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Abstract

An essential problem in durian production is the outbreak of disease, especially root
rot; stem rot of durian is the most critical disease. Due to this disease, mature and fruiting
durian trees can die. The problems mentioned above must be urgently needed to find a
way to help. This research aims to develop a model for the classification of root rot and
stem rot disease of durian trees using a decision tree algorithm under the machine learning
process. The data set originated from 50 agricultural people in Chumphon province, totaling
500 items. The datasets were divided into two groups: the first group, 150 items of root and
stem rot disease of durian trees, referred to as class 1. The second group, the usual 350
items, referred to class 0. Before learning with decision tree algorithms, the data were
balanced using Synthetic Minority Oversampling Technique (SMOTE). Decision Tree
Algorithm (DT) used to classify the data was found to have an accuracy of 99.33 %, and
accuracy comparisons were made with the Support Vector Machine (SVM), Random Forest
(RF), and K-Nearest Neighbor algorithm (KNN) at 95.33 %, 93.66 %, and 91.33 %, respectively.
Discovered that the characteristics of root rot disease durian tree root rot that is effective
for classification have three characteristics, namely brown wood, fast gangrene, and there

is a rancid smell in the rotten part.

Keywords: Machine Learning, Decision Tree Algorithm, Root and Stem rot disease of durian, SMOTE
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(Random Over-sampling: ROS) kagSMOTE ldiunisdnuundeyanisdanaiiiudulddndula
dmsvgadeyananisnnanuy Sadudeyaiiliauna nansmeasmuiinnugnéedunsyine
vosoyangutioalagds ROS Weuni13s SMOTE U9yt SMOTE lasuanuien wasgnuiuusdli
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fegansiiudeyanquiasieds SMOTE wanaransei 2 fansundeya (6,4) uagl
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M197197 2. fregnasraynteyalniiieds SMOTE
A
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Start

D511 = 6, Dslz =4

D511 — Dslz = -2

DSZI = 4,DSZZ =3

DSZI — DSZZ = —1

The new samples will be generated as

(DS1',DS2' = (6,4) + rand(0 — 1) * (—2,—-1)

and(0-1)generates a random number between 0 and 1.

End
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1. Data Collection 2. Data Preparation 3. Train set Improve and Not Improve
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1 1"-. / Raw Data | o=
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5. Evaluation Model

JUN 2. Tumpwdsaniuns

2.3.1 nsiivuassausiudaya (Data collection)

AAdeaswuuiudeyaluguuuu Google Form wialiinwasnsinstuiineinislsasin
whleuhvewiunseu fusngrudnvuzeniseng q idufinduan <37 dldusingladuiin
= oM, s v v = & 1 ' Y a a
Juen “lid” TnaiudeyaanduySsuiidulsasnnuiilaun uagdunseuuni

2.3.2 maw3eudaya (Data preparation)

funouiifunsanieutoyalfarornuardauanysaifedluldfulueadnsuuun
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77



LY a

NIATINeaniaInnseda U 32 aduil 1 weuunsiau-lguieu 2566

A B Cc Class
1 1 0 0
] i Taidl TsArnudn ] 0 1 0
i il i Tsarnuh - 0 1 0 1
- - e -
Taifl il il Unii 0 0 0 1
- s e -
Tl Taifl Taiad An# 1 1 1 0
- - -l ]
1l i by Taasinudn

a

3UM 3. nMsudasdeyaugugil
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Funouiia vihnsuistoyaseniiu 2 @ dauusnlidmivasundes wazdruiansly
dmuneaeunnugnAesvesnIsTuun Mmsduundeyasziinanuwiugideyaiivunldaoud
Tnwufithiou uasinnunedsulnnaillfiFeusieilmandnisuendoya (15116] Tumsidoads
Haldndnnstunouds QUEST (Quick, Unbiased, Efficient, Statistical Tree) @1%3UA1581UuA
Tassaredulsl 171 ngnisusnludumeuisifauufgiuiduuadmnedududsdeiion uas
ausoudnidsseniiorniatu Samngdmsusauusanevsnmg (18] nansutstoyaldidu
2 dru Tnedruusnanidu 80% uuslidmivldasunios uazdruiiassdnidu 20% 91ndoya
wavme wuslidmsumaveasunuusiugwenaioadeuy

Fumouitd maduswudeyaliinaruaunassrivaeseaaiiliGoudvennios dmsy
uitetieaa 1 vionamaidulsnmnuinlaunhiswiudeyaiitosndinata 0 nieanaUniids
v Seinsifinduuteyadiedidlungudesdieds SMOTE ndsanduiunislideya
fogdlmilueana 0 Wiindu 75 s19n13 Andu 50% Taslunsidedinmafudadiuduiia
fragradu 10%, 20%, 30% way 50% AUAIRU NaﬂiwﬂQ'jwmiLﬁmé’mﬁauejuneﬁué’naéwﬂwﬁmﬁa
st Souvonniostuamaiideyatosdussansamlunssuunngudoa
toeldftu [19] Feduiadenifindiurutoyanduiion 509% fuandumse 3

A19199 3. TEMIYATRLANeULALIEIN1TIINITS SMOTE

Aand %’agaé”aﬁ %’agaﬁw’m SMOTE 524
0 150 75 225

1 350 0 350
SRR 575
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2.3.3 a¥13lauaa (Model)

nsneaetaiaiiitdaneifudulivnauladmiuiuundeya Tnaiisuiioulszansnm
mMsdwuniusaneiiindnmesnininesunsdu Sanoiiiuusunesmeisan uazsaneTiiuiioutui
n&ian s 4 Sane3fudnegluiBnissuundoya Ineduneumsateiulsidaaula (20] fed

1. donuonnitadimnzamdulnunsinanueanitdnmun Saennitadiithundu
Tnuasndesimnuduiusiuaaaunniigalnglinaindr Surlesiuduinu (information gain) i3]
Aannigavesusazienn3dod fuanduaunsi (2) uiteuaznsuadurlessduinudesiing
fieuen wulnst (Entropy) muaunsd (3) dew

. |Syl
Galn(S:A) = E(S) - Zv:value(A) |TVIE(SU) (2)
\ie
S = Mag1aiusEnaums YRt veIiiklsiuwasALUTIUvane 9 NSl
= wulnslvesegamsamalagldaunisi (3)
A = ALUIAUNNITUN
value (A) = wrvasAes A dulula
S, = F0g91 A LA v I9MNA
E(S) = = Xi-1ps(Dlog, ps() (3)
\ie
S = MatafusEnaumeyavevasiulsiukafulsaIumany o N3l
ps(j) = oRINEINVRINIALU S NAILUTA LIS DHAGWEIIAN j

s

2. fnnsanAueavstinfiidendulnunsin ievenuusgnsvesaitunenvston wazd

)

L a

wonvathdlafiaruuianiudilaifeuanisiulsl Sdwumiuoninlmusly Taseuiaud forniid
faasifinlifidioasdulzly

3. dwiunonvitailiuigrslivinsuenisiulindouadrslnunddudaly Tnensou
nduluvhmuduiindsunisusasuesvidadunnisdulnualunasdeuians

n93ssdvinszuaunaiFeuivonniosdaedaneifudulddnauls Tasuvsninsous
sonlu 3 uuu e

wuuit 1 Mdeyailaifinsifiungusiegissngds SMOTE dmsunisiSeuiveanies

wuuit 2 Mdeyaiiinsiiunguietnanguliondas SMOTE dmsumsisouiueaeios

wuuit 3 Mdeyaitinsifiungusogisnguiiessny SMOTE dwmiunisiSeuivensesdie
Sanosvindnmesninnesunedu saneifiuusunounelsad uardaneiiiufioutuilndian e
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wnUTeuiieulseansamiunisiseuiveansesngdanesiudulidadula lnenanisnaassgn
Unausluitadialy

2.3.4 msUsziiuyszansnw (Evaluation model)

mMsUszifiulssansnmuestunadmiunsideltiedesiiefidednmsng Confusion matrix
Uszillunadndvosnmsinnedmiunszuiunsfouiveaaios dsilunAnannsiaiidsilneg
yuneua it uaseddnaaudueedls [21] m13197 4 Aem 1919 Confusion matrix fin1s
UszgndldinUsdvsnmuedluinatusgisunsvans orfivu nmsduundadasidaalunsinaule
Anwsaifioairenagndatuayunsdndulaliidindnude nsd@nwuminendesudgunsine
[22] #fauusiugilunssiuunis 95.85 % Tagldiadosilo Confusion matrix Tun1sUszidium
wiugn

M15199 4. Confusion matrix

Actually Positive
(1)

Actually Negative
(0)

Predicted Positive

True Positives

False Positives

(1 (TPs) (FPs)
Predicted Negative False Negatives True Negatives
(0) (FNs) (TNs)

Ing Confusion matrix AWINUIEAEA MM ITINWIETadAaTUFULUUAIA o Asil

1. A1AURNABY (Accuracy) Ao ANgNARsviuNelanssivATIAnYY Aiwaunish (4)

Accuracy = TPS+TNS (4)
Y = TPs+TNs+FPs+FNs

2. A1AUKLUEN (Precision) Ain AMLugIIIwgdlYudgndesunualyy Tunis
Hunenlaaus aunsafualsainaunisy (5)
TPs

Precision = ———— (5)
TPs+FPs

3. A1AUsEAN (Recall) Ap Arpulasienisvinnednlaudigniesual lunavesaseinly
PIMUAFIUTAAUIULAINENNITN (6)
TPs

Recall = ———— (6)
TPs+FNs
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4. Aadeesluidnueenukiugl (F1 score) A ANLRAYSEUING Precision way Recall
WUUANMRAE (Harmonic mean) 1890158319 F1 Wun1sinanuatunsavadluna asaunsa (7)

(Precision x Recall)

F1=2x (7)

(Precision+Recall)

n1533811A1m1319 Confusion matrix unlEiaUsednSannanisiuigvaslunanuld
indulansuuuneuwagvaaninsuuiiungudieg1aiig SMOTE wazddldivlamanisiieudae

dane3fiudnnesnanmasiuriuy danasfiuwsuneunalsad wardanasiuieutuilnafan e
sednsamuUieuiisuiudanesiiuduldinduls Fwmansusslugninaweluidedaly

3. NANSNAABILAZATA]
3.1 NANITNAGDY
n3ideafsdiitnguszasdifioadrdumasiuunlsasnuilauivesdiuydeunield
nsvUIuMIBsuiveaIos Tnaduiuns feil
woudt 1 lideyaitlifinsifiungudedsieds SMOTE dmsunmisisoudveaniosdie
Sanesfusuliifnaule Tnevinnismasesionun 3 sou SsliusyAnsnmmssuundeyanouniu
naudeyasogenguiios (Aana 1) 9Inn1sinUsAvBnwsneiaiesile Confusion matrix Antdy
Anadodil A1PgNFBY 97.33 % AAIMLAILEN 97.66 % A1AINLTEAN 99.00 % UazALAAY
g5luiinvaannuusiug 98.33 % fauandlumsiei 5

P15797 5. UsgdnSaamnisiuundeyailifinsiiungusiegieingds SMOTE fesanasfiusulifndula

fnan1susziulszansnan (%) 5oUf 1 50Uf 2 soUfi 3 Aade
AALgNFDY 97.00 98.00 97.00 97.33
ANMINLLIUEN 97.00 98.00 98.00 97.66
ANANTERN 99.00 99.00 99.00 99.00
Anndensluinvesrnuudugn 98.00 99.00 98.00 98.33

wuuil 2 lideyafifinnsiiiunguitesanduiiesdis3s SMOTE dmsunisisoudvesaios
ImJLﬁ'miudau%’agaﬁm%ﬂﬂizmumﬁﬁauimmm'%"aa W hnisnaaew e 3 soU .l
Uszavisnmnisiuundeyasesaneiiiusuliifindulavdafiungudeyaiiegisnguiies (rana 1)
MnmsIaUsEavEAmEeLASesile Confusion matrix Anudurdsdad AIANYNADY 99.33 %
ArAuLiugn 98.33 % ArAusEAn 100.00% wazAnedsssludinvesninuudugl 98.66 % &
wanslunnsnsdl 6
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M15799% 6. YsgdnSaamnsdiuundeyaniiinsiunguiieg1eneds SMOTE dedaneifiusulddndula

fdan1susziuUsEansAINw (%) 50Ufl 1 50Ufl 2 50U7l 3 Aade
Arugndes 99.00 99.00 100.00 99.33
ANMINLLAIUEN 98.00 98.00 99.00 98.33
AANLSEAN 100.00 100.00 100.00 100.00
Andesluinvosmuuugn 98.00 98.00 99.00 98.66

wuudt 3 Mdeyaiiinisiiunauiiegisnguiiesdie SMOTE dmsuasunieafousse
Sanodiudnmoinnninesuuedu Saneifiuusunounelsad wardaneifiuiioutuilngdiian lny
yndanesfiusidumsuszananadiuiy 3 seu Inglideyayaieriudunsmaasaund 2 iean
Wisuieudseansainnshuwunvdainieudsmedanasiusuliindula annisiausednsam
#eia3esile Confusion matrix Idnaaugndesadsdsdl maswundeyadesanaifusulsl
dndulafinanugnaeaadewintu 99.33 % sane3fiuusuneuneisad fimAnugnavaadewinty
95.33 % dana3nudwnasaanmesulviu Iagld Kemel Function LUy Linear Laginunan
Hyperparameter C iU 200 (@161 Hyperparameter C fifnunnuansinsenlifiveuinidud
n$at) dearmgndesadeinty 93.66 % wardaneifiufiouthulnddian nefmund k
(Fruuileutulndiian) wiiu 3 fdanugndeaadowindu 91.33 % duandumsisi 7

= ~ = s a ° ) o v ¥ o a=
N9 7. LU?EJUL‘WEJU‘U?%&WSJW‘W?I']?QWLLUﬂﬂJ’EJS,IuaﬁTVﬁU‘ﬂQ 4 9anaIni

. o Method/Algorithms
AAN1TUISLUU (%)
DT RF SVM KNN
ANANYNADY 99.33 95.33 93.66 91.33
AN LN 98.33 95.33 92.33 93.66
ANAUTERN 100.00 99.33 96.33 94.66
Aneduansludinvasruuiug 98.66 97.66 94.33 94.33

N15138U3Y0UATEIINTBYALTATINUILALLIYBIAUNISBUTIUIY 575 $18M1T NRIRINII
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Decision tree trained on all the Root rot and Stem rot features
9] ==05
ai]- 0.414
samples = 400
value = [283, 117]
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3.2 397150iNaN1SNAADY
A = a | a v a PN vy A 1A
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a Y ' Y aa o o a v a a v aa
NSNNGURI0E1979838 SMOTE dmfunseuiumsiiesvenaies uazuuuil 2 Tddeyaniinns
WunguAteg g ulaea 1838 SMOTE d1m5UNT¥UIUNISITHUIVOLAT B WUTINTIUNEY
A18819M835 SMOTE flusgansnnnisdnuunindy suiinunaindusuadoyassusniiuduas
wanalugun 5
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Accuracy Precision Recall F1 score
dRn1susziiiy
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4. a3Unan1Innay

n539ei I TagUsvasd il ewaunluaanissuunlsasnlauivesduyisudae
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