Research Article

Received: August 8, 2018; Accepted: October 1, 2018

nssieuLiisuyszansamlunisinunenan1sIuunuaanug
174 = a 1'% a\ o =~ 174
1danvinenuzd 105 argmalian1sinmiiasaya

An Efficiency Comparison in Prediction of Khao Dok Mali

105 Paddy Rice Classification with Data Mining Techniques

auva Fuauysaines
mAdvana paurInermans agrvumeluladwsyaeuna niinamIsaInn sz
DUURABINGI LYURAIANTYUN NFUNNUNIUAT 10520
Saichon Sinsomboonthong*

Department of Statistics, Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang,
Chalongkrung Road, Ladkrabang, Bangkok 10520

o 1

UNANYD
= g =~ = a a o o % o cw & a
nsdnwillunsseudieusednsamlunisvinenanisiuunuiniuidaudenuinenusd
105 mewalian1siuniesdeya FBnsduwunidwnlieudioud 738 loun Fieudnlndan k i lny
l¥danesiiuviia 1Bk I5dulddndulalaglddane3iuyina 148 FlasaineUseamiiulaalddanasiiuyiln
waslgUnsauLUUNaetU Ttnwesannwasuusdulaglddaneiiiy SMO wialnaluduanesiua 355U
nqlaglddanaifiu decision table 35n150n008aadadnninin wasISurdniud n1siueuLiiey
UsgAvEnnYaeIin1s9ILUNAERinTUIAINAIAINNYNFABY ANAINNTEAN AIANNENNE UazAIARTIALATEY
Masaeuade nan1sAnwinuItisieutnilngan k #1 91 random seed = 10, 20 uag 30 fMANugNAD
AIAUTERN AIAIUENNE LazAIARIRRRBUMSIdeLadeAan Ao Sevay 100, 1.000, 1.000, 0.00002

ad o

ALEIRU d@1uITIBT NN AN O UNTTULAETIEFIUNYT random seed = 10 uaz 20 dA1ANTEANA

«

ian fiv 1.000 weosnisiieutnulndan k 67 dussaniamlumsvinenafiands 4 A1 deliuisieu

Uilndan k 67 JuisaTign

ad v a

Adnfsy : IBieutulngan k 67; FBeulddnduls; WlassieUszaniioy; Bdnmesannmoswuady;

W/gung; IBMsanneuaeIafnninim; BuBUd

Abstract
In this study, an efficiency comparison in prediction of Khao Dok Mali 105 paddy rice

classification with data mining techniques was compared. The seven classification methods were
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the followings: (1) k-nearest neighbor method using IBk algorithm; (2) decision tree method using
J48 algorithm; (3) artificial neural network method using multilayer perceptron algorithm; (4) support
vector machine method using polynomial kernel; (5) rule-based method using decision table
algorithm; (6) binary logistic regression method; and (7) naive Bayes method. The following efficiency
comparisons of classification were employed: accuracy, recall, F-measure, and mean square error
(MSE). The important results are as follows. The k-nearest neighbor method using random seed =
10, 20 and 30 showed the best accuracy, recall, F-measure, and MSE at 100 %, 1.000, 1.000 and
0.00002 respectively. The support vector machine method and rule-based using random seed =
10, and 20 exhibited the best recall at 1.000. Since the k-nearest neighbor method offered the best

efficiencies for all the 4 values, it was considered the best prediction method.

Keywords: k-nearest neighbor; decision tree; artificial neural network; support vector machine; rule-

based; binary logistic regression; naive-Bayes
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Table 2 Accuracy, recall, F-measure and mean square error in prediction of Khao Dok Mali 105

paddy rice classification for training data set

Accuracy (percentage) Recall F-measure Mean square error
Classification Random seed Random seed Random seed Random seed
10 20 30 10 20 30 10 20 30 10 20 30
k-Nearest neighbor 100 | 99.875 | 100 | 1.000 | 1.000 | 1.000 | 1.000 | 0.999 | 1.000 | 0.0000008 | 0.00009 | 0.0000008
Decision tree 90.5 89.75 | 91.25 | 0.946 | 0.978 | 0.971 | 0.928 | 0.924 | 0.934 | 0.07426 | 0.08655 | 0.06991
Artificial neural network | 87.125 | 86.125 | 84.75 | 0.963 | 0.982 | 0.937 | 0.906 | 0.901 | 0.887 | 0.11096 | 0.11965 | 0.12867
Support vector machine | 84.375 | 84.25 83 | 0.938 | 0.949 | 0.957 | 0.886 | 0.885 | 0.878 | 0.15626 | 0.15753 | 0.16999
Rule based 85.25 | 85.125 | 83 | 0.975 | 0.973 | 0.957 | 0.895 | 0.893 | 0.878 | 0.11142 | 0.11676 | 0.13410
Binary logistic regression | 85.75 85 84 | 0.965 | 0.969 | 0.965 | 0.898 | 0.892 | 0.885 | 0.10465 | 0.11236 | 0.11834
Naive Bayes 81.75 81 79.5 | 0.900 | 0.885 | 0.886 | 0.865 | 0.857 | 0.847 | 0.13506 | 0.14341 | 0.14799

Table 3 Accuracy, recall, F-measure and mean square error in prediction of Khao Dok Mali 105

paddy rice classification for testing data set

Accuracy (percentage) Recall F-Measure Mean square error
Classification Random seed Random seed Random seed Random seed
10 20 30 10 20 30 10 20 30 10 20 30
k-Nearest neighbor 100 100 | 100 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.00002 | 0.00002 | 0.00002
Decision tree 87.5 88 90 0.970 | 0978 | 0.965 | 0911 | 0.916 | 0.916 | 0.10349 | 0.09449 | 0.08020
Artificial neural network 90 89 82 0.985 | 0.978 | 0.991 | 0.929 | 0.923 | 0.862 | 0.08934 | 0.09784 | 0.13861
Support vector machine 85 84 79 1.000 | 1.000 | 0.929 | 0.898 | 0.893 | 0.833 | 0.15000 | 0.16000 | 0.21004
Rule based 85 84 79 1.000 | 1.000 | 0.929 | 0.898 | 0.893 | 0.833 | 0.12236 | 0.12931 | 0.15571
Binary logistic regression 87 86 81 0.962 | 0.970 | 0.920 | 0.907 | 0.903 | 0.846 | 0.09685 | 0.10278 | 0.13359
Naive Bayes 87.5 81 775 | 0962 | 0.873 | 0.876 | 0.910 | 0.860 | 0.815 | 0.11196 | 0.14608 | 0.15280

M3 3 wuiAsiieutulndan k #
HA1AUYNADY A1AUTEANUATAIAIINANAA
gegA3aear 100, 1.000 LAz 1.000 A1UAIAY 7
random seed = 10, 20 uag 30 UBNANLABHBY

Uulndgn k 77 dadlrpaianfeunidiassaie

399

#1gn = 0.00002 7 random seed = 10, 20 uaz

ad o s

30 ddsdwnesannwesiurTukazIsgiungll
AIANTEANGIEA = 1.000 7 random seed = 10
wag 20

M5 lun19N 3 Touaganaaauin



Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 3 March 2020

Weunsialan eSS suigunvnLaug ey
1AgLULENAIUAIAIINYNADY ATAIINTEEN A
AN LALAIAAIAARBUMAIABUARE 619

LLﬁﬂﬂuE‘Uﬁ 1,2, 3,4

Accuracy
100 Q =
N N NN o NN
8 % : %;;: k\ N % i % %;;
«X ¥ ¥ Y ¥ Y
R ERRRRER
0 NN N § \\\‘ 3 § N
§ : §:_: § \.;: \:: \ \_::
» NN NN N N N \seed10
§ NER R R EERE seed 20
K-Nearest Decision Artificial Support Rule Based Binary Naive seed 30
Neighbour  Tree Neural Vector Logistic Bayes
Network Machine Regression

Figure 1 Comparison of efficiency in prediction
of Khao Dok Mali 105 paddy rice
classification with seven data mining
techniques for testing data set by

accuracy

Recall
1
N v § N
N : N N N S
WE. R\ R\ E I B B
N N N N N X N
¥ ¥ Y ¥ ¥z ) O s
X N N N N N N 528420
0 \ 3 N § § § \ \% seed 30
NNRRR R N
N7 W N N 3
= AN N A
¥ ¥ ) ¥ ¥ )
N N NN N NN
K-Nearest Decision  Awtificial  Support RuleBased  Binary  Naive Bayes
Neighbour Tree Neural Vector logistic

Network  Machine Regression

Figure 2 Comparison of efficiency in prediction
of Khao Dok Mali 105 paddy rice
classification with seven data mining
techniques for testing data set by

recall

Ul 1 wudnABieuthulndan k & 1
MAugndasgeansesas 100 7l random seed =
10, 20 wag 30

Ul 2 wuinABieutulndan k & 1

A1ANTEANGIEA = 1.000 91 random seed = 10,

ad

20 WAz 30 @UITTNNBSALINADT WUYTULALT
FungidA1AusEangedn = 1.000 91 random

seed = 10 Way 20

Ul 3 wuiniieutulndan k i 1
AA2LE99Ag9gA = 1.0000 71 random seed =
10, 20 wag 30

Ul 4 wuiniieutulndan k i 1
ArnaaLAd ourfndsdediad orngn = 0.00002 7

random seed = 10, 20 wag 30

F-Measure
1 v
§. N7 ¥y 8 N N N
06 W § \ § N \\ § Cseed 10
¥ ¥ ¥ ¥ ¥ Y N
N N N AN N N N seed 20
04 W \ § N N § §
N N N N N N N seed30
N/ N/ N N N N7 N

KNearest Decision  Artificial ~ Support Rule Based  Binary Naive Bayes
Neighbour ~ Tree Neural  Vector Logistic
Network ~ Machine Regression

Figure 3 Comparison of efficiency in prediction
of Khao Dok Mali 105 paddy rice
classification with seven data mining
techniques for testing data set by F-

measure

Mean Square Error
025
02

015

D y
N 5 ~seed 10
0.1 N NY
g\ N &\ % S § seed 20
005 N N N N N N
N § = = § 2 seed 30
5 N RN X RN RN BN
S & & & & & &
& <8 &° &8 & & <&
\v\eé\ & 3 N & & 5’9‘&6 \@\“L
5 © Sl N &
R &> & G
& & P! &
& R R

Figure 4 Comparison of efficiency in prediction
of Khao Dok Mali 105 paddy rice
classification with seven data mining
techniques for testing data set by

mean square error



i 28 aviuii 3 furau 2563

15815 memansuasimalulad

4. ayunan1sidsuazdaiauauus

1Y

4.1 §5UNan153e

N o

NuATpliTngUszadiaIUTsuLiigy

s

Uszansamlun1syiuienan1sawuniudawus

q

I1ldanvInenuzd 105 MUmANANISINLWAL B

Joya lneldIsnsTuun 738 Ao Wweudulng

@ v a

FBeulddndula aseneUssa o

o s

NWsALINABSLUTTY T5§1UNg ITN150n00Y

SN
hO)
>~
o)

5

23@RNNINA WarIDUIDNLUE USLANSANUad

)]

ABN13TMUNTAITUIINAIANNYNABY AIAIY
s¥dn Annununaiideiigaiiae uagiiansan
MnAeaLedouidsaeadefifiefindign Tne
lgnannisveamevinmidestayaunldlunisduwun
foya nan15isonuIIButeuthulndan k ¢ fi

mmgmﬁaq ANANUTEAN ATAIIUA AR LATAN

Q

o '3

AANALARBUNAARLAREATEA duITITNNES
LNMESHUTTULALITTIUNTAAUTENATNIAR
d' aa 1 1Y v a a a
Weosnisiioutnulndgn k fa dussansamlu
nMsiweNananis 4 A1 fie A1ANQNABY A

o

AUTEAN AIAIINEIINE LAZAIAAINLATOUNIAY

'
=

aouads fuluifidoutulndan k & 1 0uisa
i
4.2 Uaidusuu

4.2.1 viellddeazuveskanisiae
foyafifimuasounquIndy o19ldAsnssuun
Tngldsanesfiuusznndu 9 wu Biloudulng
a4n k # 913lddane3iiu KStar uay LWL 33auldl
sndulaialydana3vin decision stump, LMT,

a

random forest, random tree Lay REP tree 75
laseinguszamiisulddanasAuinesisunsou
Mmafi'?umaﬁmumé’mmﬁﬁauilﬂu 0.2 uaga
Tuinududy 0.8 3I5dunesainines uuwd uld

988391 SMO war1algHen TuLABS LUaLUU

401

normalized poly Kernel, Puk 1z RBF Kernel 35
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