NsarsuylimaluladarsavinAsazuInnssy

Maejo Information Technology and Innovation Journal (MITIJ)

UN 10 aUuN 3 OUYIIU-SUMPL 2567 ISSN 3027-7280 (Online)

msudegenisseuseulad Bes sruugBuzdnsnadmudniduu

srdufuuszaufinunon 4
1wiasesyd Funes, Uufien Twddns, wesnsal yuwns,

Arige N3z Moy UazUNUS InwUlE 1-16
wnuseadnduladu

sudn Suguau, a1gied Bszauysal, sows enule,

aydand wee wazdesnmsyad geulye 17 - 36

nsweuuSulzdinaluladanuedaadou Beosenaraas
UAZOINA

suley WAy uareddend ufivussdivg 36 - 49
mswvuiflsuusz@ngnuwresdanedftuduunmudmsulsnen
Tuuywd

mydad wee uasalgilin Suguissed 50 - 65

madauwevudiriunalulagmuiedousdodeodosdy
msveafivrguruludufineunaides Wesunuwaun sneuduss
JndaBualny

QU8 uctlidn, Uszenu Adu, nawan Beal,

fINTWT WTNUANEIU LAaZWIFNT wogen 66 - 86
mesWaunsruugulioyavieafiaBatausssulutdiudshuauiau

Suneulng damdaBualnl
HFoviend Hiuslienne, meyaun #MBinedng, meyaun neayyua,

e ey uezannege wilnawsey 87 - 99
msdaudhuuuitedulsadaiinumétumssifienudnwauznw
dufiumedamnmdestoys

ofiurt qunsnl, ndtuen Unedqnd, usma seedund

uazAavwod Afudvg 100 - 112

mesdaundhuuumsiduudveardeatlomsulsfuauidecuas

maswensnilsmuzifoestugilunuiensisdroudiaees
1eofnd Twdnes, o3een wgaedey uavrnns s 13 - 131







[ Dy % = %]
2sg1suNlnalulad a1 TaBNALRZHINNITN

MAEJO INFORMATION TECHNOLOGY AND INNOVATION JOURNAL

a4y A o A -~ ) )
ﬂﬂ 10 2UUN 3 LA BN — SWINAN 2567

]
=1

ndsne
39IFNEATINTY A3.IINE NaIN

81138 A3.ALVA JNAVIDI

UITMIDNNT

Q"’ﬁ's HANRATIANTE AT.80N AN

NaYUIIMWIBNNT
AEATIANTY ATNIUITD LENENAT
IRIMRATITY AT TIWA $11W
FOINAATINTY AT.LaNTg Ynied
sasmaanasd a3 §asal g

JAIFNRATIANTE AT.8580 LAG I

AT YANRATINTE AT WU ﬁ%qaﬁw"’wﬁ

;‘J]”"ﬁa UANRATIANTE m.qma LRUNDY

Hipmanasd ififesas as. laws Gy

HTI8MEAa138 A3.ARLWIA ITodANg
MUANFATINTY AT.VITNIE IV

1 6 6 6
WANRATINTY AT.WEN U Iundun

) 6 a A g
2UANFATINIY AT U0 Laukn?

23X 2Xp 23X 2Xp @

UANFATINTE TRV AR gutiunea

UIIMIBNINT I

WIURNTY 8138ANEN

¥
L91UDY

nadmaluladddna vrInensuuils

atNITUA WRANLNRLNLT

FNYIROUTIIFNEAT WAINLReK LY

YAINLRELAI LS

University of Interdisciplinary Studies, Texas, USA
VPN INDRUNBATANTAS

W Inenasideslng
NANINLIRBNLEN
NANINEIRDINTADUAIRITIN
NRINNRENN
wﬁﬂmﬁ'ﬂqhﬂ”ﬂﬁﬁwﬁiw
VAU TTAPEL9
YWINLINUTAUATLIN
YNIINYIRETTA VAT
YRAINEaLalY
YRAINEaLlY
YRINEaLALY

VINEawLa e

WUN 63 ‘Viﬂq\ljﬁ 4 GIUAEKDINIS ANNaFUNTIY 9nianTeasluy 50290

Iﬂiﬁ’Wﬁ 0-5387-8505 I‘Yliﬁ’]i 0-5387-8505

https://mitij.mju.ac.th Email: mitj@mju.ac.th

A gd

a 6
NNNNLIINNN

UNAUNNAINAUUNLD 1auf 63 Wil 4 duanueIns Snesune IRIATLI AN 50290

INIANT! 0-5387-5490-6 LNIRNT 0-5387-5489



msmﬁmsé’maqm’g@

@

KT aaTanse a5.53¢n0 sianfs
TUANRATIANTE AT UAUAT
HAFATINTG ATVITWIN 30U
MUMANTIANTY AT.NATIA Dunled
UAIRATIINIG AT THNM QAT LRIz

v aa
Qﬁﬁﬂa@li’l%’ﬁﬁ ﬂi.ﬁﬂﬂﬂ@] NaIxw

e 2Xp B 22X 2Xp 22X 2

& = ~ v &
DAYANRAINNIY QI.ANEND Iaamuu@qa

e3>

X

& a Py %
NTI8AEO3197158 A7. U0 LN

2

X

NANINRUINHATFNFAS INLUVATIULNILEY
W InaugluosIIannT
UMIINYIRETTAJUAIENTAN
wningapinaluladnousaa soy3
VWINYIRUIITADINAUAT
URINYIRETITA VAN TN
URIINYIREWIEN

WPAINENRBualY

YNINLNAYTITAEINAUAT

HTI0MAATIANTE NTImNT nuaTeil
919158 A3.ANATY TUNTURS wﬁ*nmé’uLﬂﬂiuiaﬁswmﬂaﬂgamw
819138 03557 Moy YA INENREIREAN DL
8139178 A3.9ATNA wﬂaa'i'aﬁf lsaSuunszdunidnmn (ndananagiia)
219138 av.auiin fugilaun YRINEALAILY
019138 AYNNA WFIFTINS URINEAUNA LW IAE TN TNIAANITUAT

819138 AW AN UnAINasna luladnuinas

27139138 ATl LBaAIRAG VANINDIREWIEN
RCReti] nuﬁum'i‘ AR VANINDIREWIEN
87197138 830N TIANIWUN YAINLRBLA LT

A8 s AN NBS WAL NI NS

PWUFNTY 91TANEN WHaAMANT Dozauns

Iarinlag

N8IUITMITNNTNIRNTRA LA ina Il & sauinALazwIANIIN
VAN SNaFUNIIY IIRIALTEIINRN 50290
Iﬂiﬁwﬁ 0-5387-3278 E-mail: mitij@mju.ac.th Web site: www.mitij.mju.ac.th

Nyansuaildinaluladasawnaunazuwianssy iunsane 4 wwew Mwuasanlaz 3 atu lwdeu
ANTIAU-LUHIEU, WO BIAN-FInnan uazideunusiou-sunan vamnd lasdnsnounsesulatt (Journal
Online) luziasaninediinniefing LLa:ﬁmimmLLWﬂugﬂLduﬁW?uﬁ'@dﬂﬁ%mmmﬁﬁ'm“ﬁm N1
inaluladmsaunauaznisiass ﬁq@ﬂs:mﬁm‘fﬂLﬁaLNULL‘wimuﬁaﬁ'ﬂLLa:U‘ﬂmﬂumﬁmmsmaﬁmmﬂiﬂaﬁ
ITWMNALRZNNIREENT  3INEIE1ITd9 9 ﬁl'ﬁﬂLmLY]ﬂI%Iaﬁﬁﬂiﬁumﬂvl,ﬂﬂi:gm@ﬂ‘ﬁ wazdudu 9 7
\fientos Iunesdnsfiieatasiumsnammasunaluladasswndauazmigasmsnadssine

unanuluwnsssnnunanaldiunsamasauanugnasimadnnislasgnugand daanuuaz
uﬂmw’lmﬂimﬂﬂuﬁaﬁ@Lﬁwnaa;jl,"’ﬁgul,wia:vhu Flriduanufaiuyesnaiussansnis wasdlzaiw
JUAATUYBINBILITANTATNTRITHN ITnaluladssauinauazuianssy nadmaluladddna vniIngiaouyly

a ] a ng 1 vy a dl
ﬂ?N‘].Jiim’]ﬁﬂ’ﬁvl,wﬁd?%ﬁﬂﬁﬂ@lﬂaﬂu@]l‘ﬁBWGENLLEW]\WIUW






UNUSIUISNIS

1sa1seulawmalulag@ansaunawazutnnssy 1 u15a15391019
(Scholarly Journal) ARUALAZLNELNTUNAINITINITUAZTUNANMUNANUITLLAE

winnssunaneanunluguuuuunauidde wadudenaisunennsosrmugan

=

NAIUNISITELAaE WAL NNALUlag AT a taa I duuu1dsdRn 10 adud
FUSNOU-SUINAN 2567 1 UNAMUNANUNLALNELNS 1Nsa1saTuR 1Tun1s1n
a o d't:l [~3 o a
Han153IeNLAuaInatsiunisiienalulagansaumaniussyne bty
A1ARTHI 9 UNAIUNNLTBILATUNITNITUTEEUAMAINUBIUNAIINYNLTDIDIN
HN59A LA ASIVABUUNAINY (Peer Reviewer) 8¢ TugUuuy Double-
Blinded Peer Review 1ngldin59Aa3aln5IaaauunAUNinuleInisy aes
Woe 3 MunNuInraINatgan iy unaunnisadlasun1snsIvaaulsuUss

LN lUMUTBLaUaRUEIINENTIAMIA nowinmsmewnslugUiuuNnsanseaulal

NDIUTTUIBNNTVBVOUANENTIN AN daznas Ui tiensanUsuiiiy
AaNMUNAY 0 TATem ey s usuinveuaure L a1
Niansfiaunmuarainnsgu wenainfnesussaninsldsuanudedue]
Anusfidmanunisinnianifiuiamsasi dosevounszamynvituan o

lonndil

HYI8AEAT19158 RS8N Fnd

UI50815N1527158150U 1A LUl ad @S ARAZUINNTSY






2vsansuulamaluladansaumanazsuinnssy U 10 avduh 3 duwieu - Sudnpy 2567

Received: 6 1l.8. 2566 Revised: 11 ¢.A. 2566  Accepted: 16 #.A. 2566

nsuanyan1saeuaaulall (Sae szuugtesdnsna
dusuiiniteussautulszaudnenUn 4
The Production of Online Package on the Solar System for Grade 4 Students

W133335U Tumas’, Tadian ngdns', waansal wiuwad', dage nszdnest
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Chaowat wunthong', Buntita Phojak’, Pongsakorn Pumpuang', Vissaroot krapaotong
and Naruemon Thepnuan'*
'Faculty of Technical Education, Rajamangala University of Technology Thanyaburi

*Corresponding author: naruemon_t@rmutt.ac.th

Abstract

The objectives of this research were 1) to produce an online package on
the solar system for grade 4 students, 2) to study the learning achievements of learners
who study with online packages on the solar system for grade 4 students, and 3) to
study the student's satisfaction with online packages on the solar system for grade 4
students. The sample of this research were 25 students at Chumchon Prachathipat
Wittayakhan Schools selected by purposive sampling. The research instruments
consisted of 1) an online package on the solar system, 2) an evaluation form regarding
the quality of content and media, 3) an achievement test, and 4) an evaluation form
of students’ satisfaction. The statistics used to analyze the data were mean and
standard deviation. The results of the research were found that: 1) online package on
the solar system had quality of content at a very good level with an average of 3.68,
and quality the media at a very good level with an average of 3.69, 2) the students
had higher learning achievement after learning than before with a score of 14.80/11.30,
and 3) the students were satisfied with the online package on the solar system at the
highest level with an average of 3.48.

Keywords : online package, solar system, grade 4 students
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CONAN Super Detective Game
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LA INYINNTABUNUADT AULINYIANENST UNINSNFELLD
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Panuwat Mekha', and Kongkarn Dullayachai
'Department of Computer Science, Faculty of Science, Maejo University

*Corresponding author: somnuek@mju.ac.th

Abstract

Some students who are about to graduate and become employees in organizations
still lack skills in systems thinking and decision-making in problem-solving as a whole. The
Detective Conan game is a visual novel 2D game in Python where one player acts as a
detective, collecting evidence that will lead to the identity of the culprit. The purpose of
this research was to use games as a tool to develop players' skills in systematic thinking in
four skills: 1) observation skills and collecting evidence from surrounding contexts; 2)
interview skills from witnesses of suspicious persons; 3) skills in examining and confirming
witnesses, objects, and witnesses from criminals; and 4) skills in summarizing results from
witnesses, objects, and witnesses. The results showed that the mean values for all 4 skills
include: 1) skills in observing and collecting witnesses from the surrounding context (3.85,
4.15, and 4.70); 2) skills in interviewing suspicious witnesses (7.00, 9.40, and 10.40); 3) skills in
examining and confirming witnesses of things and witnesses from criminals (7.15, 7.95, and
10.40); and 4) skills in drawing conclusions from witnesses of things and witnesses (18.00,

21.50, and 25.05). From the mean values, it was found that every skill tends to improve.

Keywords: Systematic thinking, Thinking skills, Witnesses of things, Witness, Culprit, 2D

visual novel
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v ° = o A o v & = a . .

Alauagyinisideningneuainanimmvualiilduiuunisniuien (Single-choice)
Ingiauazsomingneuluainiinuluiaaiinvue lnendfiduvinisnagningneiu
Roulvazluaze Tmgnenuszgniiuidunsndduvesdiau lunstifinuaaiwazdiaudnum
Fagneulinu Tngnewazligndafuiieluduinueseld Inefl MP fio duntsvaund
(Mouse position) BC fie vauiunraneuing (Box-collider) WN Ao Wnvasingneui

[
o A a

WAuld (witness) fvisgnuisenn wag N Ao S1uIundng u

While (count++<N) (1)
if MP <= WN.BC: (2)
player.collect (WM) (3)

nsneingnenuluainaziinisnaludusiuanaeiulagonfenannisedy
(Random) titevilvEiaudanuniniglunisuaziarmningneiy AunIsIIming

woluudazseu Jngnetuenvvslilleingueususediuiasldlisuniaieaiy

N
3

\

L% L% g 4 d’! Y a
NUIRY NnULLGHYSHU UBUIUN NUIBAU
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Player

~ O

Single-choice
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5.5 nMsaines? 2 n133uTIndayaandesizniniunnanasede

nmsfuniusndeyannnisdearsseninsdiaududiaininaziduaudenioddes

U

adoiluSosidndu szazibinsudsdinuvesdesasdeladaauuinds@u wenain

werunanguiuluaauniows lneussinunaunuazidumaulaiada 3 Ussinuman

ia a

Feusznoume Kresasdeilulag (Who) vausiinmaegilnu (Where) uagvinludsegiin

we (Why) Ieggiauagyinsidendemnuuuunaigdugen (Multi-choice) lngsezuuagaa

dl % o v

° ° % & a o ° «:4' a
AaulagiuadeNgnAedrinisetaIaase Nuansdinauiign (True-T) Lagiin (False-F)
e ligiaularnISnsmAmeuignaes asesAmeuignaeinisivuaeululnewds
sanilu 8 nsdifinnsns Ingszuvazimualiduulfeasdelivingu 8 au (C1-C8) Aty

° Y & a adw v N a Y & a
mu%uﬁuamf\]ﬁ]imaLau%%mﬂ‘m‘j@ﬂ@ 12 U8L119359 (T)
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A13199 1 AaudmSugResasde

Answers for suspects (AMaudmIugfosasde)
Questions C1 Cc2 C3 ca C5 cé6 c7 C8
WHO T T T | T | F F F F
WHERE T T F F T T F F
WHY T F T | F | T | F T F

nn1smeumaNvesiiauaznuIdl 3 nsdlilululd nsdinlandngiuasudius 3

du ndlnlanangiuasuiiudIw 2 @1 wasnsanlanangIuaIwIl 1 @ wansdssialull

Answers(C1) = WHO (T) + WHERE (T) + WHY (T) (4)
Answers (C2) = WHO (T) + WHERE (T) (5)
Answers (C3) = WHO (T) + WHY (T) (6)
Answers (C5) = WHERE (T) + WHY (T) 7
Answers (C4) = WHO (T) (8)

Answers (C6) = WHERE (T) )

Answers (C7) = WHY (T) (10)

| N

Multi-choice 3 aaunudays

i

=] & = !

taandas 1 Tu warade ! !
a o 4w

dendeugn smnsnidanldse

A

ﬂ'ﬂuﬂ’]ﬂi’ﬂi;lﬁ?"\ﬂl!ﬂmﬁ

vy
W

PO [
LLHGNNHﬂ‘\"lﬁﬂﬂﬂﬂﬂ}&mﬁ:'}iﬁllﬂ’ﬂ?’
I

AN 6 LARITURNOUNTHOASNEVNANBUYBILABIEHEY
5.6 Myawinesil 3 MIEFUUTERILIINTIBNUMIWIMA Y
n1sagulseiauaInsIeaunswdang Luduneuidnduaglavinismuniuds

Amsmimuaneulaag Welimsudwamersousigshidululssnuddglunisasdiens
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9 (Cause) 35nnsasiionsyrhauiin (Action) fResasdsldduiunisedasls Fae1aaz
aonndestuneuingiiuldluanilAnmg vieyaraiidosasds wazaninefo navesns
nIg¥i1 (Result) Femsazaenndosiuyamauazussgdlaniornuidlavesinsssi Tnodidy
awvhmadendemniunuuvansiaden (Multi-choice) Tngszuuasssmnulasimundod
gndesfaneteriants Auansdmeuiign (True-T) wagiin (False-F) ilovinlgiaulsin
FEmsmemeuigndes msudmeuiigndesdnisimunieullaoutsoeniiu 8 nadlds
91373 Tnpszuuaziaualisuudfosasde vty 8 au (C1-C8) Mdusuiudeifinaisd
fiauagldnniignde 12 feiitaasa (7)

A15197 2 AmeudmSulneLg

Answers to the perpetrators (AMnaudmTugniawven)

Questions C1 c2 C3 ca C5 cé c7 c8
CAUSE T T T T F F F F
ACTION T T F F T T F F
RESULT T F T F T F T F

nnsreuAnINvesElauarnudd 3 nsdifduldle nsditlandngiuasuduna 3

1 Nav v v 1 o ! aNay v v [J 1 [ ‘;’
a7 ﬂimmlﬂﬂﬁﬂﬂWUQiUﬂ’Juf\ﬂu'ﬁu 2 @u LLazﬂimﬂwaﬂgmmmu 1 @ uanssaneludl

Answers (C1) = CAUSE (T) + ACTION (T) + RESULT (T) (11)
Answers (C2) = CAUSE (T) + ACTION (T) (12)
Answers (C3) = CAUSE (T) + RESULT (T) (13)
Answers (C5) = ACTION (T) + RESULT (T) (14)

Answers (C4) = CAUSE (T) (15)
Answers (C6) = ACTION (T) (16)
Answers (C7) = RESULT (T) (17)
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nsagUiitedaafaginisaglaininugiia 3 inue dvsuiFfesasdodnnu 8 au
Usznausie 1) Minvensiiune unang iy (Witness) azuuuegluyie 0-6 aswuu 2) inwe
MssIuTIuteyaaindeanssznineyanasiosasde (Suspects) AziuUDglLTI 0-12 AzUUY
wag 3) YinwensaguuseliuaIngeaun1sudamnite (Perpetrators) Azuuuagluyis 0-12
AziUY @ C AD NTANITABUAINNN | D 1.8 ﬁaﬁ?uﬂwuuiwqqqmmﬁgq 3 MsiauIAe

30 AzkuUAnduSosay 100 UNHRRERG I LELMIREN E A TR AT

6

Summary .= E wn + suspects_ + perpetrators_ (18)
n=0 S
ummary
summary o= —”“xwo (19)
o 30
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Website development of augmented reality technology

about astronomy and space

SUAY WA wag 9133nU WMUseRyg"

v aa

v imalulagianiife AugdIneimansiazmalulag unIng1des1viguasUgy

Thanadach Pamungkang! and Areerat Kaewpradid®”
'Field of Multimedia Technology, Science and Technology Faculty
Nakhon Pathom Rajabhat University

* finusUszanunu: 9135ml uiusehivg ie: areeratk@webmail.npru.ac.th
Abstract

Astronomy is the science that studies objects in the sky (such as stars, planets,
comets, and galaxies) as well as natural phenomena that occur outside the Earth's
atmosphere. By studying evolution Physical, chemical, meteorological characteristics
and the movement of objects in the sky as well as the origin and evolution of the
universe. However, learning astronomy requires equipment or teaching materials which
is sometimes expensive. The researcher therefore developed a website using virtual
reality technology about astronomy and space, with the objective of 1) develop a
website for learning and using virtual reality technology about astronomy and space
and 2) to study satisfaction with virtual reality technology websites about Astronomy
and space, enhancing learning skills, it can make the students understand what they
are learning very much. The target group is High school students who are interested in
astronomy and space using a random sample selection method.

The research results found that 1) evaluation results from technical experts in
website development overall at a very good level ( X=-4135D. = 0.55) 2) evaluation

results from website development content experts overall, it is at a very good level (
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X =398 S.D. = 0.23) and 3) evaluation results from the sample group regarding

satisfaction with the website overall, it's at the best level ( X =456S.D. =0.15).
Keywords: Websites, Augmented Reality, AR, Astronomy & Space
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Add Target
Type:
== d
Q 9 00U b
ot
Single Image Cuboid Cylinder 3D Object
File:

Choose File Browse..

jpg or .png (max file 2mb)

Width:

Enter the width of your target In scene units. The size of the target should be on the
same scale as your augmented virtual content. Vuforia uses meters as the default
unit scale. The target's height will be calculated when you upload your image.

Name:

Name must be unique to a database. When a target is detected in your application,
this will be reported in the API

Cancel Add
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Comparison of Image Classification Algorithms Performance

for Eye Diseases in Humans
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Abstract

This research focus on a comparative analysis of the efficiency of image
classification algorithms for eye diseases in humans using the Orange Data Mining program,
which serves as a tool for machine learning to aid in the classification of various types of
eye diseases, including Cataract, Diabetic retinopathy, Glaucoma, and normal eyes. A total
of 4,217 images were used as training and testing datasets. The objective of comparing
the performance and accuracy of these algorithms for classifying eye diseases. The
supervised learning methods used for classifying the different types of eye disease
datasets included Neural Network, Logistic Regression, Gradient Boosting, Support Vector
Machine, k-Nearest Neighbor, Random Forest, AdaBoost, Naive Bayes, and Decision Trees.
The experimental results showed that the algorithm with the highest performance in
classifying eye diseases is the Neural Network with ReLU activation function, achieving an
accuracy of 97.87%.

Keywords: Eye diseases ; Image Classification Algorithms ; Machine Learning ;

Supervised Learning ; Performance Comparison
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(Johnson, G. J., et al,, 2012) s3udsnisguasnulsaniudazaiialiegiamuigay (Kumar, S. M.,
et al,, 2023, pp. 593-615)
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aunAtum7idulse 1eun Neural Network, Logistic Regression, Gradient Boosting, Support
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Tree (Ravudu, M., et al., 2012, pp.320-325)
Srfunnedideldunfafianioufiovdssavsnmuesdaneifiusuunnindmiulsa
aluaywd ieannsairdanesfiunsdeuduvuiifaouludnnsesmvieidadodnuuzvadsanm

wipenae 1o Bnviadiedesiunagnanideanisifinlsan saudeielnsnugUlslaegaiuie

2. dayauazisnisaiiuauide
2.1 ﬁﬂ“ﬁ'@ga (Dataset)

gavayausynaumennlsanuiazyssian laun lsasansgan (Cataract), LsAumnu
FuaeUszaiman (Diabetic retinopathy), 15Af@#u (Glaucoma) agm1un@ (Normal) Fanm
wanifuningisaingeUsramei (Fundus images) waggnIauTININMABUVa YA 15y
IDRID, Oculur Identification, HRF tfug Tnsgadeyaiilidmsunsidedausannivanls

310 https://www.kaggle.com/datasets/gunavenkatdoddi/eye-diseases-classification
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M1519% 1 uanayateyavedlsnnusiazUseiny

Uszinnvalsani Iuuyadoya (1m)
1smsansyan (Cataract) 1,038
TsAuvutuaeseamen (Diabetic retinopathy) 1,098
1smsaiu (Glaucoma) 1,007
s1UniA (Normal) 1,074
394 4,217

2.2 dnwazvaslspnusiazUsean

Tsamenaiatuldanuanuansananvnuazdadeiidmasensifolsn Tnseinisuay
Arwsuusivaslsan iz santudauuandisiusenty dous ennsdnides Tuauds mn
ven Falsamanlugfinuldunn T

2.2.1 lsaonszan ulsamiliinainiaudatuinas awvaiaannsdouveaudan
gty Fuinwuluayudiiongussana 50 BulU vieenaifnananvndu wu idulsatifou
Awile ingURwmasonimlaenss nsedmsldeinauaiesesd [Judu uidnwazeinisway
AmguLssorauanisiuly Tnsenmsvesiihefinusnniigadensuesiuuuusmiieudiivie
fvwentls veadiudifiey veaunmdou wazuendulaidalutinaisiu mufeniliannsod
wadldlunainansiu Ssmssnwlsadenszandnlngdunisindadiersesaatefoualdiand

AR

5UN 1 dnwauzvedlsadanszan
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2.2.2 lsAumnuiuestszavan Wulsamiliinanlsaumniusasiianmvnainszeu

% A A o v a =~ & g = A v
unnaluidenganilviiaaudeslunasaiieauazsruuuseaiman Lsatdidulsafiroudng

Funonazmnlulasunisshvlaviuviiedianavilviennisussiunintvs ailanaidesan

pathy

yaala

tic_retinopathy

,,,,,,

JUN 2 dnwauzvadlsaluImuTLIUTTAIYMIAN
Y a & PN = & = o § ¥ a

2.2.3 Lsadeiiu WWulsaniiinananuidenresdivseaman Gwanunsaihliiinaiy

aadenisueniuld lsaddnliuantoinisarand wainiinanudulunismigauluviane

dulszavnuasdauszamaniidwmaliianisgadenisueniule lsadeudulsainulalu

]
[y

NNY01Y wisinnunInuywdeny 40 Yuuld Inelsadesiud 2 viia laun lsadefiudaunduind

] Sy Yy a & o oaa v Y
91NM5UIARNINKasLALLAIETIToUAbN waglsadeiusoflileonn1s dewmsianwasin
ANURUgNALTTaTEYlIA

lngdsnsshwdediuliaunsaviilsamevials Weawsannsamuauldlieinisugas

€

197356199 WU MseIEennT AMSUUTENIUEY Mslawessnwn wsensindann Wusu

Juegfiumuguusivedlsa (Saba, T., et al., 2018, pp.1105-1121)

uuuuuuuuuuuuuu glaucoma

ucom:
ma glauco

a
uuuuu @ taucoma laucoma

laucoma

aaaaaaa m; glaucoma alau qlaucoma

sUN 3 dnuwuzvedlsanaiiu

qlaucoma
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2.2.4 aunid WWumsmfliinnaglsaunsndou odevansgnislunismyinnulasgns
Unf Teeiliaudangrslnianinnisuaaiulavniay wazidulseainanaiuisavinaudinsy

@ w1 v < o v & A ~ oo w a
Lﬂum'ﬂﬁQNWUﬂqiﬂig(ﬂUﬂqiuaﬂL‘Viu%']ﬂﬂ@ﬂigﬁ']‘ﬂmqlﬂﬂﬁaﬂENI@L‘Uu@ﬁﬂﬂ@ 5'33Jﬂ§llu']'%u@]'ﬁ/|ll

é’ﬂwmzﬂamaamam

g‘dw 4 aﬂ‘wmmmmﬂﬂm

(“?Jla%aiiﬁmfﬂ’m https://www.bangkokhospital.com/content/beware-of-4-eye-diseases)

2.3 Fano3fiuiilFlunissiuunnmlsam

nssuunninlsant lunszuviumaiouidaend esuvulifaeu lnefisaneiiiu
vanvanewuulAdenldbivangauiuleyadmiudwunamlsant (Meidelfi, D., et al., 2023,
pp.136-145) lauA

2.3.1 Neural Network Liuszuufidrasansiauveasaduszamluanosuyud lagld
SanosfiumendinansUssnaudienatedu (Layers) Insusazdudsznaugaelnun (Nodes)
viiewadUszamidion Aflanuduiusnsadinaansseninaiy

2.3.2 Logistic Regression L"f]‘ué’aﬂa‘%ﬁumqaﬁﬁﬁi%ﬁwmw%aﬁwLLuﬂst’mgaaamﬂu 2
Ny Aangy Positive Class wag Negative Class lnglaflaridu Logistic Function (3@ Sigmoid
Function) wlafuiaauiiazidu (probability) fishetsdayaazeglunguln

2.3.3 Gradient Boosting Judane3fiunisiseusuuuidaduida (Ensemble Learning) 7
Tumansadinmanduuuliludadu wu Decision Trees isasslunafifinnuanunsaly

nMsihwerseduunteya lngsiuauaunTavemiates lumaiiineiu
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2.3.4 Support Vector Machine \udane3vinlunisdwundeyauazasisveuiwnnis
AndulikenuezsenitangudeyalusUnuuilisdunianuusunvas lneldidunsmsounudaids
Wuflomenszegfiinniian (Margin) 9ndeyalunduusiazngy

2.3.5 k-Nearest Neighbor (kNN) {Judanesfinlunisduundeya lneazAum k dee
flndananyadoyaifiomanuadiossninsinedlmiuaziaegailndfian aantduasldnig

[

Tmn (voting) Tnetfuduiusiegslunsavaanafioglu k fetrsiilndiian uazaarafifisiuiy
Heeghanniignazivuaiduaanavessiegndlul

2.3.6 Random Forest Lﬂué’aﬂa‘%ﬁuﬁ'%’fmilﬁauﬁjmﬂﬁ’maumw6] aulddndula
(Decision Trees) Tngazairsiuldindulouuudunnanti (features) nyndoyasode ilold
lumsTuunviseriuedeya

2.3.7 AdaBoost Lusanesfiulunisairslunaiizeuiaindnouvesiogiaduliuuy
608 (Weak learners) uagliinminunfogneilFousfanaiauazisousanyadogidluiii
Sruuteyaiiiananntosas

2.3.8 Naive Bayes tHusanesfislunissuunuagyinnedeyadildnisiumnininog
\Ju (probability) vespana@numan Bayes' Theorem IﬂaﬁLmazﬂmamﬁ’@ﬁadﬁLﬂuﬁaisﬁiaﬁ’u

2.3.9 Decision Tree WudaneifinlunisiSouideyaiildlassatrsesduliifiodndula
Suundoya Insazaiilnusdmiuusazdunourosmaudsdoya Sdnuntasddoulaiiioades
funuantfuazAideanissuun nmsuusdeyavzsitlunnlvununinagliaaraduundign

9 Y

aula

EE

2.4 F3ANUUNITIVY
Fumoun1snisiUsouiisuussansnmeessanesiusuunandnsulsan luns
npaesiiuluswsueaisanilutls I@EJLéﬂﬁ]’]ﬂﬂ’]’iij’lsﬁmﬂaﬂﬁwiiﬂm’l (Import Images) 719 4
Uszianuuuadu 2 ngu ldun nqudeyayaiseuiuazteyagavadou fiednsdiu 80:20
Mntudsiniiunisatndnuney (Feature extraction) lasthgadayausufudnmesniun
SNYALLaNTY0INNISART SIUIUT IR 2,048 feature Faug no & n2,047 w¥oasiarmue

Uneinfiu (Labeled data) N5vyussanvadlsaniudazdeyaluynadeya nuudeanidunisly

)

9ano3NUTEUT ALIATOITNTUUUANY Wadmunamlsann  laedenudnuaueiiana waz
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Junaugavnedunisinuszaninmvesdane3fiuiildduunusznnveddsan uaztnadnwsnle

WARINAKIUA5I Confusion Matrix UagnsmliUIeuliguluusieg fegun 5

o B

e

Image Viewer

%\
4
Import Images % Embeddings — Data
SRR M
ES
Image Embedding | % Data Table ~
(=3
2 3r:_, “[=
W
L Q—ée
o &
o - -
/ Learner o &?@ Confusion Matrix
G
. Evafuaﬁm
Resujts
3 a3
Logistic Regression 2™ a /
L] C%)ﬁa
g. & Test and Score % ]
. & 2 ROC Analysis
o &
A
s
Neural Network & W
L
\E”b
i‘;:]itl 4
& &
¢/
-1
Gradient Boosting

-

B % q% Performance Curve
2 \2 \3
- - L
SVM
t{_. . .. g
“ A ?&: N i
Random Forest  paive Bayes AdaBoost
] &
3UN 59U

kNN Tree

MAUNNSNITIUSUNEUUSLANSNINUBI9aNDINUILUNANEINSULSARN
3. NANSNIAADY

A5IAUSEAN

Sanvesdaneifiulumsiuunainlsani ez Idgladenldds 10-
fold cross validation Tun1swusteayaiu 10 @wwing duieadiwwaznaaeuluna dly

AT iazanlumsinuseaninmuesisadanairiuaind1augnaes (ACC), CA, F1, Prec,
Recall kag MCC §9an519% 2 Wagmn15199 3
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AN 2 UAAINISIUSHULTBUUTEANEAINNITIIMUNNINLIANIYDITANDITTINLUUAIS

Algorithms ACC CA F1 Prec Recall MCC
Neural Network (ReLu) 97.87% 88.29% 88.30% 88.31% 88.29% 84.39%
Logistic Regression 97.52% 87.19% 87.16% 87.14% 87.19% 82.92%
Gradient Boosting 96.83% 85.32% 85.34% 85.39% 85.32% 80.43%
Support Vector Machine 96.08% 82.70% 82.67% 83.00% 82.70% 77.04%
kNN (k=4) 94.23% 81.45% 81.33% 81.34% 81.45% 75.30%
Random Forest 92.73% 76.68% 76.66% 76.67% 76.68% 68.91%
Naive Bayes 90.43% 72.18% 72.37% 72.71% 72.18% 62.96%
AdaBoost 89.81% 79.63% 79.68% 79.74% 79.63% 72.80%
Decision Tree 77.32% 69.99% 69.97% 69.96% 69.99% 59.97%
a1379fl 3 wanan1sSeudisuUseansnnuesdane3fiuuuy Neural network e Activation
Functions WUUAI99) d1M5UNSTMUNAINTTART
Algorithms ACC CA F1 Prec Recall MCC
Neural Network (RelLu) 97.87% | 88.29% | 88.30% | 88.31% | 88.29% | 84.39%
Neural Network (tanh) 97.73% | 88.21% | 88.21% | 88.20% | 88.21% | 84.27%
Neural Network (Logistic) | 97.57% | 88.34% | 88.33% | 88.33% | 88.3d% | 84.45%
Neural Network (Identity) | 96.90% | 85.91% | 85.95% | 86.00% | 85.91% | 81.21%
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#1579 Confusion Matrix Wumsniddnllumsiaszaviamuesdaneilunisdous
Fe1A3 999N i eAIUIMAT True Positive (TP), True Negative (TN), False Positive (FP) tag
False Negative (FN) Tnefiansandndiuaindefisana3fiusuuntssanvls fu diiduase Sana
Az 398lALans Confusion Matrix 484 Neural Network (ReLu) tilasanndanasulldlvia

ANNQNABIEINgR WiiuTeway 97.87 WaTeuiuiudanasiuwuudu fwns1ed 4

m‘maﬁ 4 11dm9 Confusion Matrix 989 Neural Network (RelLu)

Predicted
cataract diabetic_retinopathy glaucoma normal 2
cataract 1918 3 105 54 bodo
diabetic_retinopathy 4 2097 33 66 blboo
g glaucoma 104 22 1623 261 boeoc
normal 50 69 217 1814 bedéo
3 lbboabd boa'e owaldc beowé GEGo

31w ROC Curve Wunsmiildnuseansnnvessanesiivdmsusuunnmlsan fiay
naondulAIn18A1 False Positive Rate (FPR) ULWNY x WagAn True Positive Rate (TPR) Uu
wnU y 1a8Ls19871As 18R USEaNS A N0 ano s NN S UT LU AN LS AR LA Az UTELANNIY
Snvuzvendulds ROC fdlnduudreuuminlaaginlidanugniedlassuesnimeae Uity

Wity Aegunmd 6-9

=T1TBE Toww
fl

5U#1 6 N30 ROC Curve 283M13314UNANLIARDNTEANAILBANEIALUUAIY
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prrer—

=ETBRE Jwsn

35U 7 n519 ROC Curve ¥8ams9uunnmlsaluIninuiuaeyseannnig danasiuwuuaie

17 ot

STER Aume

8 N31% ROC Curve 799n153UNNINLIARDRUAIISANDTINLUUAN)

Z7ER Hoom
]

35U 9 N33 ROC Curve ¥83MITUNNNAUNAMEEANDITINLUUA1Y
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n3 Performance Curve \lunswiitlfvenuszavsnnuazandnuzvessanasiiily
nsduunnmlsan Aazndendumnieqaseni Recall VLW x Wag A1 Precision ULWAY y
gL insenuseansnmuesdanasiudmsuinuunnmlsaniusiasUssinnaiudnuasued
ulAs Performance filndysmuuwinlaaesilienanugniedaesiuvasmsmageuidy

Wity fsgunnid 10-13

0 o1 W ] w [
L] o
=?HRe Hraw b Ly

5U# 10 31 Performance Curve ¥84n1334UNANLSARBNTEANILTANDINLUUUAIY

=Z7TBRN s B @ Cant outputa model:

5U# 11 n99 Performance Curve 984n1337uuNAMISALUMINUTURDUSZE AN

AIDANDINULUUAIE
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Al

s
=9 2 susat0 [

e

5U#1 12 51 Performance Curve ¥89M531uunANLsARBRUAIdanasiukuUsIe

E1BBe AnwwD 0 Can cutput a modet:

5U# 13 n51 Performance Curve 384n153HUNMNATUNARIETANDTANIUUAI99

4. dyunauasanusnena

NNANITNAADIVDINISHUT I UM UUSLANS NNV 90 AN NUINLUNANEIUSTULS AR LU

Ya

¢ ] VY o ax oo a a ° - = g v
uywd Al danesfiuniusgavaamlunisdiuunainelafign Ae Neural network L%

q

Activation Function UU ReLu IA1A313QNA DY UT 08ae 97.87 LardanaINum i
UsgdnSanadudl 2 Ae Logistic Regression FelA1AUgnAes Winduseuay 97.52 uag

SansNUNIUTEANTAINGRUN 3 M. Gradient Boosting FeiA1AMNONADY WinAUSDLaE 96.83

Y

LY a

WA bR UNNSUSEUIANAYDIDANDINUADUTINUNY WaLdanasNuNL UsednSnnainud 4 Av

'
v a

SVM fifanugnaesriiiuiesay 96.08 uazdana3iiufiiiussd@nsnina1suil 5 A kNN (k=4) i
AIANNENABYINAUTREAE 94.23 UazdaneiNunilusea@nsamandun 6 A Random Forest &

AIAINABIYINAUTeEAY 92.73 uardanaiuniluszanSanadun 7 Ao Naive Bayes ifn
8

8 AdaBoost fiA1AINY

o))}

AUgnapuviiuiesar 90.43 uagdane3iuniuseansananaud
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andewiniuiesay 89.81 uavdanasiuniiussansamawun 9 Ae Decision Tree AA1AIY

£ ]

NABLINAUSREAY 77.32

Y

1AgINAIAIUYNABIYDITANETNUYDY Neural network N9AMERIIBTILN1TNAGDILTID

Wiguisunsla Activation Function WUU8Ue @enaansladasll a1aufl 1 wuu ReLu diAn

o o A

ANUgNABLYIiUTeYay 97.87 UarA1RUN 2 WUV tahn fAnANugnAeiniusesay 97.73 Lay

'
o =

a1AUN 3 WUU Logistic dAAugndeuviniusesay 97.57 Lard1aun 4 wuu Identity dipn
ANUgNAaLiniuTesay 96.90 lnenadnsnlaazaenndosfiuiuiliuvesnsan Performance

Curve 999N153UNANLSARLARZUSELAN NoanasNNUee Neural network (W@uan) Ww1lna

o

yuYNUUINNAgadmavlidAaugnaedaesINYen1saaeuavign wilunanguiunsiu

ROC Curve hanINaans vadUseansS N1ne099anasnu@InsuIbUNAINISAPNN ANER AD

q

Logistic Regression (\u@u1nna)  Ndnuwazvandulas ROC I lndyugreuuiniigadxa
o ya | d I Y A v v a
Mliliaraugneeddagsiuvein1InaaeudlndiAesiudanaiiuves Neural network
(Siddique, M. A. A, et al., 2022)
Aadunuegy19839a3UlA91 Neural network 719 Activation Function wuu RelLu

Uszansanlunisdnuunamlspaluuyuwdlaffign 1189910 Activation Function Wuu Relu

| a Y Y ¢ a [ IS} v . Y v v a s = 1 v a b4
gL ANAUFUNUS T LT uB adu (Nonlinear) Wiudane3udsyrgliatunsasous
ANFuRusNgudausEniadoyaduasnadnsle daavilissdnSnainvesdaneifinaiunse
Fwunnnlsanlify Fsaenadeiunaauidedundenld Neural network Wudanesialu

a 15 Y a = & v Y o=
nsiseuimelATesdnshuudedn nszdulassasinigludanesiuves Deep Neural Network

(Aggarwal, C. C., 2018)

5. inAnssuUsENIA
YOUDUANANVTIVIINGINTABUNIADS AEINedIans uvinIngaeuwdlivazdinu

Uadn a5 nsudadnd Wedlny
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The Development of the Augmented Reality Application for Promoting

Community Tourism in Muangkaen Pattana Municipality, Mae Taeng, Chiang Mai
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Abstract

Important tourist attractions in Muangkaen Pattana Municipality have an
interesting history, but this tourist attraction does not yet have many people providing
detailed information about the location to tourists. Therefore, the purposes of this
research were 1) to develop the virtual reality technology application for promoting
community tourism and 2) to assess the users' satisfaction with community tourism
promotion applications by using the virtual reality technology application. Two sample
groups consisted of A sample group of 5 people was used to evaluate the efficiency
of the application using a specific method, and a sample group of 30 people was used
to evaluate satisfaction with using the application using a simple random sampling
method. The research instruments used were the efficiency evaluation form and the
satisfaction questionnaire. The statistical tools used for data analysis were mean and
standard deviation.

The research results were: 1) community tourism promotion applications
present tourist attraction information using virtual reality technology applications in
two formats, as follows: 1.1) Use the application to scan through posters. The

application will display tourist attractions in the form of 3D models, and 1.2) scanning
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through the marker from the actual location will display tourist attraction information
as a video. And 2) the performance evaluation results from experts were at the most
appropriate level. The mean was 4.54, the standard deviation was 0.64, and overall
user satisfaction was at a high level. The mean was 4.47, and the standard deviation

was 0.66. thus ensuring that it can actually be used to promote community tourism.

Keyword: Applications; Community Tourism; Augmented Reality; Multimedia;

Muangkaen Pattana Municipality

UNANED
anuiviesfedrfgluiuimauiadisadsswnuimuniivsyidnnudunfiuiaula
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wazdlaiiflideyanvaviduavasaniuiuitnioniien ey :1uiTell

a v

nUszasdLile 1)
fimuuoundindumalladnmaiiouaTailoduaiumavieadioayuvy uay 2) Ussiiuam
flanelavesiliuoundiatumaluladnmaiiouaiaileduadunsvieaioyusuy ngusedns
U 2 NUUTENBUMEY NaNFIeg WA mMTUUTEuUsEANSAMvaLaUNGATY T 5
Au Taen1sld38n15HULIaIae LagnguIag19vaenNIsUsEliuaNianelavesnsldeu
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Abstract

The aims of this research were 1) to develop a cultural tourism database
system and 2) to assess the satisfaction of users with the cultural tourism database
system in Mae Win Subdistrict, Mae Wang District, Chiang Mai Province. The target group
used in the assessment of satisfaction was 60 people by purposive selection. The tool
used in the research was a satisfaction assessment form regarding the use of the
cultural tourism database system. The statistics used for data analysis were the mean
and standard deviation. The results of the research found that the system was
developed in the form of a web application using the PHP language together with the
MySQL database management system. This system can add data, delete data, search
data, update data, and display cultural tourism information. And the results from the
satisfaction assessment of using the database system found that users of the cultural
tourism database were overall satisfied at a high level. The average was 4.38, and the

standard deviation was 0.63.

Keywords: Database System; Cultural; Tourism; Cultural Tourism
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Abstract

Growing crops, what farmers expect is produce that can be consumed and sold to
make a profit. Factors that affect crop yields, including yardlong bean cultivation, are plant
diseases. In order to obtain sufficient yield to meet market demand, chemicals must be
used in the production process. Proper prevention and treatment of plant diseases will
result in reducing damage and production costs. If farmers have tools that help analyze
disease, they will be able to use chemicals correctly. The researcher therefore studied
and developed a diagnostic model for yardlong bean disease by extracting image features
together with data mining techniques. The diseases used in the research include powdery
mildew, rust, leaf spot, leaf curl, and leaf spot. The objectives are 1) to develop a
diagnostic model for yardlong bean disease by extracting image features together with
data mining techniques 2) to test Performance of the developed model And in the
research, image feature extraction algorithms were used, namely Simple Color Histogram

Filter and Auto Color Correlogram Filter, together with data classification algorithms,
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namely J48, Random Forest, Random Tree and Hoeffding Tree. The results of the
experiment found that the algorithms Auto Color Correlogram Filter combined with
Random Forest that can diagnose disease from photographs, with an accuracy of 93.30%,
precision of 94.40%, recall of 93.30% and f-measure of 93.10%, respectively, so it can be

applied to develop an efficient system for diagnosing yardlong bean disease.

Keyword: Long bean; Image feature extraction; Data Mining
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Accuracy = (TP + TN) /(TP + TN + FP + FN) (3)
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- ANANUANLIIET WUNTTRANIAULLILELaZAIANNTEANNS DU AUV DIFILUY
Tnefiansanweniazead f9auni1sa (6)

F-measure = (2 x Precision x Recall) / (Precision + Recall) (6)
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wadng Insves, 8391 Haasey' uar AN FTad’

'EANU1ARNNILABIEIND AMEN1TURTMAENITIANTT UNINeISeUNIa1sAIY

Lersak Phothong!, Arisara Phadungcharoen® and Supakorn Srisnga **
'Department of Business Computer, Mahasarakham Business School,

Mahasarakham University

* finusUszanunu: Aans f3adn dla: 010974011@msu.ac.th

Abstract

The accurate identification of lung cancer stages is crucial for effective screening
and treatment planning to extend the survival of patients. This study explores the
development of machine learning models capable of accurately classifying early-stage
and late-stage lung cancer patients using 800 chest computed tomography (CT) images
from the dataset on Kaggle.com. The standard CRISM-DM process was used to guide
data analysis and model development, aiming to extract useful features from the
images that could be potential indicators of cancerous lesions. Subsequently, the
performance of three machine learning algorithms, Deep Learning (DL), Artificial Neural
Networks (ANN), and k-Nearest Neighbors (k-NN), was compared for the task of lung
cancer stage classification. This investigation revealed that the k-NN model
outperformed DL and ANN in this specific context. The k-NN model attained an
accuracy of 969%), Sensitivity of 96.25%, and Specificity of 95.75%. This research
demonstrates the potential of k-NN as a beneficial and efficient tool for classifying

stages of lung cancer using CT images. This advancement holds the potential to
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significantly accelerate diagnostic processes for medical teams and enhance patient

care strategies, thereby improving the efficacy of patient management.

Keywords: Lung Cancer Prognostication; Machine Learning; Risk Stratification;

Mediical Imaging; Computed Tomography Imaging

unAnga
N39LUNTTETYeLEISIUanogeuuglinUd A pE 1989 N1TNTIANNTDILAE
NSIHHUNTS N INUTEANSA ML ERagN5TenTIn Ve Uy 1udTeianiuniswmun
Y = v a4 Ao ° o < a v
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fihe swdsiegseudns Jademsiinuzssflanmgunainiugnssy arsnouzifeninnns
Usgneua1din uazuafivluenie (aumiy lyend wazans, 2016)

n9ifiadeuazdnuenitasuznsenidutuneuiifiaudAydmiunsnaumeunis
Snwuasguaaun e Uiy (Wang, et al, 2020) Ingiamznsuenuezszni g iieuss
enszovSudunarsrazanat Somnedinsuisiumimdssmedlsalidaou maudsty
audssimnefanssuunsvesvedsainlusssniudundessergnaiy welwanunsn
fvusgwaznaian i unzauiuss srveazsald Gud wwduns wag gund $9
34, 2016)

anudnmthlumaluladnsisoudvennios srudunadanissoudidedn wu
n38Y18UsEamAaulIgdu (CNNs) (Huang, et al. 2023), iaTeneUssainiiion (ANNs)
(Farhad, et al. 2023), LLastﬂﬁmﬁauﬁmﬁiﬂé’ﬁq@ (k-NN) (Malik & Singh, 2024) lsU5uUss
N13319881aZNITTNYINNNITUNNd a1l Tud1Agy N15IU9d8lAsN1TILATIZRAINNN
AsWNNEaemata Machine Leaming wAns1991nn153 Hadauuus wuia o 09910
ANuasalunsUsEIRanadeyadunnLarausadunwaznensadlsalautug1ndd
Tneanzogredinsidmadia Machine Learning fUAIMENENIINITUANG 19U ANBNTLSE
powfiunes aunsannTdulariieneidnvasamevenioseniuyudliamnsouoadiuld
Frepian madneiammariitelunmennsallsauniaentugddenediussaniam
LAYIINS?

miwmﬂiaﬁiﬂmL%ﬂﬂamﬁz‘]gqumaﬁqmﬂ%’mduiﬁ§ Machine Learning Lii®
vhuemsiauvedsanazaudssdunsgnaivesmeiss deaansasildlasnsiiese
aenustrsfmesuardoyanenIsungdu 1 uenani nevndeyaainaw CT ey

NSHARLAENITUTHIIUNTENIMNSINITHIARNTUNSSEUSTENG I Ie NN TIAIULEES

vaan1sanatnvesnsisslud Uisueis wenvialilywadidn (NSCLO) szpzusnil &l

14 Y
o A Yaa <

unsnszeludsmauunaeslafsslu (Huang et al., 2022)

N15398UH9AL gL BNAUIRIMUUNITTBUI VOLAT 0N AT MUN Une
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= [y

Uz\59UonTT UL T UAULAZIZETANAIY WIBARNITZYRINTTWINNEY anauLdesveInISIladed

D

linssfuszezveszss uaziinlenalunssnuilsauzifevenlildnadfign mawauiuaz
Uspifiulszansnmuesianuunsiieudveaaiedunsudstunudsauas manensel
TsnuzSevantugdlasldnmenasdaonfinned kunmsliesgidnuusanzveaiasen
wazszezvadlsa Anuutazlulunisldmealianisiousidedn laswieUssamiien waz

ieuthunlnaian ihludgnisimuinuuitaeimianuwiugadunisduunuasneinsallsa
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Anudsaluniswaumalulagiwaidluiie awedeiinauwlug lunIadeviNgu L

v 1

FargliunmdanunsannaununssnulngauuasiuinfidmivdUagle Wesnms
o A

Wadennadazududiaunsailugnisdnauladenisnissneimungay aanailunis

$hwn waziinlenialunissentinvesyUe

ASn15MAag

Az 33uladunaiansvinviliesdoyanin (Image Mining) Iaen1sldlusunsy
RapidMiner Studio Version 10 LATA AR sd ULAS Y IMMI (Image Mining Extension for
RapidMiner) dsazdinszuiuns nMsuonandnuaiy dmiunisiuniliosgunin (eumnsd g
Useiass, 2022) inldiileairsfuuusiassdmsunsdnuengihouzifadensyoziudu uas
uziswensveranatulaednisldnszuiunisuinsgiunisvinmiesdeya (Cross-industry

standard process for data mining : CRISP-DM) Y19uA 6 TusDU
1.nsvhanudlafeafutlgw (Business Understanding)

JagtulsmuzSelonduniduamandnvesnsdedinialan (wy.Ui3wd deunes
, 2018) agtamzlunsalnnulsalussuedugs aAnuaidmisauliudugilunsidade
aunsavibidUaenatalonialunissnulaegwin Ay N1sHRWIAILUUNISISBUS Y0
LAS 0971 AT UAT UAMULA aazNeInIainasiAalsala a1t g Fananeduniny
ADIN159LI9AU NSAN®IUYU 2023 1ae Babu WazrAtly WUINNISIENINLDNTELSEABUNILADS
(CT) aursaiuANBLUg IUNITRTIaNULLDI9NE 90% a813lsAnny AnuLLus 1T IR
= ¢ A ° a a v
flanuszaunsalivaeanudetvguedlnndlunisudaranin nsdinalulagnsiseuives

A | aa v ¢ < aa a a

ASBIUNTILNTEUIUNNTINARE I Tun9eanNiUsE@nsnn

MINAUAIRUUNITSeusvenAIafiansniladelsauziswenlaegnesimsuay
waue T eIwATI8anN15EYRNNS LUNNSWUANANIN LA TI98aAaNA LTluNIS NN

a [ d' o & Yo Vi
waziiidlenalunssnuiuszauanudisaliiuddae

2.msianudilangliudaya (Data Understanding)
Tayafi3deliinuriinisideluaseilladiiunaniulesd Kaggle.com lnailuyn

£ 3 a s < = [ 1 I ! 1% 1 1 a t% =

Jayaninienvisdneuiinnes unsweondegninuuudu 2 ngu loun nquszezisudy i

Funmegn 536 JU wasnguszerqnany f1uiu 561 U Jududeyavesiteusiiaen
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[

MAnTuase Inengudoyarsasanguidudeyanmienssdreuiiames Inevisasingudoyadl
VMR 3 YU 5123512 finga 623x512 finiea wae 801x512 finga nnanidunmiign
Tadulid JPEG w3e wiwnana jpg iieunluldlunsiesevideyaiiioniuuudiaed

wisnzausaly

3.msm§am’1’aga (Data preparation)

Aadelavinnsdawmssudeyad miunisAnuendUisuzisen seesisusuwasiUae
< o = £ ¥ . . . =
ugisaanszevanany lnemsvinvilesdeyanimamienisldlusunsy RapidMiner Studio it
VINN9UTIUINBUUTEANENINTBILUUTIA0IAN9) N1TIFUTUUNITEDNLUUTADIN RN AL
- o o < ] Va o Y o 1 v < S 1
e msumnensallsauzielentuge idelavinisudayadeyasenidu 2 Iamesedes
Usenausme Inamas “Begin Cases” 1ulwalnasNiaAun nszegiSuAY 311U 400 AN
wazlwaines “Malignant cases lulnatnasdnaiAunimszezanaiu $9uau 400 AN 69
wanslun il Llagamlundagliamesivuinindune 3 vwie laun 512x512 Winlwa
623x512 finga wag 801x512 Ainiwa iesandeyalunquiiieusislenszeviiudunay
sregana1udauIulivingu (Unbalanced data) 3383414750154 (Random sampling)
= Yy v i = i i v o oA i
wielvlangudeyaniauna (Balanced) lnvduidanamainusazngulifidnuiuminiufengy

az 400 5U Ismsiivisananueaiinionnintuanmsiiteyanlaunauayviliuuudnasd

Y

[
a1

armiuglumsvhuiegetu nmasSendeyaludnuasivislinsidvansaioudou
UszAvsnmuaauuuiaedldesnafiussAnsnmuandeield uenaind nisinuauinaves
amilddmiumesgnidutadedfalunsnnenuaitausuazanugndesvesdoya
Tunsidy

1A INNIe3ugUn mas I azinswlassunmliieslusuuuuresdoya
1A598519 (Structured Data) A 3835 N15W8NAME NWUENIIETTUYIA (Natural Feature
Extraction) ludeyanmilunuimdidglunargueundindy 1wu n1sdndsznnaim (Image
Classification), n155, 91390, (Object Recognition), kagn1suu4a1un1N (Image
Segmentation) lngnsltluinanisiFeusvenaios Wy ndetneuszamifionidsneuligtu
(Convolutional Neural Networks - CNN) (Chang, 2023) uaggana3sun1siseusid9an
(Deep Learning Algorithms) (Hariharan et al., 2022) ﬁﬂ"jﬁlﬂﬂ’lu’ﬁﬂLLﬂﬂQmﬁﬂ‘Umz‘ﬁlﬁ’l Aty
1nnmle 1wWu U314 (Shape), @ (Color), \loduifa (Texture), wazdnuaziaiuil (Spatial

Characteristics) A A N¥UENATE TANUE 1A YA 8N1TMTIFTUNIIN1EAIMN (Physical
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Detection), 1153 1unna, (Classification of Objectives), LAZITUM 1UA 198 U 9
(Downstream Tasks) uaﬂmﬂﬁ WAtlARIY 9 1y A150M088LTNEY (Linear Regression), N9
IANFUIUY K-means (K-means Clustering), wazia3av1eUssaimiiisy (Neural Networks)
gnltdmsunsidngusuulunseuiumsiinsieiteyalaesaiunnsu (Hyperspectral Data

()

Analysis) Fetelunsuenandnuvazfifaumdmiunmsdnussanuagnsiasiei (Kumar
et al, 2023) 8eluniniiu N3l nsEUIAdNISIS oA NUATN1TUTENIANAN N LYY
OpenCV Sdaaiﬁmmmﬁai’wﬁa]ﬂiimmwwémﬂ’iﬁiammamﬁmﬁwléf TneLiufsAudAey
yoan1suenauanvazlunisunlosaududiudinaznisuszgndldlusuainudasnsie

(Hassan & Sabha, 2023)

. ! a s
(Begin Cases) nmigngneyfianosihg (Malignant cases) NMWANYADUNIIHDT

<
uziSonsuzisud ugiavanIsEERnany

AN 1 é'hashamiﬁ']LLumJizLﬂm’faagjamwmaﬂamﬁfst,ma%

uziSensrezI AU STETANAIY

Wansviulastoyaninluseauaina (Global Image Mining) MauNsakenA
anwnslanzvaskdazn 1l NuIdelladunsdasenanifivesninenaisdnauniames
o v < a 13 [ o 1
d1msuueisalen laen1sTtATIeviAuda NYMraINAININUAY1391 (Grayscale) WU 5
Aasanwaiznan LA Alisegu (Median Global Statistics), Adsauuninsgu (Standard

Deviation), ANtadeneanfseauaina (Mean Global Statistics), AM@n161ga (Minimum

A

Gray Value), uazA1dngagn (Maximum Gray Value) auanalunisad 1

A

AENIE9EA (Maximum Gray Value) uanediennuiudugaanuafinigalunin ¥

Y 9

a A

919U isAuRnUnAnsalladeniinisazanveawaduzissgegn nsldadaelilueag

'
=

41113095393 UN U N dANududuiaUnfals vaenaaienadfseauaina (Mean
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Global Statistics) a@nIdIANLAALVBIAUTUTUYBIRNNLALUANITININ FaTUFIwNUYD9

AT Rdafaavualuntn AddelrlueatasiumulduidlUvasanuudulunin

= & v P o w ¢
KN L‘U‘UT@QJ@WU%WU'&'}ﬂﬁUyIu’f]']ﬁWEJ']ﬂim

Y <9
1 £y

AN sEFIUNIEDASEAUAINa (Median Global Statistics) banadIAINA19VBIAIY

<9

WUTUVBINNLEE TIanNansenuaNAIRAUNG (outliers) Tunin A1ty reliluinanansan

A °

1 & d' <@ v 1 o X A a1 a a a . .
ﬂ’l’]ﬂJ‘Vm’]LLNUGUE)\‘ILIJ’EJLEJ@M%?QIWLL@JUEJWSUNLM@NF’]’]N@UﬂG] 1usuzuzwmawnmqm (Minimum

Y o

Gray Value) uansfaaandudusgavesiniualunin Ysgdausiuninisviaigveileige
vseunAlfanssuiaunftes Adyrglilumagiuisansiaduiunidanuiaunivie

17 '
=] IS

iledeiifinmsvianetes

Ado9uuNmIgIU (Standard Deviation) Lansian1snszanefvesAA Ty
Tunw Ysvenfsauudsunuveadodenelunw eritelilueafiansaneiuiuroy
yosaududulunm Feeravsuendeenuliainavevendodonzss nsvutuvesiia 5

Aasanwariinud 1Ay lunsadunaNiauLlug WAL AI NN TORENLEEAILLAN AN VDY

(% '
A A

WaltauzSalanlunnianatsdmauiimasiaasgeiiuszansnin

A157199 1 waanndsugunmlindudoyalaseasne (Structured Data)

Row Label Max Mean Median Minimum  Standard
NO. Gray Global Global Gray Deviation

Value Statistics Statistics Value

1 normal 255 99.647 50 37 69.840
2 normal 255 87.922 48 37 67.742
3 normal 255 89.270 57 37 71.859
q malignant 255 146957 196 0 83.973
5 malignant 255 143511 194 0 83.738
6 malignant 255 135405 95 0 79.057

4. N58319UUUI809 (Modeling)

lunsnsgudeyadmiuiuunaimenaisdneuiinnes inladenldinalinn1siseus
Wadin (DL), laseunguszaniiiey (ANN) uag kIndiAesiian (kNN) Teyayaillauiain

Auled kaggle.com Fadusunimenasdneuiianmesvisnun 800 3U uutesniuasingu
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naway 400 U Taegunwiamundaiuluguuuulng JPEG (jpg) Taemsdnifuguniwdlign
wunduaedlvames Wawmesusniedn "Begin cases’ Idmsudnfunmenasdnoufinnes
vosfUruzSeenszayiudu S1uu 400 3U uazlilainesfiansdoin "Malignant cases' 19
dmsudaiugunmuzisavenszazanaiy $1uau 400 §U %’azgamd’nf%auﬂﬁmﬂéﬂumi
afruvuitasafionsdaueniiasuzdwenssoziiudulazuzifeensrazgnay lngld
wadarauildnan Snsthefiuaruuiuguazsyansnmlunsidadelsad

At 2 wanan1sllusunsy RapidMiner Studio Tunsiuieuiflsuysyangainaes
wuudraesing o dmsumsviuneteya lneEuannsiidgedeyanmenssdaonfine s
Mnduidfeyaiioaiiswuuiiaemas 1 wwunieniu souldmaianisnsaaouaniu
andesdnungy (Cross Validation) Ll onaaeunazUsuAmsfiimesvesuvuitasaiiion

lassasanmunzauign maansilaasinunuiouiiouyssdnsn nuaaluudnaedsing 9

AN 2 LuvTaeIneg Nl usunsiuTsusuUTEans A s siuudnass s lusuATy

RapidMiner studio

wadla DL ilumadaniwesnsussinanadeyaiililasaiouszamifion (Neural
Networks) AifllassasrsdudouiionilvszuunenfinnosaunsniSousuagyinunenadns |4
Tnglifosszytummeuniodnuarresdoyaaimii audn (Deep) lu DL manefiesuay
Fu (Layen) lulasseUssamiteniiflnnuasdudou Taswheussamifiouasdosssanana
Toyarnumanetuiiolfsruuamnsdunudnuusiamevoandudoyausaznguld Tun1s3de
fldiumeda oL inldlumsdpuendiheus fonszoniuiuasuziisonszoranai lns
faruaen Hidden layer sizes Wiy 320 wagfwium epochs Wiy 20,000.0 Ssdonndes
funiseaes Kumijit wazeaz (2022) Aldunaia DL TUlHlunswensainisialsanasn

Wonluanos N15as1euudnass DL melusunsy RapidMiner Studio LaRIRInIwg 3
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Process

() Process » Cross Validation(Deep ) » R E E 4+ w [

Deep Leaning Apply Model Performance deep
g redl) rod g ped s wh—qw g =P
" b - d ' 4
sa) o g woa) e wal)
~

AN 3 LUUTIRRINSLSEUITEN (DL)

TaseveUsea ey (Artificial Neural Networks: ANNs) VO UL UUT 1809914
A faly v ) P & P A A '

mummammlmLLNWW@%Q'}ﬂimqasNﬂizmmammww UseNaUMELNUA LT aumMD
o d“ o 3 v 1 = Y} 6 a Yo
AuiednasuwadUssanuasUszdianataya ANNs [WULAEINUANBINYYE LSEUTNIY
A0E1aazaIN1TaIANSAUIUdugau ilimunzandmsunslgausieeg saudenis
Mg siinuzssUean (Dimitrov, 2023) NMsAnwilae Eduarda Vieira wazane (2021) 819
TwatialassvnsUszamienlunisinuienisiiauzisalen wansliiudainunainvrane
LALUTEANSANUD9 ANNs TUN15IT8NI9NITWINNG WAL NNTAS19LUUINADWTINGINTA] NS

as1anuvinasslassiieuseaminsunslusunsy RapidMiner Studio uaasluniwi 4

Process

{) Process » Cross Validation(Neural Net) » PR 2 B + @ o [

Neural Net Apply Model (3) Performance (NN)

LE) bra mod mod &y mod 4 oy b, Isb % per d
¢ 3 wl " med per exa per

AN 4 LUUINaed tasseusya ey (NN)

wAllA k-NN (k-Nearest Neighbors) 1Juuuusnasamsedanadiiud lolunisduun

v

Tayanievinuiel lneiansandeyanlndifesiuteyannenisiuunvsorinuena tngly

Y

£ ¥ = LY 1 ¥ 1 = LY a v . . . . .
VANNITAIUAAIYARINUITENINUDYR LYULAYINUIIUIRYVBI Maleki, Zeinali, wag Niaki
(2021) Tldwadaoutuilndiigalunisasisuudiassdmsunsiuneussienssey

A ¥

SuAU A9Yinuveamaila k-NN Ao Welltayansayntayafinedn1sIILunmsonadnis
iwngen seuuazmdeyanindlAgaiulagAmiuinsseing (distance) seninatayanioyn
v ] Y A D - o Ny yva A ° Y & o

Toyausiazyn wafendeyavseynteyailndifissiandiuiy K ya vaanntuaglinisivieg
YIAUAUTEANTOYATDY K Toyaty 9 Lilen1muaUseianms oA #0139 14un13e

ey (Progga et al., 2023)
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Process

() Process » Optimize Parameters (Grid... » P P =2 kB 4wl

Cross Validation

AN 5 A5zUIUNTUTUNITIAME$U0LUUTIa8Y k-Nearest Neighbors (k-NN)

weallaiioudunlnanaamungdmsunisneinsailsa lnglamglunsdlvesdoya

Aefufiheiflsauayliflsa lunsifeadell fieldhuvudiaeuieutuiflnddigaunld
Tunmsdnuengihounssenssesisufunarsvozqnai esnmadadaiu sataeluns
AedouarAauengiaelfosnausiugr nmil 5 uananszuaunsUsumslinesveauuinas
k-Nearest Neighbors (k-NN) Iaglainatia Cross Validation Tulusunsy RapidMiner Studio
Foyagnudi (input) wazusniduyeilneusuuazyanadeuiieUssiiuuszansainves
LUUSIa8Y NSTUIUMSTEENsUSUNNTimes (optimize parameters) lngnsnnasinans
pdufiomeniiangaudian Cross Validation gaelimsussifiunadamuiiomsauazuug,

W WeninslddeyanmualunisinousuuasnagauluuIIaes

Process

) Process » Optimize Parameters (Grid . » Cross Validation »

kNN Apply Model (2) Performance (knn)
u qe -y nod_ e wh—q» g <P
v 4 s v b A
sal) o g ned) o cal)
e

AT 6 NTEUIUNTASIUUUTIA8S k-Nearest Neighbors (k-NN)

nsusunIdinesiuduneutdiaiudiagegegsdunsiinysz@nsainiazaiim
wiug1veawuuTIase k-NN lunrsaanisalivseudstutdeyandudou wu n153tadelsaain

4 a ¢ U v a . . ) a f &
ANNLBNYLIYADUNILADT AIUU ﬂ’]ﬂ‘ULVlﬂUﬂ Cross Validation agn15UsunIs1uLea3Uu

=

Fumoudn “zy,mhsJLﬁummmL%aﬁaLLaz‘Uaz%m%m‘wmmmaé’wﬂumﬁ%’sﬁ AT 6 wans
NTZUIUNITATILUUII809 k-Nearest Neighbors (k-NN) Taglalusinsa RapidMiner Studio
Funeuuszneudienisineusy (Training) wasnsmadeu (Testing) Tuduvasnisilneusy
foyagnind (tra) ioadrsuuudaes kNN (mod) uazUssiiuna (eva) 9nduludiuves
NSNAADUY LLUURTwamﬁa%’N%ugﬂﬁﬁiﬂ% (Apply Model) fiutayanaaau (tes) \euseidiy

UseANSn1nuadwuud1aed (Performance) tngdn1sinnaanskazslSsusiesuiutauaasy
Y
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nszuaunsiiglilawuudnaesidanuududuazseansangslunisnensalnsowustuy

Toyan1uneInNIg

5. n1sUseLluNa

msUsuidiunaveanuideil ndudideldvhnauieudisulssansamuesuuiiaes
Tnefnnuuudiassgiimafinesnisnsaasuiuuiiungy (Cross Validation) tilefiagiinen
AMNLLU(ACcuracy) AUTEENSNINTIL (F-Measure) m1aaula (Sensitivity) WazAudinig
(Specificity) WIddmSunisseuifisuuszansnmueanuusiass wieflvemuuusiassd
mnzaufiandmiunsdaueniiisuifelensreiFusunazithouzidlonssozgnanlag
finsisuisusrans nmvesuuudiaeagldndnnis wnsndaruduau (Confusion
Matrix)ﬁwé’ﬂmiﬁ%ﬁwmiﬁmLLaﬂsﬁa;ﬂa‘ﬁ'Lﬁmsﬁumﬂmswmﬂﬁaiw%miﬁﬂmaé’amzwms

ANLEN 2 SLAU AINITIN 2

A15199 2 nsngmnuduay (Confusion Matrix)

Predicted Positive Predicted

(yes) Negatives (no)

Actual Positive True Positive TP | False Negatives FN

Actual False Positive FP | True Negatives TN

Negatives (no)

wnsndanuduauazidunsidimeiaiesizy vinune wensal laenisiuSeuiisuen

AnuduasatuAluAnTuaT

Tag True Positive (TP) Aauuaitunefinfiuase Lagn1sweInsaiballintuas

v [ [
A U

False Negatives (FN) Aatuvosthumneiiiniuass wazn1sneinsaludiluiiintu

True Negatives  (TN) Aatuvoatuunenliifiniu wagnswensaludlldiiniy
False Positive  (FP) Atuvaathunneiliifintu haznsweinsaludtinduass
ATALIY (Accuracy) WuefilauiannnisnaaeumAiigndevesnisneInsal

maﬁaga‘[mﬁﬂmmﬂu%@aaz (%) paaun1sealul
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(TP+TN)

Accuracy = 1
y (TP+FP+TN+FN)()

aunI1sf (1) wansAnauuiugn (Accuracy) auiduadmiunisiniiugiuresnisin

U5ANSn1mMYaeiuUdnaeewineg Ingdnlaiugnaeewean1sduunyszinnvesyateyass

YDUANINUA

Y

ANUTLANSATINTIU (F-Measure) Wua1ilaannn1suia recall kag Precision 17%i

AIa9laAN ANUSEANSAINTIN (F-Measure) Vadksazdutvune seaunisaalull

y 2«precision(yes)+recall(yes
F measure = suidwuny yes = (2+p — (ves) (ves)) 2
(precision(yes)+recall(yes)

y 2«precision(no)+recall(no
F measure = suihwue no = (2+p — (n0) (n0)) (3)
(precision(no)+recall(no)

AUNTTN (2) hay (3) wand AUTEANS A1NsIU (F-Measure) 3ztdun1sinA1A1L

wlug1anNnsTunUszinnvestaya (classification) Tagluaziferfunsuszinananis
afif Tnofisduaniann Precision uag Recall Inglivisansgnaiuuuisanunsouananadng
YoUsyAnSnmlaegrinsaunay

aun137l (4) wansAraslla (Sensitivity) iuAnfilsnainanuaansavesuudiaes
fivnmswernsdiuieviunenadeyaveanisdausniUiouzdsszezqnanliogiagniein

L7 ! [ DA <
sunmvasiiisusiazaueglungudiieuzisassazgnany
TP

Sensitivity = TPLFN (4)

dun139 (5) wanar1ALT N (Specificity) LT ua7 laNnaInALE NI TAURS
LUUTIaesinnIsHeInIaivs eviuenateyarensAnkeng Uisuz s sssezisuAuliog
0NADY
U

e . TN
Specificity = —— 5)
p y FP+TN

Taen1sin Areula way AU WIE InkgluanudtsluasItnei g1 A1ANU

U A1PUT NG @111501NNATRE NN UTSANINISWINE LS WuReiU 2Ea1 J1
q" v 1 ) o [ [ aa <@ 1

718.(2021) NEA1ANNLY kAT ANPNUT NG EINSUNITHTIIN9AaENETINe luLLLSIn oL

anvunlulsame1uiagnssiil
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6. n135U5Uld (Deployment)

a o Ya v [y

Wi Adelanniiun1sasy 5 nszuiunswdd §Ideddlanadnsnmungauiand sy

'
a

n1sassuudnasinsantend UisuzisslensserisudunasUsuzisswonszazanaiy
BT AZA1UTAYILANTUN DUNIINITUNNEYIN A AUNTOUURUINITEVRININITUNNT LA
ninensatdanelunssnwanadld anmnudeddvidosas iwinauwiuglingganissnw

1NTIVU

NANT1INNABY

'
a Ya o

eI Telaviniswseuiiuseansaindlgnisinmilesdeyanimlaenisi
amenmLstaeNfinges vesthenzifalenszoziiusunaziisnzifalenszozanaiy un
nIuled www.kaggle.com §3dedsingateyaninunvitnisiIeuiiisulszansnimedns
az 400 nw 9y 800 aw Tneidunmuzifeensyozi3usu 400 5U uaznmuziSsUon
sregana1y 400 unlddmsunmsimilestayaninlagldnszuiunisuinsgrunisvinmiles
foya (CRISP-DM) dw§unsairauvuitasafionisdaueniUisuziisonsvoziiuduuas
AUreuzSensgezanay men1stimfinesnsnsivdeukuudungy cross validation
nlflunmsiseadaiazannsoundstoyasenidu 10 dawlé (10-fold cross validation) anl4
ﬁ’uLwﬂﬁﬂmsﬁwmﬁaﬁa%amwﬂ% 3 wafasioluil wiadia DL ANN uag k-NN mﬂﬁ?u@'i%’ms
yhmsdnaiiemiiosgiu Audesuunnsgiu uasAtelsvesuudiaesi 3 iievhns
Wisuisuuszansnmwasmsduundeyanmensisdaeuiiames ievinsdaueniuae
uzifUonsrazisuiulazasusiwenszezanarudieninieadvegne ALY
(Accuracy) AUsEENS AN (F-measure) A1Aula (Sensitivity) LagAIAINTUNIY
(Specificity) mensldlusunsudmsunisinmilosdaya RapidMiner Studio version 10 311
THdmsunsiinseddonazunmuazyinmauisuiisuUszAninmassuuusians fia 3

WIALA
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AN57199 3 NSLUSULBUUSEANS A NUBILUUDTIaBY AIEAINLBNTBLSIABUNUAADST LNDARLEN

L7 < a v 2
WlsuzIIlonssuzlaunuLazuziIUan Iz aNaIL

Classification Performance Binominal Classification
Techniques | Accuracy F- Sensitivity | Specificity
measure
k-NN* 95.50% 95.50% | 95.75% 95.25%
DL 85.12% 85.56% | 88.00% 82.25%
ANN 61.63% 58.97% | 56.25% 67.00%

nHansVaaesfinandunsed 3 nultmeda kNN Wnadnsilanaduuinndn
wadiaduq Tngldranuutiugn (Accuracy) agjﬁ 95.50% A1UsEANTNINTIN (F-measure)
97 95.50% A1Awla (Sensitivity) 871 95.75% wazAIAwT UL (Specificity) g7
95.25% yhldunuuiaesfivnzaudmiunsfnuengtheusiSeenszoy Sudunazioe

uzsslonszezganany dmiukuudiassainmeaila DL ldAiAnuuiug1oyil 85.12% A1

=

UsgAnSamsinegn 85.56% A1muliegil 88.00% warAAMUTWNIZRYN 82.25% Fail

[ {a

NASNSAMLYUAULATININTUNATA K-NN LazhUUIIa099 knatalasauigUssainii e

(Neural Network) inagwsfisniian InglaAianuuiugiagi 61.63% Ausedninnsiuey

=

71 58.97% AAulI0g7 56.25% wazA1AINTUNIZOLTN 67.00% Feuanslimiuianiu

AeanINUTul T iud ek uuIaesiiussaninmastudauansluninig 7

Performance Binominal Classification

120.00%

95.50% 95.50% 95.75%
85.56% 0

7

398.97%

100.00% 85.12%

80.00% o

60.00% %

40.00%

LIS R

20.00%

T

0.00%
Accuracy F-measure Sencitivity Speccificity

Deep Learning B Neural Network  [@K-Nearest Neighbors

A 7 msidSeuiigudssansamuuudnasdugdiuunsindeya
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INInluazauNanIINaaag

mdeiladuluiinsiaundmuuunmsteuivennioniiensiladeuziiaen lng
THmatia k-NN fakananadnsiniug nsdnwladseuiieunadwsiuanulsenauniiil
1AELaNILIIUYD9 P. Bhuvaneswari hazauzlul 2015 AlGwmada Genetic k-NN Tunns
as1avuziSalen Tnedlanuudugi 90% wanaind N15AN¥Ives Kumar wag Priyanka
(2023) Myjariun1sUFuUgemuwivgvasszuunssrylsausslanlagldvada k-NN waz
Wiguisunusanasiiu Logistic Regression Wu31 k-NN Jaa1uusiugi 89.56% Fainilonin
Logistic Regression M1 4 A1LL ug1 80.11% 11Ul dud uanaliiiuininaida k-NN 4
Uiz%m‘équqqmiumimawmzL%Uam LALIIYAATUADUNINITWNNE SIUDINDUNNS
Snwfunzandmsuithennswenlanosu

NS890 IIEIUNTDLAUDBUINIILUNITNAIULAT 9L 8N1INIT NN LN aN15ITa0Y

2 Y 1 oo a a o = ] & 1 a Y] PR <

uziSeanliegraliuseansnmuazuiudngs JaaslusslovlegnianmsinuUlsusis
Jonlussagiiuduiagszuziagnaly nMsveaeukasyselunalagldyntoyanineneisd
poufmesIwIuInnidundngungetelduaglideyanaseuaquiieniuUszdnsninees
WALARI99)

AINNHANITIVY NUINNATA k-NN Ta1UseEanSn1wsiu (F-measure) A31117
(Sensitivity) wagA1UT NN (Specificity) g9i9au1NNI 95% Fanilandnan13338dus 7
P ~ ° v a &g 2 PR A v 2 P
WIguLneuun wﬂmmﬂuﬂuLﬂumqLaam/lmiumaﬂssmuuasmmaau@JmammﬂammsJ

ALILAUEES

A oa s A wva Ya o a

ieliuanuiweiokaraNasalunsUsEendldlun1euoR fiduasiansan
MNsNAaeLAuALNeItUUsEANS A NYaAdA Tl uAN NHINEIUN1IARTINDTY kaY
neaeuiudayaangiudeyaiihsusisaloniiviainvals nsanyLisiualiseli
fulalanmeaila k-NN ausatielunisandulaniasnisennglasgnals wazliauiendas
1 v 2 3 ] v a a a n‘l |
seonsinwazauarisussensgalslinungaunasiussaviamannigalundaz seee
9945A

il MIdemuluinisuulsamadauaziiuanuwivdilunsidadeiuded Ay
RaztelinissnwuzseendulUegraiiuszansam wagdieligUaeillanianigainlsa
1T ASRNUSEANSAINvaunATa k-NN Tun1senkenlssinniassyesvasuzisalan vin
Tilemalunisesadulsaliiiitu dwalinisiunisshviintulutienlsaddlildanan

1 v = & & 1 o Yl a a
ageniin FududslevdienisaiuauuazSnwlsalviduseansnimasan
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