(Laopilai & Sanrach, 2019) wse n1slEivAdla
msviunilesdeya ionennsalnanisGouves
U3y 155 uanSaiaumnIneaeinyasAmans
Wenwemunuay gudidewasinuinisinm
(Vilailuck, Jaroenpuntaruk, & Wichadakul, 2015)
uazBmsvhinilesdeyailefnuussansniwly
nsBvuvestnAnwIsEAUUSIRT (Asif et al.,
2017) faiufidedetunAnlunsimussuums
WYINTAINIANDRNTBIUNAN B TEAUUT YIRS
WIneaeYAgiyaaiasmeaawmiley
foya levnlurieimde Aamu wagmuuma
nsuAdeninisnnesnvasinfnunlulmay
Yn1sfinen

aa A v
2. ‘VIQ‘U{]‘VILﬂEJ'J"UB\'i

2.1 wilasdaya (Data Mining)

wilesteya ABNTafinAINIANg Y
Foyafifluunamnn odumsUnuuLuIng
Tunsmeuduiusvesdoyaitousy dadl
WNNSNNANAANERT a0A 115331 waen1siseu;
vaA3esdng touiauialdutauny
unletgmnazusznounisinaulalusuian
wiadamileadayauusla 2 Ussiande 1) iadla
m3Seuduuuliiiiaeu (Unsupervised Leaming)
W wiAdansAUMINAUANTLS (Association

Rule) uagn1suwuenguiaya (Clustering) 2) il
nsiseusuUUiigaeu (Supervised Learning) 1y
nsPuunUseiandeya (Classification) wagn1s
Uszanauendeya (Regression) ddlunuideves
Daoruang, Sanrach, & Mingkhwan (2021) Wunis
wadiawilosdayaueuiieudsednsam
voslumalunmsuunuszianteya Feldluns
mnguwuivsswesindnwaaiyimalulad
ansauma AnzmAlulaguagn1sIANITaRaMN T
wvedemalulagnszasundmszuasvile

A v (%

a = = o i
’JVIEHL?JG]‘L]SWUQ? LW@ﬂUW'J']W’]m’JLLUUm%‘LUﬂWi
Aaa

PuunUsziandeyanangn

q

2.2 MsfaLaanAaneME (Feature
Selection)

nsrndenaudnuasduIsnshum
nauRadnuvazdosTiivunEnTian waylsivils
UseAnsnInvednuuinantanateg1siiiedfsy
?5&Lﬂu%umauﬁéﬁzgﬁ’m%mia%ﬁﬂLLUUﬁwaaq
7197 INT1EUeNNALMILANTRTIYA Uazan
nanlumsusznanauddsannsamiatoyadi
LiAeadewmieluduiusiunadns vilvanunse
WinUszaAnsamussuuusiassladndae
(Jetpipattanapong, 2018) msfnLdenAninya
anansawusla 2 38 laun Filter Approach wag
Wrapper Approach 4611514 1
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= = a o A o v
M9 1 ansaSeuiisunaiananvaeiuunld
wmallaRMANEMY ANBUNY
Filter Approach Wumsidenflwesauanimdniidwinliwazisssdduarimtdniisnndanldnu
AANNANAIANEUNUTIZWI19NDT WU walla Information Gain (IG) way
watla Chi-Square
Wrapper Approach WumsAmdeniliaesmenisairclumatunnanenvesiiaesniivualivayin

UsgAnSamnisyinauvealaea wazldonwnuesilwesninlmlawmaiussd@nsawm
Wngeunldanu wu weila Forward Selection wazimatin Backward Elimination

2.3 wmatadulinndula (Decision
Tree)

sulddnduladunisiideyauiaia
wuudaasnsnensal lugduuulassaiesiulyd
aunsaasiawuuInasIn1sTanaianylaain
nauseeadeyafimmunlidievii wagnensal
nauveasensidalsiiethandamnavyldse
JUMUUYRS Tree laseaieusenaume Root Node,
Child way Leaf Node (Daoruang, Sanrach,&
Mingkhwan, 2021) 910911398849 Chareonrat
(2016) iumsinseidededidmasionisiuanin
yostinAnwfifinanisideuunilaeldduls
dndaule 1unisiingnisduundeyaiiléan
TalunisWmunssuungnsaln 1 sRUanIND
UnAnwseld
2.4 wadlau1dniud (Naive Bayes)
wdudiduedesinsGeuiiendevan
nsautazidu (Probability) aumgufives
\é (Bayes’ Theorem) &siidana3iiuiilidudion
Lﬂu%gumauiﬁiumiﬁwLLuﬂ%’aaAa lnen1siieus
szgmﬁl,ﬁmsﬁu dethinadateulunissiwun
Uoyalval (Laopilai & Sanrach, 2019) 31n4Y
34U94 Boonprasom & Sanrach (2018) leiti
wataudnugldlglunisisgvinisvinune

N178199NNANAUYBIUNANYITEAUUTYE 10T
WNINedevinauaIvsll iewIeuiiey

UszAnSnmnisiiuundaya wuIkuuIIaesd
aswngmalaudniudivssaviamannian
fAafenugnAes 93.58%

2.5 ngnﬂiqﬂﬁ'&l (Rule Induction)

ngnsguiLduisnisdmiunisiaen
gangunasisneiedautadeulyniensdl
lassasesuldanunsoadnagauengineg waz
vuzfiunsadeniBnisti maasanglmian
e uisnsdiaianumnefiuansety
\esanBnslinmsguiisazairsynveang iy
dasz dslidndusesetlugulnssadsvesshls!
WI1EAIEI1aN150YNIUNg (Rule Induction)
Llddsdunsunndeyaduusazszivusionany
anansafuNgULUY (Pattern) Aunnsnsiuls
(Kladchuen & Sanrach, 2018) 310911398984
Laopilai & Sanrach (2019) Tun1sas1sluiea
megmallamilesdeya 4 wallnannsviuneg
N138199NNANAUYBIUNANYITEAUUTYE 10T
uningndemalulagsvuenadanu nuinlueg
fiasrasnewmaiind Rule Induction fiuszansam
geanileniduninugneios 94.70%
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5 Jvby
Preprocessing) S8l 2 N13ARRENAMAN YL
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mnm?ﬂu'ﬁﬁl;m (Data Preprocessing)

nsvinANNAzaAdalya (Data Cleaning)

Phase 1

:

nsdARanAuANTUE (Feature Selection)

I

nrafeuuudnans (Modeling)

v

v Y

wallasuliiEndula (Decision Tree)

wailaundvliug (Naive Bayes)

nyn1za1lil (Rule Induction)

h

7' 7'y
Phase 2

v

matszifiulsz@ngnw (Evaluation)

Phase 3

I

NINEUNTZLL (System Development)

Phase 4

!

NAADLIZLL Phase 5

AMNUTENBU 1 LEAAITUABUNITATUNNSTIVY

LaEANTATMUUII88Y (Modeling) 383l 3 N3
Usuifluuszdngam (Evaluation) szed 4 N3
WA52UU (System Development) wazseadi
5 VIAgUTTUU lneilsngazidun asnmusenau 1

svagdl 1 Msinseudaya
1.1 Msw3gudaya (Data Preprocessing)

foyahanllumsneinsainnsmnesn
vaatinfAnw Ae YeyavestnAnwidounds 6 U
1Ag33UTILNINNBIVINITMIAN W IMeNde
1A yaaRsI seninelnisfinen 2558-2563
91U 25,132 yadeya lneldeyain@nwieg
7 5zaU AaUsznAtlaUnsUndin Useygyies 2 U
(Hovileq) Useyauwd 4 U (eulew) Useyaywd 4
U USeyyes 5 U Uyl wagUSeyayien Tu

| vy

mathdeyaluliiidedenlddayaamzindny
Y

JEAUUTYYIRT I1UIWNIEY 20,093 Yntoya

1.2 nsvihenuazeIntaya (Data
Cleaning)

nsuflvanulslauysaivestoya Lile
ﬁ’@ﬂﬂﬁﬁayjaﬁqmmﬂ (Missing Value) wazan
foyasuniu (Noise) vidodayafifiminuni foya
flgvhnssusailumideadsd wuididoya
fifuring Gamshanuazenndeya laeidn
A9 wazwnuianiRaundiliannsothdeya
wWhlUsunsy RapidMiner Studio 9.9 yavaya
fianAinsziniamiadeiifededdunis
Aneanvastindnyiusenaume 15 wenvsdon
wagnaans 1 wevvsdan loun 1) e 2) a1a
NsANY 3) sEAUNISANET 4) Anuailn/
AMLENTOTIAY 5) TR 6) ANUTinIg 7) enTw
T 8) 91Fma3an 9) IidihAnw 10) nguiFeu
11) Atz 12) wengns 13) 81971391 14) Insausag
AANSANW 15) 1NSALRABTIN UWAY16) ATy
UnAnw slanmuseneau 2
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1neas, sy Lnwas, sy 2558
dmno sty 2558
1, §373 e, 53732558

“lisins
“Lidims
“Liins

“liwndasa Und
o and
aaan AUné

Wayaned s gluvis
Wsauqnes 4 duq
Weyanes 4 duq

Widas
waisysal

dngansiindné Waned 4 dnngdar iunowais bifins  unwas, s inwas s 2558
dnsanisiin Uné Vel 4 Awalan i wasls inwes s 2558
thean  dné Waned 4dnnngdat iwarlan  Lifins  @ene s dang, 5732558

theamn  Und i3 4dmnngdar iwarlan  bifins  drene a3 dang, 5772558

B N R T T e

BEEDREBomNa 0 s wNm

dwaan Und seyayed 4 duq Ao Bifims  eenn,5303 A, 535032558

d@nfamsdn lni Weyanes 4ewdads wwalan  Liins sy isgy 2558

ddanisdnna Wieyaes 4 duq wiisysal LM uwes ise inwas, s 2558

dnFansdn g Wsayaas 4 duq Wins Bifims  1nwas,se inwes, se 2558
177 dnamsdn Una Wiganed e wwalan Lins  nwas,dse nwes,se 2558
1872 ddansdnUnd seyayed 4 duq Awalan Liins  wesse iy 2558
197 dsansdnalni Wqganed 4swih  diwadan  Lifims  @rine,ssAs @ s3AT2558
20" o  nd Wiganed 4ewinh dwalan Liins bisy dene 5732558
2111 angansd dnd Woyaed @Ay fdes  bifins  wiinowsowiinous’2558
2" dwann  Und Wieyaed 4 8uq wisysal biims hissy wilnoumiT2558
2371 “hindacia Unéd Weyaed @1 Aralan Lidns  @208,85A A100,557'2558
2471 “Limndaca Und Wseye Buq wisysal biims  A12m,557 A2n0,55R 2558
2571 dEansd Una Waaes  dungda A3es Bifins histy inwessy2558
261 imndasa Und Woyaed i Avatan biims  Wis sty 2558
2771 aaan  nd Wieyaed 4 8un dwalan  bifins  duq Bun "2558

6

Wawa  anugilndn nne SYau anmatia/e Sswia Ay avilwdien  ariiwsnsan Tviundas aaudou
dnsamsdn Una Wingaed 4 8un diwalan  Lifinis  @1ane,ssi A 5372558
“Limndada Und Wayaned @i Ades Bifins  1neas,Jsy inees, sy 2558
dnfamsdn lng Wsauanas 4 duq swalan Liims  inwas,dse inwes 15 2558
dwdansdnalng Wseyaued 4 8uq alais Lifins  wawes s dann 53R32558

NTInemsasauneaLazimaluladuszend, 5(1): 2566
Journal of Applied Informatics and Technology, 5(1): 2023

Aawy wdnges  aanin 158 1/56-1/58 " 2/58  1/56-2/58~ 358  1/56-3/58 1/59
walulaiin inmmans inwasman 217 217 25 233 o 233 247
waTuladiImmmaa inseseac 205 2.05 191 1.98 0 198 217
walulafin inmmans inwasman  2.14 214 223 219 o 219 25
walulafin inmmans inwasaan  2.91 291 235 26 o 26 282
waluTadinmman insasesc  1.82 1.82 2 19 o 1.9 2.2
walulaiin inmmans inwasaan  1.91 191 221 204 o 204 21

walulafin Imaaes inwasian  2.35 235 0 235 o 235 217
walulafin inmmaas inwasman 2.1 21 252 232 o 232 23
waluladin inmmans inwasian  2.47 247 3.05 278 o 278 295
walulafin Inmmaas inwasman 314 314 27 292 o 292 295
walulafin inmmans inwasian  2.41 24 261 251 o 251 255
waTulafin Inmaaes inwasian  1.94 194 242 216 o 216 228
walulafin inmmans inwasman  2.32 232 23 231 o 231 24
walulafin immans inwasian  2.32 232 264 248 o 248 25
walulafin Inmmaas inwasman  2.32 232 258 245 o 245 244
walulaiin ingmans insasaan 25 25 235 242 o 242 264
walulafin Inmeans inwasinan  2.41 24 279 26 o 26 3.14
walulaiin inmmans inwasian  2.47 247 246 246 o 246 25
walulafin Inmnmans insasaman 22 22 263 2371 o o 0

waTulafimmman invesaac 194 194 227 207 0 2,07 1.86
walulafin inmmans inwasian  2.64 264 237 25 o 25 257
waTuladinmman insasaac 214 214 0 [} 0 [} [}

wiatuladimmman inesaac 192 192 2 1.96 0 1.96 1.73
watuladiImmmaa inseseac 214 214 221 217 0 217 1.88
wiaTuladimmman invesaac 2.08 2.08 2 204 0 2,04 1.89
walulafin nmmans insasian  2.64 264 277 269 0 269 297

MWUTENBY 2 uaninaNweilag1svestayainAne

nnyadeyatnaiu anustindnw 1u
nadnslunsmiadeiiistedunisaneanves
tnfinw Useneulume llindnse asundnans
laamgifouseu rea131 Sredunia sei58u
din amzfoudou aeen eenausudau
d15ansfnen wandedin Jeaauzidndne
vnsanugldanunsayinnisneinsainisaneen
vostindnwile 1ileasnetededifoglifisme
FONNITNYINTA! UNEnUEABIIUIUTLIAR
Tumsiuuseinidessou Teyanavenis
Usziliuluusdag v Wy MIBeuasundngns
e fretunia warseSewdia salud
UsgiRdumuasindnw lunsseyanmnweanis
a1een Lisndnde uaznsidedin fidedauden
Munegaugtin@ne 3 @atug loun 1) duse
Msfnw 2) eenmuszidyuias 3) amsilsu
Gou dielwlduadnslunisnennsal dmsums
Bonanuzvenindnwa 3 danug Wudaued
ansathuwhneanugtdagturesindnwle
Faduwmalunmsimunues warluyndoya
fitadedianunsaihluiuneaauzvesiindnm
g 3 amuy

5389 2 N1IANLADNAMANTAZILAY
N158519LUUT1899 (Modeling)

2.1 mMsfAndenAuanune (Feature
Selection)

[~ a 1 o LY}
Wumadalunisyigananuiusnys
AMLEBNTUITLNEINARBNITNEINT NTLUIUAT

L 1%

UlutuneudAydmiunswisudeyalunis
vhwilosdeya duhlininideyaluadsiuuy
wensalldegresinga waziivszdniaan
snnBetiu madaidenandnuuzuseond 23
lawn Filter approach wag Wrapper approach
(Wichian et al., 2020; Pacharawongsakda, 2015)
Turuiseadiiidentd Fawmaia Filter Approach
peA1 Information Gain #39N153AA7 Entropy
Tumstiamadenaudnuasdeya lnensdiun
/1 Entropy dwsuusaziiadeya dedoyalaiian
Entropy gefignazgnanidenaadnuas 1ileth
U faauns?l 1 uansn1siuamen Information
Gain wiae Entropy wesyateyaiivin
AUN57 2 WAASNISAILIAAN Entropy Yeatnili
Toyaluudazdnwaz aunsd 3 1Wumsduin
meA1 Information Gain @15UN15WAITAUNLR
ToyanmanyMy
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E(D) = — Xi 1 pilog,(p:) (1)

E,(D) = — 7;1“;—"' x E(D;) @)

Gain(A) = E(D) — E, (D) (3)

Tng fie Aanuthasduiisanesandae
WANUIANLVBITOYaNTONAIIIINITAUINAT
Information Gain 3en5¥afn Entropy fowdi
iinsuUideyaeenamuiivoya waznann1g
wehilsvavsamiitunsoll driiuszansnm
FiuA Information Gain flagfiAngs (Jaidee &
Wannapee, 2020)

myesvimniadefiieadadunien
9ONVBITNANITLAUUSEYRYINT UMM
fiyaasnsu lnsmsdnidenauanuuey (Feature
Selection) 81 Information Gain N1sAALEDN
Audnwz Operator MtAgadas 1éuA 1) Read
Excel Tddmsiugulnddayalssnn Excel
2) Weight by Information Gain lgd@suauaed
A minveuenv3tag drewmeda Information
Gain wag 3) Selection by Weight lgdmsu
nMsidenuwenn3dadauthnin

f1919 2

2.2 MIaFLUUIaes (Modeling)

unsuunngudeyasonszuiunis
abauuudiaes Fidunuidendall donirdeya
AlFuninsaauuiiassuazideninaiad
wangaw weldlunsiesgiiinmeaaey
AUYNADY WATUIAIAIURANAIAVBILUY
91899 wardsthluiaunduszuunisweinsal
NI3ANBONYBIUNANYT UNIINYIAEIIVAY
fiyaasnsw IngvhnsiSeudioumadiafiten
Tflusuitendeldsagudefuasdosidn
(Nettleton, 2014; Sintawichai, 2015) A9R1514 2

fumeunisairuuuransarlidoya
nnsmiadeiiisiteddunisanssnves
UnAnw Mn153As1enideyanieisnisin
wilestioya (Data Mining) 1TABnswilslunis
Aineideyaifuiunamnn fudeyanisinu
fodndudeyavuinlvgiigndafiusiuuey
Husiuaunn Ssnuiteedsilldiadoailelunis
imilestoyamelusunsy RapidMiner Studio
9.9 lumsafrauuudtaesmsnegnsalmemaia
wilosdaya 3 wiafa deil

~ = Y Y o o i A Ao v
Gﬂﬁ'NLUiEJUW]EJUGUE]@LLagleaﬁ]']ﬂﬂleaqLL@agL'ﬂﬂu@V]uqu’ﬂfU

¥

A _do v a
wasiandun 1y af

Y o o
UBINNA

Decision Tree
Lagn1siuana

- daudaay 91een1s Implement - 1599999 Over Fitting MluAady Fit 1WAy

Data auyinlAinUszanSanaaenisyinauiien

Naive Bayes

- hesenslUlfwsgldnsAnaiag

-gladu Attribute Mudasefuvingu

- Ionadnsianunsadiluussyndldlaa

Rule Induction - a%"lx‘iﬂ{]ﬁl,ﬂuaais

- ldlddsdunisuandeyausiazszdu
- nsasengludandaegnalisndudes

aglusUlassaisvossiuly

- luwadesyndinUsBunuwaziiulsendne
faust 1 datuly

- s auuUinaesfiaistunnnguesssam
If-then-else
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watadulilfndula (Decision Tree)
Wunsswunng Tnedidnvaznmsviaumilou
Tnssadeiuls! Gamsideyamatauvudians
nMsnensal Insieuiteyaiuuiidany uay
Fmsfadonuenvsdirifanuduiusiuaana
unnitgatunndulnunuuaavosiulsl andu
anidenguandAndanuduiusdalFes
NNISAUINU Information Gain (IG) laeiden
Anau TN IG gefign nsadauuudiassing
wadadulifnauls Operator fAeados (Kumiit
et al,, 2022) lawn 1) Decision Tree Mdwmsu
a319lutna Decision Tree 2) Apply Model
Tddmsu predict Teyalvsiuag 3) Performance
Wdmsuuansind Tavesiuea Classification was
19 set A1 parameter smewatiasuldindula
ﬁ'\‘i‘ﬁ Criterion Laan Information_gain, AUEAN
g9gn maximal depth = 10, A1 confidence = 0.1
minimal gain = 0.01, mumiuﬁaaﬁzjﬂ minimal
leaf size =2, PUNPTUFEIVTUNSILUS minimal
size for split = 4 WaEIUIUMIAGNIUAIT
FausieAa number of prepruning alternatives
= 5 Tun1susuamsfimesidudansndy

Aaa

~ 1% v &
wielilikadnsnATian

wiaTlawndiug (Naive Bayes) [uimnaiia
pzdaruduiussznineiauds deldluns
asadeulamnuinvzduvesusazauduius
Tun1suAdaniuuuswunUseinniiaiunse
aanseinadnsle wazdinisvihauilidudoud
Fupeu MsadrauuuiiassiiomadaunEvug
Operator FAeatos eun 1) Naive Bayes 14
dusuasnsluina Naive Bayes 2) Apply Model
Tddm3u predict Toyalvaiuay 3) Performance
TdmSuuanasndinveddana Classification

ngN139UE (Rule Induction) Auo1yn
npinasisneunaiadudeulviiegluguuuuidy
dasy dalidndudesegluguuuuvedasiaing
duldl iomanuduiusvesdoyaituneu
N3asIakuUInaeImeng)n15gUulle Operator
fufeades éun 1) Rule Induction Mdmduain
laLma Rule Induction 2) Apply Model Tgdmsu
predict Teyalsiuay 3) Performance lddmsu
wansiat Tnvadlanea Classification

sz 3 n1sUsTLluUsEENS AN
(Evaluation)

3.1 ASUSEHUUSEENTA N

N15NAADUUITLANTANVDILUUINRDY
P1875n15 5-Fold Cross-Validation wag 10-Fold
Cross-Validation %LuJQGﬁayjaaam{‘Ju 5kay 10
dau (uanwinen ) lnewlsdoyasaniu 2 dw
o 1) suamsmwﬂm (Training Data) ml‘dasw
FIAULUY mmauaiaam 70 mawamammm
2) Yavaeau (Test Data) uwlﬂmuwmmu 3
fifoyateray 30 vosdayarisvun B3 Operator
dlunsuseiiulszananin fie Cross-Validation
Junsuvsdeyadwivasslunawaznageu
lana (Nasritha et al., 2018)

n13¥aUsEansnnvesuusIaesil
laandayagnissusuiaaauaietoyayn
ey JnNAIANNYNAB (Accuracy) Uagen
ANURANAIR (Mean Absolute Error: MAE)
TunsTnUsyansnmuesuuusass el

Accuracy fiB M5IAA1ANYNADS
1AYTINVDITTUUTENINAITTILALAINITVIUY
§rne Accuracy SAannturaneda fnas
vhungtuannsaviunsldgniedindifesiu
A3
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NENNTT
Accuracy fia A1ANYNFDS

TP An ANNNSHIUNENYIIUIE31959T9
AFINUAIDTY

TN fia Aa1nsvinunenyinuieInlalase
FINFINUANDS

FP Ao An1svinunefvinuneinlaasa
FalunsanuAnas

FN A8 ANNISYINUIgANYINUIg31254
Felunsatuanasa

ANAMURANAIA (Mean Absolute Error:
MAE) @e Juradevesauuandsduysal
SEMINATNYINTAILAL ARSI A1 MAE &

ANUBYLANIINLUUIIaRIANNNTaUSEU AN LA
TnalAseiuAase (Lake, 2018)

(5)
INANNT
T fio A1939
F i Awensal

N fia Suudeyaluyadeya

- —» Web Server Web (Manages requests and responds),

Application Servers (Process data and manage DB)

32829 4 NINAUITZUU (System
Development)

TunsWanszuuMInegInsalnsanesn
YBINAN W TEAUUIYNYINT UN1INEI51VAY)
fiyaasasumemaliamiosdaya Wunisih
Toyaiiinszitadofidsmasenisnnesniien
Wanszuu neldedeaiielunswaiun AppServ
dmsun1ssiaeaIoitien1y PHP d1msu
N9WeY Script TUsnsu RapidMiner Studio 9.9
usuassruLuUneInIal agMySQL d1usu
IAN13g1UTeYA (Saemmasu, Sitimanung, &
Kepan, 2018) fidedslaiaunssuuluguuuy
FuweUnaiadudflninsiuuesseuu o
AMnUsenau 3

N139UTBITTUUNITNEINTAINITAN
90NVANUNANBITZAVUTYYINT UNIN8aY
vigiyaasasusgmalinmiieoya tald
Use Case Diagram Juin3osilolunsiinsei
szuuienandiifiudisnsinuvesipuaszuy
wagdldauszuy A mdseneu 4

-
«
-—

AMNUTENBU 3 NINTINVDINTTWAIUITZUY
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#lemszuy

,
L

Wniioya
finsAnen.niAn1sdnen,
sEAuMIAnEuasEu

Ynsdnen.maniafinen, seadunsAnenuasdy

Ul

gmiaya

~"<<indude>>=.

. aviinya
UnsAnen.nian1sdnen, ssdunsinen
UALE

uiilodioya

ANUILNBU 4 LARAINISNINUYDITEUY

ANWULN1ININUVDY Use Case Diagram
wansnsieuvesszu lnsuuseendu 2 dw
Ao 1) duveslfnussuvaansaildaussuy
waznsandeyanuwuunesulunsdniteys
idlensendoyagnieansuiuazanunsavinng
HadauEinAnwls syuvazlanman1sinung
anunmvesindnw ua 2) druresguassuy
ansadnnistoyals Tnnsiiiy au wrly doya
Ymsfnw memsane sefunsanwuazdun
JAUTINITUATEUUAINITONTIVADUTEUUULAY
naaouszuulddsteyaranungniniiveglu
ey

SLELN 5 NAFDUITUU

NMINAFBUTEUUNINYINTAINIIANEBN
VYIUNANYITEAUUTYEYINT UMINENRETIAY)
fiyaaasumemaliamilosdoya vinnsmaaeuy

sTUUINMIdUF8N Fausoonidu 3 anuy
1gun 1) flemadiFanisfinw 2) senauszileu
wag 3) ameilouitey lagiinsuusnisfingm
sanilu 6 Un1sfnw uazyhnsduiegadeya
Tuusiazanuzoanlulay 15 gadeya T
toualuudazaniuzfidniu 90 yadoya Jegam
yateyaiithumaaeuluszuudnag 270 49
Yoya andeyaiamn 20,093 gadeya

4. HaN15IY

HanITIRTzins e fiAades
TunsaneenuestnAnwszaulsygIns fae
WnsAnFenAuanue (Feature Selection)
Iaelinadla Filter Approach M3dndfunnsawdn
ps1eRAmiTnues wenvsdadnevun 15
wenvi3as wuindidadefiiendedunisanean
10 U9

UNFAYANAIAU AT 3
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m93  andwdnvestidefideidos
a1y Houann3dad At
L. \nsmade 0.642
2. Vit @nw 0.561
3. a3 0.145
4. NN 0.086
5. DITNHUITAN 0.086
6. 913N TA 0.068
7. ABLY 0.051
8. FEAUNSANY 0.027
9. M 0.009
10. ANUALA/AIUENNTONLAY 0.004
thviinveswenviadfigndnoen 5 wuldinuunsmensaifldmedaduliiFaguls
wenv3tad Sendmdnuindu 0.000 Tsgndn  Bldangeiiaelunisuisdeyannasy 10-Fold

panantadeMngives iesantadeny bidka
ABNISYIUIYEDUNINYDIUNANEN

NaNSWSBUBUUTEANS AN UL 804
TngnsiUSeudisun1syinaiues 3 wada Lawn
wadesulidndula (Decision Tree) wnaila
w1dnug (Naive Bayes) wazngn1sguile (Rule
Induction) HaN1SNAFBUMEIBNITUUY 5-Fold
Cross-Validation tag 10-Fold Cross-Validation

Cross-Validation T#A1AuLLUE AL AN
anuiiananaafigalunssidoyatindnusesiu
USeyayn3iianun laA1ANgNABY (Accuracy)
97.81% WazAIANUNANAIA (MAE) LA
0.026 ngnsgulielarIAugndes 93.37%
LazAIANMURANAIAWNAY 0.122 wazinaiia
WIBNUGLAAIAUYNADY 92.40% UazAI
AMURAANAIANIAU 0.076 AINEINU AIAITN 4

M99 4 NANSLUSEULNBUUSEENBANBIMUUINGDY 5-Fold Cross-Validation way 10-Fold
Cross-Validation
Classification Algorithm
Boencihn Data Decision Tree Naive Bayes Rule Induction
Set 5-Fold 10-Fold 5-Fold 10-Fold 5-Fold 10-Fold

Accuracy | MAE | Accuracy | MAE | Accuracy | MAE | Accuracy | MAE | Accuracy | MAE | Accuracy | MAE

On5Anen 2558 | 3,724 | 9895 | 0.016 | 98.63 | 0017 | 93.82 |0.064 | 9253 | 0.074| 9170 | 0.134 | 91.65 |0.129
msfinwn 2559 | 3,831 | 9851 | 0.019 | 98.38 |0020| 94.13 |0.057| 9402 |0.057| 90.70 |0.137 | 89.84 | 0.178
On1sAnun 2560 | 3,442 89.22 | 0.124 | 89.10 | 0.122 | 86.25 | 0.142 | 8596 | 0.148 | 88.23 | 0.174 | 86.98 | 0.182
In1sAnun 2561 | 3,031 96.70 | 0.056| 96.86 | 0.051| 96.20 | 0.036 | 96.07 | 0.038 | 92.51 0.131 | 92.84 | 0.128
Onsfinun 2562 | 2,936 | 99.73 | 0.005| 99.76 |0.004 | 97.24 |0.026| 9755 | 0.024| 9595 |0.077 | 95.95 |0.077
OnsAnen 2563 | 3,129 | 99.78 | 0.005| 99.78 |0.004 | 99.78 |0.002| 99.78 |0.002| 99.78 | 0.004 | 99.78 | 0.004
Total 20,093 | 97.79 |0.027 | 97.81 |0.026| 9239 |0.076 | 92.40 |0.076 | 93.09 | 0.124 | 93.37 | 0.122
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KAIINNITHALITEUUAITNEINTA  2) ninsiawkuuresulunisuidteya
n1TANeNURIUNANEYISEAUUSY1AT  (Input) Lﬁaﬁﬁ]ﬁ]é‘]’maaﬁﬂﬁﬂmL‘t’f’lqjszuu
wInesdgiyaasasumemadamiles  lunisviunganunmuesindnewiuay 3) wih
foya Fadu ueundindulszneulushents  wamsviunganunmaesindne (Output)
91U 3 du Ae 1) wihuwanvesduweUndedy  denmUsenau 5-7

awUsEnau 5 vinvanvaaiukeunawadu

nseundonUmsAnu

ngundonUmsAnu
2558
2559

2563 ngouIdan2Bwno
2564

:
i i

muewa

amwdsEnau 6 vthnsiawuunesilunisiiditeya
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Abstract: Nails are one organ which can indicate the status of a
health condition through its own appearance. To create a model
which can be applied as a tool for self-classifying nail abnormalities,
this article presents the study and analysis on seven abnormalities
of nails: 1) Beaws lines on Nails, 2) Black line on Nails, 3) Nails
Clubbing, 4) Muehrcke’s nails, 5) Onycholysis, 6) Terry’s nail, and
7) White spots on Nails. The data is composed of seven hundred
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images compiled from Google images. They are separated into training sets, validation sets,
and test sets and arranged into a 64:16:20 ratio, respectively. The Convolutional Neural
Network (CNN) model method was developed from the Artificial Neural Network (ANN)
model. It points out that CNN achieves 81.43% accuracy, which is more efficient in classifying

nail abnormalities than ANN, which only has 43.57% accuracy.
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2.2 Batch Normalization
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98.60% aidle LiieuUTs IANET waglldf Data
Augmentation aglafAILgnaaLiies 98.06%

2.5 High Boost Filtering

A5l Filter @m15Un15911 Image
Processing 9zAaN8iun15¥I1 Point Operation
\Humsuuriiegluusay Pixel Tnglsianla Pixel
flogsoun uielsunmiuiinnuainmienudn
1nu Hudu win 9l Fitter $u awUiudves
usiay Pixel Tnzaula Pixel ﬁuﬁazvjsam Pixel
fude Teamnsatmunsuiuves Pixel fiaula
aptanAameld 9w Pixel gnimun
lusUwuuveuunIndansa Wy 3x3 %3 5x5
Jusiu

High Boost Filtering (Alirezanejad,
Saffari, Amirgholipour, &Sharifi, 2014) Hunile
Tusnamjves Filter Mtlumsuiummaudnes
sUnm Ipg High Boost Filter HjUwuuynggu
panmdseneu 2

2.6 Image Classification f1¥
Convolutional Neural Network
(CNN)

Image Classification {un1ssuundeya
ﬁaaﬂugmwugﬂmw Lﬁal,wﬂﬂszmmgﬂmwﬁa
Aiunnguusuamiduriafetuvdounnsing
fu Tngduunmunguvienunemyiiauls 35013
Fuunuszianvessunnlaginluinaneds
Falunsafralumadunaimieisnisnia
Machine Leamning anansavileianuy Supervised
Learning Waz Unsupervised Learning lnglu
uneiseiiasiaun Model wuu Supervised
Learning aaawwatla Convolution Neural
Network 3 CNN (cfgl nsvanys uagdaannsel
293581, 2564) T8 Deep Learning wiawils
Tne Neural Network ¥iin# a¢14 Convolution

Filter

S S ey

AMNUsENaU 2 Image Filter

iefsdnuwariiiulsslomidmiunsiluina
wlfany (gunnsel aneuasduns, siins 91909 uaz
033078 g330YY, 2565) Nsvanludnunil
wtellnaansndousléity

[

N7
f28 CNN

gduuNAIREIIUAUgUAIN

1) aligyll fi33yad (2563) ldAnwiAeatv
M3UTuUUsEanEnmMueInI ST wUNNENLSE
nynenmelastgUsramiiguLuuneuligiy
Tnglfimadansifiuamdnividadelsalain-19
\flosa1n CNN ifadrfnAeussanEnmnsg
Sruungamiuogiunaugunmiiindngiu
pounsiinaou e Train MuATedsdnni
wadansifiuamanldsiniu CNN Tagagiing
Wisuisumaiianiadfinanluusiazds e
Wnenugndedifunszuiumsinasuyes CNN
HAveINFITeNUIINTUA W IUsEEnSam
nsfinaeudl 99.67%

2) 3y sefauazAn (2564) LiAnw
Renfumslinsginagmssuunnszgnduvds
finUsnAdeduneuislassmneysramuuy
Aauliatu lnsldnmenaisdnauiunes CT
(Computerized Tomography) U83nseAnauUna
uyd Wutoyavesifiefildsunmsatuayuan
Ismeuauningrdemaluladssuns uassedn
Uszinalne Tnglufunougaievesniside
#finnsadauvusaestunauislassiouuy
pouhgdu Wedwunmsduunnszgndundsves
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uywdfiunAuaziinundanamiikiunsUszang
Ha ﬁmwamsﬁﬂmwudwLLUUﬁwaaqﬁﬁﬁqﬂaflmsa
waldrunsnmdafunuusiassiiannse
FnngliegslifiveRanain Seszansamnis
IdszsnazduunanuRaunfusznaulunie
Anuusiug1Segay 100 AugnAvdfesay 100
wazASenAUSasay 100

3. ASTUAUNITIBNUUULAZNAIUN ULAE

3.1 AMNTANUVDINTISUIUNIT
(Process Overview)

nudsllvnwlusunsy Python 3.8
Tunsguiunsineau sanndseneu 3 wisesn
I 1 % 1
Wu 3 dw lown

dwil 1 Mmaiusuudoyatassien
ToyalvnTouldau

Data Collected

J

Data Preparation

v
Split Data

J

| Valid set H Train set | | Test set |
[ Neural Networks ]
[ Convolutional Neural Networks ]
2.
| Predict ‘%

J

Confusion matrix &

Validation 5

AWUIZNBU 3 ANTINVDINTZUIUNITANTUNU

dui 2 nsuwiadeyauazasslumg
@A UN 3 A15YUNY UsEiiukazin
UsganSanluwna

3.2 N135IUsINTaYALAZIATEY
v %4 ¥ ¥
Fayaliniouldau

3.2.1 %y’ul,l,iﬂ Data Collection 53Uy
amdnwuzanuRaunfveudulagld Image
Search 311 Google Wae 7 dnwals Snvazay
100 a1w AvlugUuuulid jpe wans
fhegrenmdnuwuzauRauniveudaulu
fannusznou 4

E
z

LaULUUSGQaﬂM’]ﬁJLLu’m’JN (Beau's Lines)

TSI

(2) vauduuaude (Black line)

Plejel Je

3) mﬂu (Nail Clubbing)

HESE

LaUNLLaU‘U’JNa‘U’naaUﬂ‘Uﬁ‘UEJ'W (Muehrcke’s nails)

Imﬂﬂﬂ

(5) Yanaidusu (Onycholy5|s)

(6) La‘uL‘Uuam'nmaumLaULLameauawwamaLaU

(Terry’s nail)

L0 Jdde

(7) vduilgpduna (White Spots)

AMWUSZNAU 4 HID819NNENWY
ANURRUNAYDUEY
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| B
i

Normal

Image Filtering
awusenau 5 AegrenmilSeuiieu
M54 Image Filtering

3.2.2 Gf?umau Data Preparation
Fadhuveureanmiielifiuruiaunfveandu
IEnaui uazuSurmnavesnmlvdvmawii
MAUAAILNTIE AU 100 Pixels LagANYT
Wiy 100 Pixels islivualndnmlailvg
auiulduarlgnatlunisilndulunaouas
§rntiuhamansh Image Fittering Wawe
yoamindidu 3x3 uayld Filtter Miduannsgiu
294 High Boost Filtering flanmusenou 2

\es91nnsld Filter Tuguwuuilagyinlv
suflanuendauaziiuseasdenvaduinniu
Feanusawseuiisuls sanndseneu 5

3.3 Msudsdayauasni1sasnaluma

3.3.1 M3udataya 1o sklearn wiadaya
sonilu 3 9n ldun Yadeyadmsullnduluwa
(Train Dataset) ¥adayadmiunsivaaulung
(Valid Dataset) Wavyateyadmiunaaauliag
(Test Dataset) ef3duazutsyndoyaiinsuii

Yatoyanaaaunou 198ndm 80:20 e
awluusdazdnuay ndmnduiudandoya
nyaeuINYAteyarinly THdnsdiu 80:20
wuitu azldyndeyariomn 3 gn il gadeya
dmuiney 448 a1 YatoyadmIunTIvEey
112 2w wagyatoyadmiunagey 140 2w
AnLdudnanduitain 64:16:20

3,32 msad1sluea Buannisadisluna
TsaneUszannidien (ANN) ey Baseline
model simulugluinalassingussamiiey
wuuroubagu (CNN) Tnediewluna fail

1) lunalaseneUsyamidion (Artificial
Neural Network) s18agideansnfiinesvedluing
Tum519 2 warasslumadssznaude layer
9 AININUIZNDU 6 LT 1UazlDEnTBILARL
layer Fastoluil

Input layer NuuA input shape =
(90, 90, 3)

Hidden layer 1% Relu activation

function

Output layer 14 Softmax activation
function wag NvuA Neuron WU 7 (311U
AMURRUNRYBILEAY) Fvun Optimizer WUU
Adam (Adaptive Moment Estimation) 371147u
EpOCh 1000 S9U LagIUIMVDY Batch F1uU
32 i witeldvi Batch Normalization
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M99 2 TgazdunveslunalaseeusEa sy
Output Number of
Layer (Type)

Shape Parameters
Input (90, 90, 3) -
Conv2D (filters=32, kermnel_size=(3,3), padding='same’, activation="relu’) (90, 90, 32) 896
Conv2D (filters=32, kernel_size=(3,3), padding='same’, activation="relu’) (90, 90, 32) 9248
MaxPooling2D (pool size=(5, 5)) (18,18,32) 0
Conv2D (filters=64, kermnel_size=(3,3), padding='same’, activation="relu’) (18, 18, 64) 18496
Conv2D (filters=64, kernel_size=(3,3), padding='same’, activation="relu’) (18, 18, 64) 36928
MaxPooling2D (pool_size=(5, 5)) (3, 3, 64) 0
Flatten (576) 0
Dense (activation="relu’) (256) 147712
Dense (activation='softmax’) (7 1799

@ Conv2D ' Activation ' MaxPooling2D . Flatten ' Dense

AnUsENaU 6 lAssas19vadlumalasaung
Useamiiey

2) lataalassriguszanmneuluy
ﬂauhgﬁi'fu (Convolutional Neural Network)
thyatayadwmsuiindy 11y Image Augmentation
Tnefmunseasden fil

1. MIVUAMLUUE Mrualug
13itfin 0.05 93

2. NSVYIYANUUUEN Anun
Tugladiiu 30%

3. NSIEBUNINLUIVINUUEY
fAvuaturebiiy 10%

4. MIARUNNILLLIEIMUUEY
Mvuatugaeliiiy 10%

\

|

1
ﬂ
—~y

 ~-y

a

L

4
17

)

)

=
Can

Normal Image Augmentation

AnUsEnau 7 fregranwdSeuiisunisia
Image Augmentation

5. Mydannuwuudy Mvunatugig
13itfin 0.05%

PAIAINATINUATIBAZLEBYA Image
Augmentation uanifng1slunmisznau 7

Fumeusisluazassluna lnesieaziden
Wsdwesvadliag Tumse 3 wagasisluma
Fausenausae layer fnee fanmuszneu 8
fiswaziBonvosuday layer faelud

Input layer ANvuA input shape =
(90, 90, 3)

Hidden layer 1% ReLU activation
function A%UAAT Dropout AU 0.1 wagyi

Batch Normalization



mswuneuiaunAvesdudielasiheUssamiieuwuuaeuligiu
algSn a1noudl, endine vunes, daannsal lavssen, algled wevugnd

26

NTInemsasauneaLazimaluladuszend, 5(1): 2566
Journal of Applied Informatics and Technology, 5(1): 2023

Output layer 1% Softmax activation
function wagA1MuA Neuron WiNAU 7 (311U
ANURAUNAVDUEU)

Avue Optimizer LUy Adam (Adaptive
Moment Estimation) Learning Rate L¥11U 0.001
97U Epoch 1000 59U LazuuInvad Batch
$1au 10 A1 iieldvih Batch Normalization

3.4 Yinunsuazn1suseiiiuluna

wnfiadanaziindulumaasands
J1yadayadiniunaaounINAgoUAIY
gnfBdLazANLLE1veINTYIILEvestliAg
TagAuINAT AUC 9890 1nuAazAad @519
ROC Curve wag Confusion matrix (Nasritha
et al., 2018) laglyn1swisuan True Positive

M3 TwaziBunvedlunalasangUssamiieiuuaeuligu
Output Number of
Layer (Type)
Shape Parameters
Input (90, 90, 3) -

Conv2D (filters=32, kernel_size=(3,3), padding='same’, activation="relu’)

Batch Normalization
Dropout 10 %

Conv2D (filters=32, kernel_size=(3,3), padding="'same’, activation="relu’)

Batch Normalization
MaxPooling2D (pool_size=(5, 5))
Dropout 10 %

Conv2D (filters=64, kermnel_size=(3,3), padding='same’, activation="relu’)

Batch Normalization
Dropout 10 %

Conv2D (filters=64, kermnel_size=(3,3), padding='same’, activation="relu’)

Batch Normalization
MaxPooling2D (pool_size=(5, 5))
Dropout 10 %

Flatten

Dense (activation="relu’)

Batch Normalization

Dropout 10 %

Dense (activation='softmax’)

(90, 90,32) 896
(90,90,32) 128
(90,90,32) 0
(90,90, 32) 9248
(90,90,32) 128

(18,18,32) 0
(18,18,32) 0
(18,18, 64) 18496
(18,18, 64) 256
(18,18,64) 0
(18,18, 64) 36928
(18,18, 64) 256
(3,3, 64) 0
(3,3, 64) 0
(576) 0
(256) 147712
(256) 1024
(256) 0

(7) 1799

9 cowa . Batchroxmalization () Activation ' Dropout ' MaxPooLing2D @ flatten (i) ver

anusznau 8 lassaiwvedunalaseeuszamiieuiuuasuligdu
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M4 AISIATEUAIAILINAINYNABY
WagALLIUEN

Actual

Positive Negative

Positive TP FP

Predict
Negative FN TN

P ~ TP +TN
couracy = rpyrn+rp+ v (U
procision — TP
recision =z 2)
Recall = — 1~
= TP+ FN (3)

Fl_s _ 2 X Pecision X Recall
core = Pecision + Recall (@)

1
0.8 f

0.6

0.2

Accure

o] 200 400

epochs

600 800

awUsznau 9 N3l Training & Validation accuracy Tutaa ANN

Loss

—e— Training loss
—e— validation loss

epochs

600 800

AnUsznau 10 519 Training & Validation loss Tuiaa ANN

(TP), False Positive (FP), False Negative (FN)
wag True Negative (TN) A901579 4 2zlamn
Accuracy fsaunsdi 1, @1 Precision feaunis
§i 2, M Recall flsaun1s?i 3 waz A1 Fl-score
Feaunsii ¢ ntuadiens i Accuracy waw
N3 Loss vesyaveyadmsuiniulunaniy
yadeyadmiunsiaaeuluing ieeAUsie
ApTziing wazUsziliulung

4. NANISALUUNITIY

msduunauinunfiveduldyadoya
dmsutlnduluieg 448 aw Yadeyadmsu
aTvdeuling 112 2 uagyadeyadimsu
nageuluina 140 A Lanadnsn1sdwun
a N g & o &
AARAUNAYBIEUTY 2 Tna Awalull
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4.1 Nan15UsSEUUSEaNSAINAIS
AUNVDNULAALATITIgUSTEIN
Wiy

AuuAAT epochs 1000 89U Way batch
size Wiy 32 Tunsveaeuluing LaAINASNS
lganmsdaunn Accuracy Tunsnmuszney
9 wazA1 Loss tunmuszneu 10

INNITAARNTINAN Training accuracy
fiu Validation accuracy wWud1 A1 Accuracy
dmugatoystindulunaifindusgwioies
TugreUszanmsoudl 1 fesoufl 20 Mniumil
fif Accuracy Winfu 1.0 uazdmiuadoya
psavdoululnan Accuracy \isFueteeLiios
TugheUszanaiseud 1 deseuit 20 Mntfurmsi
fifn Accuracy Useanas 0.5

1

True Positive Rate

0 0.2 0.4

False Positive Rate

ROC Curve and AUC

0.6

1NANTAANANTINAT Training loss AU
Validation loss #ui1 A1 Loss dwiuynteya
Anuulunaanasegseidodluginuszanasey
7 1 fa59U 20 ntTuAnAsT fien Loss winiu
0 wazdmTugateyansIvaaulatwuaLtuen
Loss tinauegnsetiios

INNTINLEAIAT Accuracy Wag A1 Loss
vosynveyadmiuindulinauazyadayadmiu
n3rvaaulumaaINITaU Tzl ANN WU
luwainigym Overfitting wise lunaiinisiseu
Sndulunnyateyadmiuinling thes
Toyavaaeulunaluyihuiena lavineiey
Wisukalaae LansA1 AUC wag ROC Curve Tu
AWUIENBU 11 wazkany Confusion Matrix
lunmszneu 12

—— Be, AUC=0.6856
—— Bl, AUC=0.8479
—— dl, AUC=0.7760
—— Mu, AUC=0.7837
On, AUC=0.7915
——— Te, AUC=0.7554
—— Wh, AUC=0.7054

AnUsenau 11 ns1m ROC Curve & AUC Liazaan@vadlaina ANN

Be BI cl

Real Value

Mu

on Te

wh

Predicted Value

AUsenau 12 A1 Confusion Matrix laima ANN
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1319 5 Precision Recall ay F1 Score lutma ANN
Precision Recall F1-score Support Accuracy
Be 0.3200 0.4000 0.3556 20
Bl 0.6471 0.5500 0.5946 20
cl 0.5882 0.5000 0.5405 20
Mu 0.5000 0.4000 0.4444 20 0. 4357
On 0.4167 0.5000 0.4545 20
Te 0.2917 0.3500 0.3182 20
Wh 0.4118 0.3500 0.3784 20

Be = Beau's lines on Nails, Bl = Black line on Nails, Cl = Nail Clubbing, Mu
On = Onycholysis, Te = Terry’s Nail, Wh = White Spots on the Nails

Muehrcke’s Nails,

prprery

da
i

0.9

0.8

0.7

0.6

0.5

Accw:

0.4

0.3

0.2

o

epochs

L b L e e e

—e— Training accuracy
—e— Validation accuracy

800

aUsznau 13 A5 Training & Validation accuracy luiaa CNN

NNNUTENBU 11 Wue1 AUC 299
Aana Bl %38 Black line flAgafianintu 0.8479
wazA1 AUC v99AaNd Be 3o Beau’s line dAn
Aflaawiniu 0.6856

NAMUTENDU 12 A1 Confusion Matrix
Fregiu lothunfieusn AUIUALONABINAY
ANLLLug aglaan Accuracy, Precision, Recall
ey Fl-score AR5 5

MR 5 IONAENSNITINMUNAURS
Unfiveaiusieluima ANN JA1Augnsadagi

43.57% a5u18lein lumalasavieUsyan ey

lalanunsasuunAuRnUNRveIAUTa 7 Ny
g

4.2 Nan15UssiuUsEansaInnis
AUNVDNULAALATITI8USTEIN
Wgnuwuunauligdu

AuuAAT epochs 1000 89U Way batch
size Wiy 10 Tunsnaaeulina wanIkadnsd
Taannsdanaai Accuracy Tunsmainuseneu
13 waga Loss lunsmnindsgnou 14
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Loss

—e— Training loss
—e— Validation loss

1]

0 200 400

€00 800

epochs

nnUsznau 14 N5 Training & Validation loss Taiaa CNN

Be, AUC=0.9483

True Positive Rate

0 0.2

0.4

-~ —— Bl, AUC=0.0596
- —— Cl, AUC=0.9975

P Mu, AUC=0.9725
- On, AUC=0.0921
Te, AUC=0.9888
. —— Wh, AUC=0.9767

0.6 0.8 1

False Positive Rate

ROC Curve and AUC

AMwusenau 15 519 ROC Curve & AUC wiazmaavadlaina CNN

ANNITEANANTINAT Training accuracy
fiu Validation accuracy Wud1 A1 Accuracy
dnsuyatoyarniulinauazyateyansivaey
Tuwailuunliufintudesy lutiUssnasoud
1 fasauit 200 v nturn Accuracy Bunsil
TnaAesemn 1.0

1NNNFFANANTINAT Training loss AU
Validation loss #ui1 A1 Loss dwiuynteya
Annulnauazyadoyansivaauluinailiuali
anasiiess lutasszanusoudl 1 faseudl 200
ntsuA Loss 3uasii Tndifesen 0

INNTINLEAIAT Accuracy Wag A1 Loss
vosynveyadmiuindulinauazyadayadmiu
avvaulinaausaUssuliaa CNN a1
Tunaanunsainedeyailsiinediulsegned
Usgansnm ihyedayanageuluaaluvinnesa
laAviuneilisufisunalaay wansan AUC
waz ROC Curve Tunmusznau 15 Lazuans
Confusion Matrix Tunmidsgnau 16

MNNNUTENBU 15 WUA1 AUC 299
@ CL w3 Nail Clubbing fngafigaiviniu
0.9975 wagA1 AUC Up9Aand Be 3o Beaws
lines on Nails ﬁﬁﬂ&?’]ﬁqmvhﬁu 0.9483
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Real Value

Predicted Value

AwUsEnau 16 A1 Confusion Matrix Luaa CNN

AMwUsenau 18 Aand Bl 91n Test Dataset N191LUNRAA

NAMUTENOU 16 WU Aa1d On
(Onycholysis) mmsmi"nmﬂlﬁgﬂu'mﬁqm U
19 pwRnTiavan 20 a sesaandu Aatd CL
(Nail Clubbing) waz Wh (White Spots) S1uunlé
anduau 18 2w aana Te (Terry’s Nail) Suun
1pignduan 16 A Aaa Be (Beaws lines) Lag
Mu (Muehrcke’s Nails) dunlagndiuiu 15
A uazAaa Bl (Black line) F1uunlagnios
fign $1uau 13 A WARIA M Test Dataset 7
IMUNHAVDILAREAATE FaNINUTENBU 17 - 23
ionsiaaeunarviaudlafioatu Dataset
waslunaiasnedu

NNMUTENBU 17 AnAad Be 910
Test Dataset NiaunfaduAaa Bl hay On
LRI TR N N ek P A Nk PRI AT e kil
° a A ]
FunRatduAaId Wh 188991006 n gLy
PiluasnnisanegUasvioueavibiviuduuoy
#9717 WaLAIMSUNINTIADI913LARAINNNT Label
Aanann A5 Label 1umana Wh (White Spots)
1NN Wesnflgeduazuaudunediaiu
adi

ANNANUTENBU 18 Aead Bl 91N
Test Dataset #s1uuniadunana Be, On, Wh,
Te waz ClLillasnilidusieaantios #50019

= Y o al 1w | & P

udurdusnitidaau Tadudunsg
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AMNWUSENaU 23 Aand Wh 910 Test Dataset 1914 UNEA

namdsenau 19 Awmeana Cl 31n
Test Dataset ﬁﬁ?’lLLuﬂﬁmﬁuﬂma Be wag Bl
o9 Aana Cl desdanndnuarlfmendu
Founmitlddiudnuvazreuduinuazonaaydl
Snwardufiauni slilueasiuunin

INANUIENOU 20 AMNARIE Mu 210
Test Dataset ﬁﬁﬂLLuﬂﬁmLﬁUﬂma Bl, Te iay
Wh ilesaniiunauyinsduaduiudvy
lyifaau

PNAMUITNBU 21 AIWAaTE On 21N
Test Dataset ﬁﬁi’muﬂﬁm“ﬂuﬂma Te Lﬁaqmﬂ
ANnunsvesUanaldudrnivunnian wavani
Buvendesranaiidnuauradiedu duilrluaa
IUNRANAA

AMNANUsENOU 22 AmAand Te 21N
Test Dataset fisuunfinifunana Wh, Cl, Bl
way Mu aziiuinnmlidauazuasannnisaney
A bildiusvazidunvesdnuasinby
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#1979 6 Precision Recall taz F1 Score Tutaa CNN
Precision Recall F1-score Support Accuracy
Be 0.7895 0.7500 0.7692 20
Bl 0.6500 0.6500 0.6500 20
cl 0.9000 0.9500 0.9000 20
Mu 0.9375 0.7500 0.8333 20 0.8143
On 0.8261 0.9500 0.8837 20
Te 0.8421 0.8000 0.8205 20
Wh 0.7826 0.9000 0.8372 20
Be = Beau's lines on Nails, Bl = Black line on Nails, Cl = Nail Clubbing, Mu = Muehrcke’s Nails,
On = Onycholysis, Te = Terry’s Nail, Wh = White Spots on the Nails

INNNUIZABU 23 MwAaTE Wh 210
Test Dataset s uuniniduaaia On uay Be 4z
diuidunmduiiteeufisndntiosuaziiuas
Mnnsanegd Feilidudugadvnlidany

MNNMNUTENDU 16 A1 Confusion Matrix
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Abstract: Dormitories are very popular with the Thai people. From the research questionnaire
of Thammasat University, it was found that people decide to rent accommodation in each
place. They will consider the residence's safety as the second priority after the location that
is convenient travel. Therefore, the safety factor of the shelter is the top factor that tenants
will consider when choosing a dormitory. The crime may cause damage to property, mental
state, and possibly death of the tenant. Moreover, one problem is the dormitory without
a security guard or leaving the door open. Therefore, the researcher recognizes the
importance of the above problem. Therefore, we use the Internet of Things to help the
dormitory operators and dormitory tenants. It has a working process of communication or
transmitting data between devices. It has a distinctive feature that is to increase comfort,
quickly and accurately. The objectives of this research are as follows: 1) to develop
a notification system. In the case of forgetting to close the dormitory door with the
application of the Internet of Things 2) to evaluate the system development with the
sample group being dormitory tenants and dormitory owners, 20 people. For research to
achieve such objectives. We have developed a system for checking if forgetting to close the
dormitory door. The system will send a notification to the chat group of the dormitory tenants
or private chat of the dorm owner and a sound notification from the device when it forgets
to close the dormitory door after it has been used for 30 seconds. The system has two
important devices used to develop the system are 1) microcontroller board and 2) ultra-
sonic sensor. In the experiment, we left the door open forty times. The results showed that
a notification was sent to a chat group of dormitory tenants and dormitory owners. There
were audible notifications from the device, 2.854 seconds for the average time the notification
was sent to the chat. The average time it took the device to process it before sending the
sound was 2.681 seconds. In addition, the evaluation of the system's satisfaction by 20

tenants found that the results were a good level.
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undnge: uiTeiingUsrasdilednuuiiléunansznuain
nswrasilinauverludsminaynsusinis Menuudiass ALOHA
HAN1IAN®INUIT (1) N15IATIYRELUUTIaRILaiy ALOHA
fingarsuauueuenlyd (CO) unsnszellufienwmeiusendeanie
nuvasiuiin Aseuaguituil 6,151.23 13 idievunasedeunnugnies
funmdremaufienlnelen (THEOS) vinmiuiiAnmadindioves
wisnw wavuinadiaseunguineaiiuli o Yudl 18 funew 2557 wui
fdrmugndesassminty 81.98 % (2) AudldSuransgnuan
afulriuinadldsunansemuanniign danguiduennns uazdsugnaia
Tussduanududuvesfine msueuteuenledluyiuadiuinndi 3 ppm
JulU aseunauaiadouilldsunansenu 3,612 afadou dauanud
ddedluszduenudutuinnndy 1 - 2 ppm Pl Iifuwansgny
6 wia Tud Towou 4 whs wasamdusnsthiy 2 wi LLau‘WU‘V]ﬂ’]i
Tuselowdiinu lusssumnududuiinnnnd 1 - 2 ppm Tuld filedl
ATOUAAY 93,130 13

Abstract: The objective of this research was to study the areas
affected by the burning of waste landfills in Samut Prakan Province
using the ALOHA model. (1) the analysis from the atmospheric
dispersion ALOHA model, exposed that Carbon Monoxide has
spread covering the area of 6,151.23 rai. The outcome was later

confirmed by photos taken from the THEOS satellite over the burning
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Praeksa landfill and areas covered with smoke on March 18, 2014 with the overall accuracy

of 81.98 %. (2) The areas affected from the smoke were divided into 3 categories: buildings

and structures, significant places, and areas of land use. Buildings and structures were most

affected with the concentration over 3 ppm damaging 3,612 households. For the significant

places, the places that has been most affected was found with the concentration over 1-2

ppm. 6 considerable places composed of 4 schools and 2 gas stations were damaged. The

last thing was areas of land use, the areas of land use that have been most affected were

found with the concentration over 1-2 ppm with a total area of 93,130 rai.
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Abstract: The aim of this research is to provide a geographic information system on the tourism
12 Cities Hidden Gems plus provincial groups on patrol routes, educational routes, tourist
attractions and facilities, and tourist attractions in a sequence of steps in the form of online
media on Google Maps. This research used network analysis, considering the distance and
time for traveling. There is invent the database of geographic information and maps to show
the position of tourist attractions 55 places, 325 places of hotels, 248 places of restaurants,
59 places of police stations, and 40 places of hospitals. The result of the routes analysis is
divided into routes from the main road that entrance to the eastern region to Chanthabuiri,
Sakae, Trat, and Rayong The route takes the most time and distance is hishway no.304 to Trat
city hall takes 5 hours 13 minutes, distance 295.9 kilometers. The route takes the shortest
time and distance is Highway no.304 to Sakaew city hall takes 1 hour 49 minutes, a distance
of 92.1 kilometers. And routes from tourist attractions of couple provinces to the other
that same type of tourist attractions. There are 8 routes that are divided into 3 routes for
Chanthabiri to Sakaew and 5 routes for Trat to Rayong. The result of service area analysis for
tourist attractions that can arrive in 15, 30, and 45 minutes. There are 23 places of tourist
attractions divided into 6 places of Chanthabiri, 5 places of Sakaew, 6 places of Trat, and
5 places of Rayong. The result of closest facility analysis shows the best routes from 23
places of tourist attractions to closest facility, namely 325 places of hotels, 248 places of
restaurants, 59 places of police stations, and 40 places of hospitals. There is a public
database of geographic information about tourist attractions of 12 Hidden Gems Plus campaign
and facilities, namely hotels, restaurants, police stations, hospitals, orchards, and souvenir
shops covering provinces in the eastern region on Gmail account 12Cities.plus@gmail.com
in form of online media Google Maps to interested persons or related organizations. Those
who are interested can use the GIS database prepared to be used for further research. And
was inspired to continue to bring the application of GIS It has been used to support tourism
in Tourism 12 Cities Hidden Gems Plus in other regions and related agencies can use the
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research results to support tourism “ Tourism 12 Cities Hidden Gems Plus” in the eastern

region. And this research has been extended to be prepared in various languages such as

English, Chinese, etc. to benefit and convenience for foreign tourists.
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Abstract: This research is a development of an application on
the Android operating system. Its purposes are 1) to development
application promote agritourism of Pakdee Farm with augmented

reality technology and 2) to study the tourists’ satisfaction with
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this application with application promote agritourism of Pakdee Farm with augmented reality
technology. The programs used to develop the application consisted of the Unity Program and
the C# Program. Design 3D models deer model with Blender program and Google’s ARCore
software to develop the augmented reality technology. The research sample consisted
of 50 tourists visiting Pakdee Farm. The data collecting instrument was a questionnaire to
assess satisfaction. It comprised three aspects: the content, the design and formatting, and the
benefits of the application. The data were analyzed using the mean and standard deviation.
The results of the study show that (1) when using the application, the users have to scan
the space by phone camera and then the program will find space to create 3D models
with augmented reality technology; and (2) regarding the users’ satisfaction, it is found that
the overall level of the users’ satisfaction with the application promote agritourism of
Pakdee Farm with augmented reality technology is high
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wialulaganuasaaiiou Usenaunie 3 nszuiums
TauA 1) A53As19inm (Image Analysis) 10U
FupeunsEum Marker aanawdildannndes
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wnduAuaInguteya (Marker Database) 11
fnsifuteyavunnuazsuuuues Marker ile
YUATILNFULUUYES Marker 2) N15AUIMAY
FIUIUNLT 3 TR (Pose Estimation) 989 Marker
WiguAuNans 3) NIEUIUANSTAS N INEDINRA
nluwagul@ (3D Rendering) Hunsidiy
taganlulunn TagldAduniade 3 4@
Adnasulgnmaiiouaseied AR wislidu
2 Uselan lawn 1) Useian Location-Based
Ao nslmumisanuiss (GPS) Wudrmua
ThAnnmaiiouasedy Tdun uansthouonma
wavionuy uaz 2) Uszian Marker Based 7
fanuneiesmngszyiumiside wieuisldn
Tny Marker 919asidunmansevisaedad
flannany Tnesnlusunsuagimindisugesig
YoedR9UBININ WioUzinanasHan N was
fflunsendenaviatunieoninuanaa 1o
Lﬁuiugmwuﬁﬁaqmi Wunwedeulmanuiia
Aonmeuns wedudy n3au TUsuNsNY 30
sULUUTBIBUTIEue Hegniegnade Ae
n1sfiada Marker Tuluuds wiotageneq Tae
Aliuanunsagan 3 18 lainnisiindes
voslnsdwislofedesiiingiu Gety aiaasd,
w4l Fdlunasedldmaluladanudusss
w@3uUsEIAN Marker Based figanuna3asmung
JEUIUMUITTR viseu1stan unUssandldlunis
a519qaLdndu

2.3 {Idulddnwidanisussendly
weluladanuduasaasuiunisveadiond
Unaulaludseimelne wu

AIIAUNS AW UazAg (2563)
¥13duE0s wounatuduaiunisvieaiisaludawin
wsysalisnemaluladiadiousdsildlusunsy
Unity waglusunsunien C# luniswamn 39
waunalatuiinannisyinaulaenisidnassuu

floflauitothldos Markers anihuifledaiasu
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amsmeglusEAiuun

0 aw

ity @ (2562) viideiFes
Wamkeundindunulsaalion “ashadaiu”
gnelnauiidy Famdaumasniy Naannis
Anw1 WU weundiatu lanadns 3 agre fie
1) Marker 2) lsiiaa 3 §if 3) Application flansnse
do9 Marker wanslunaluguuuy 3 46 way
fauianelannguidmunglagningiy

aglusyAumINEaNNINgn

N3Ny Tusyey wagdsin Nsvdud
(2562) #1AdeBes nMsWaLLeUNAATUUY
dusnldulagldmalulagnimaiiouassdnsu
mi‘vnaammammuﬂivmmammLLW&LW%
Faflnswann 5 Yunou Ae Suit 1 IATnvaya
miaumamumiwaammqmmuﬂsmmmam
funanes Juil 2 Wauuazadeunainduy
vuausinulngldinalulagnimaiiouassdmsu
nsvieafidgnetulss amansiunanes
Fuil 3 Uszilluauninveslaunaiaduuy
ausninulagldmalulagnimaiouasedmsu
nsvisaisrgneulsy Rmansunamnes
Uit 4 Ussidiumnuianelavesueunanduuy
ausninulagldmalulagniniaiiouassdnsu
nsvieafidgnetulsz amansiunanes
fuil 5 ajuuavadusenatolauaiusNanis
Uszifluanununinueundndy wuin egly
FEAUMLIZENUIN

a

L% a s a |
mmm WdUH wagine Muluse

ERE

0 awv

(2562) ¥iddeiEes weundindunnuuaiuatiou
dmduiulsraunsainsviedaninuiiutiiu
Fedlnsves vussLUUfTRNTUBUATOES Tng
19lUsunsu Unity, Vuforia ag Autodesk Maya
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Fudlomuardunisiaunangideinny ua
msiannayldmdidenmaiiouaiiauiifiGes
InsveuasuoundwduuuaunininussuuUjun
nsuounsess wagyilvgligaduinFewan
ArwaynauunonfuRaauiludomves
dmudedinsvoadiunntu fldnlugdar
aulsluseundiaduiiiautunasimiufionels
nsléauszuuiedeegluseAud

N34T TN uazAe (2562)
yiiduEes mataundeUssrdiusinalulad
iatlountsdaiaBunisvisafieifyuvugth Smd
1Y% nansAnmuI MsianAeyszenduiug
wielulafladiouaTidaadunsvieaioifyuvu
Aty Imins1vys 2 vila loud 1) wsenes
Wyuvualy Jminsvus Ysenauinle w6
wdeines Ae dduiuan Tusaaauuaslusio
T aufInsTukansTusTId UseiRinluag
a3sA Bassmmaguruath uavdudniiuty
way 2) uaundlati AR KUBUA sUuulva apk
Fefuaztinvieaiiodlusuvugtafinnuiianele
sedeUszduiusmaluladiaiioussdaady
nMsvieafnadfuaugt dmiaseyilag
aswegluseiuinniian

Feagulsimaimeluladenuduais
Al lumsdaaiumsveniienduldsy
Ao uardivannuaesUiuuTuogiuuium
yosamuiviondiortus uazannanisussdy
aufianelalunuideddnuiuinuindia
fiawelaluneundindu Faaguldimalulada
\uataeiusfinasniaulalvdugldau
visonvisainrluguuuy 3 77 nBaty

N19398ATIUTTURDUNITANLTI Y
lngn1suszendliiaasnisimunseuy (System

Development Life Cycle: SDLC) \Uuuwinig
Fawanslunmusznou 1 fadl

%Wﬂ,ﬂ’]‘W‘Uigﬂa‘U 1 @130esunuLsay
%umau GN‘L!

3.1 Muuadgynivesssuy (System
Problem Definition) tiusiusindoyaninu
fosnsvesiaunarduiumaluladanuduase
e Anwdeyafiieades laevinnsnundeya
Rerfufndvhiuanauing wiydad Whves
fnansusewuudunval wagvin1sAnyteya
Renfumsasalunaanudfselusunsy Blender
Fadulusunsu Open Source WauwaUnaLaty
faelusunsy Unity Sadulusunsufifiennuaninse
NaINNaNEEINITETIN AR LazadwaUnaindule
fannszuu uazimaGenlfouludin AR Core
WAz AR Foundation snifluiadasiiolunisimm
Tudruves AR

3.2 MTIATIZY (System Analysis) 11
ﬁﬁaaﬂaawm%umaumsﬁwuﬂﬁﬁywﬁwwﬁLﬂiwﬁ
IngludiuyeInsaaunIuANABINITALIINTS
Anreidadeniiielflidoasuanudesns
vosfsznauns uarludruveanisiamunty
WieliiulnseadelneTIuLasn T UIUN TR
w§ntulEiinsBueenuuy wasWaun
UoUNALATU

3.3 NN59BNLUUTLUU (System Design)
PNMTIATIZAT YN LLaVﬁﬂmsﬁamaﬁLﬁwﬁaa
WU 3“1JLL‘U‘U wazdvasuaUndnduiimanzauiy
uﬂmmmmﬂammauma Falgvinisennwuy
luma 3 16 User interface Wy button, text
field, scroll bars, menu items, checkboxes
mglusunsuanusantn Taglunisldaumy
waUnAinduazuanstiowysng aludwgld
wazdmdug Miedes fuanddunmdsznou 2
kaznwUsznau 3
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AMNWUSENAU 3 LEAAINNSEBNWUULLLAS 3 TR

3.4 MIWWUITLUY (System Development)
Fumeuiiliaun woundieduduasumseadies
Fanunsveainavnsy mewaluladganuduass
w@Sudelusunsy Unity Tnewfinmelulagainu
Juasaasu ARCore Wuduasy Yagliinmiaun
ddaedosile AR tugs ielsvaunisal AR
iruavanssedeiu waglilusunsy Visual Studio
wazaw C# lunsidourads Iieglusuuuy
Inldunuana .apk (Android Package Kit) dmsu
AndsuugunsalszuuUfiRnig Android danm
Usgnau 4

3.5 nAdauIEUU (System Testing)
TunulgITuladrLoUndiatunimuigy

Tunagaunisldauvesweunaiaty laglyd
nsdniadoudifisessunisldaunalulad
Augmented Reality 61U ARCore UUTUU
Android BsagasounqunuUTLe lidhasurs
WUSUA OPPQO, Samsung, Xiaomi, HTC, Motorola,
OnePlus, Sony Wag LG Velvet 2 Pro (HAGOP
KAVAFIAN, 2021) tiiefumiainuianainues
weundAndu wasunluuulsslvianugniesmiy
Snguszasdfiimualy fsnimuszneu 5

3.6 n1sAARclUsLATL (Program
Implementation) nasaALAltoRaNaInvD
Tusunsuiiwmundusuazaevinefofnssszuy
TnevhmssuTnanweunainduiiuuy Google Play
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Store FIUYDLBUNAATUIN “WOUNALATY AR
Pakdee Farm” udlviinviaaiienntilnan gy

3.7 m3U1383nwn (Maintenance) %a
INANAILDUNELATUUY Google Play Store
Aidelalingusiegnsmdutnvieaiivmeass

B sram acanimal Andreld Unity 20202250 Rersanal <0K1 T

P ———

LELARAR IR

HNnin

wWhldeuneunfiadu wazvinisussdiuaing
flawela uaiieliszuuvhanldegisdeliles
{AdeTsguarsrensing wazendawadlegly
anwnerldnunaenina wazdiuusduion
foyaveaueundiadussrsasiae

ANUSENAU 5 AR ULBUNAATUNNNANISY
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nNsANEiNan1sIelaeall

4.1 NaNRAUTIUTINTDLARINABINTS
LOUNALATUAILESUNISVIDWNYATINYATVDS
v a 6 ¥ = I a a
Anavsumgmalulaganuduasaasy

Tadunualuuulifilassadeiuunesng
wysntl 1W1vesdndniu lngsiusiudeyaniny
Fosnslinuneundindu Fedlaudeanisd
selud

4.1.1 seanstvdimaiauedeya
vi1$u lugUuuuueUndindy esnagldidgs
dnvionfleranndsty daiidunisifiudesmna
Ussmnduitusifintudngae

4.1.2 feamsliidenigaauihanla
1NNV UY UL INYUNSY WU AW 2 TR AN
3 95 isanmAdauln Wusy

4.1.3 doan1svidsuuuy @ ves
weundindu Nuvngauiulinvesiieinguaseuns

4.1.4 TuwaUnamduaunsanne
sUgamduveindvisy ieidunisduasy
ANSVBNAL
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2 EY

o i

aunu QR Code A T
natiodououwatadu Daldviu uouwatABu

shuuwaawosu Play Store vukthoo ansatwu

AUs2Nau 6 QR Code @nsUARsLaUNALATY
AR Pakdee Farm

4.2 AN ISNALLUNALATUALESUNTT
vieufiendununsvesininisusewmalulad
anuduasaadu fiduldiundaelusunsy Unity
521U ARCore LJuwlsuidsn AR ves Android
Paglifimimundiiaedoio AR dugs ol
Uszaumsal AR Tinuazanasedetu Tlusunsy
Visual Studio wagnwn C# ‘Lumil,%auﬂgmﬁwé"a
Ingndsnnitwunlueg 3 85 §3devinisiilueg
N4 3 §f enuadngdlusunsy Unity Tiegly
suuuulslidunuana apk Faduliidlusunsudmiu
szuuUfiRnisuounsosd Lilewueundiadu
duasunsveafiondanuasvestnivisudie
weluladanuiuaiaesy sUlwantu Google
Play Store dwsundouldom Svannsaanilvan
NIUMS QR Code Meduaundinduazusznou
# 5 iy fie Foyavihiu Joyaning usuiivis
WA wee1s waziednuaanianisy dawand
Tunmusenau 6 wazNanISHAIUILOUNALATY
fauaaslunInysznau 7 denwdsznau 11

4.3 wan1suseriumuianelafe
LOUNALATUAILESUNISVIDUNYUTINYATVDS
Andvhsusmemalulaganuduasaasy

NanN1SANEIANUNINDlaRawaUNALA
JUANASUNSNDINYITUNWATVDINNANISY
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doyaauwiug AwrsuiapY
NVKLO 4 MeWus Gloviu
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wAgne 1w 30 au Anludesaz 60.0 uaz
wAnds $1uau 20 au Andu Sepag 40.0 A
au dulveyilongsening 20-30 U duau 22 Ay
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finuisnelaegluseduinn (X=4.25, S.0.=0.86)

WonoUu AR wdos:Tkthehutiaunusiun
soanAsouNdw:lovnaudiHdouusing

2 5 i

ownliunaly  WWoadwluinanaw 3 i

AMNUSENAU 10 wanwegravtintoya
neguLUU 3 U

WonaluBrBuLoonSTuktiskin
UDUWALAGLR: o
ndovehogy Bosudiutovnom
(Augmented reality)

nusathmw

K80 Buamunsuld

AMNUTENBU 11 wansntnvtngadusmemalulad
Anuduasuasy

defiorsaniduseldnuin 1) sudom fanu
fanelaegluszduunn (X=4.27, 5.0.=0.93)
2) unseaniuukardngukuuiianuiisnela
aglusyAun (X=4.23, S.0.=0.84) uax 3) fu
Uszlegiveanaundiatunonisuinlulyauy
fianuianalaegluseauin (X=4.25, 5.0.=0.82)
fnafessazdealunisns 1 89m1319 3
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