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Development of oil palm tree’s quality estimation by using image processing techniques
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Abstract

QOil palm is an important crop in Thailand, valuable particularly in industry. Oil palm is an important component in
various manufacturing industries. As a result, farmers are producing increasing amounts of palm oil. The palm oil plant
suitable is suitable for hot and humid climates and the product can be harvested throughout the year. It is a plant that
generates a lot of income for farmers and the government has funds to support cultivation. However, monitoring the
health of palm trees over large areas can be difficult for farmers. This research aims to create a monitoring system
for the health of palm trees within the palm plantation and to help farmers to monitor palm trees more conveniently.
The system used unmanned aerial vehicles to capture a large area of palm trees from above. The images were then
used to analyze the health of palm trees with index VARI (Visual Atmospheric Resistance Index). The images were

subjected to digital image processing technique and then the VARI index was calculated.The system could be distin-
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guish four levels of palm quality used to inspect damaged palm trees within the palm plantation. The damage may

have been caused by weather and nutrient problems, etc. The experimental results showed that the palm oil monitor-

ing system had an accuracy about 91.18%.
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(B)
Figure 1 The palm plantation area that will be used for

testing from Google Maps.

(©) (D)

Figure 2 Image of palm health at different levels.
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Figure 3 A bird’s-eye view of a multi-level palm grove

at 30 — 70 meters from the ground when taken with an

unmanned aerial vehicle.
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(A)

Qil Palm Tree’s Quality Estimation System

Crop Image VARI
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(B)

Figure 6 The result of running code.

Namﬂmaamazaﬁﬂﬁﬂwa
a dq/ L s U s a A

mu’mﬂuvl@wwmmsﬂi:qn@ﬂ"nmuwmmim
Wan1sasaseuanuanyTalrasdulduaeluau
1han lagvnawaenlduianaimasinlsaudy wiun
Uszuranalwllsunsunlawamw 1y WaSunsedinan
IﬂiLLﬂiua:’lﬁ'ﬁ:yﬁumSfuﬁﬁaamimmaau LRIRAN
W@af8 VARI Lﬁamnaaumwmzﬁugmmwmaaﬁuﬂﬁu
PigunIwa hunand VIE@I‘H’S&I #IDWE LATNINITATI
aaummgﬂﬁm

P 5 4

TIIDEINANNINAROLLRAING Table 1 T9a2
Usznavly MadrsnamImagauanmIwangdnaNaIn
gwgaaﬁ"}mu 12 dradsduiay nawauluanuniie
d' ] 5 a > fd' a d' v
Auandsnn laodaaduin 1 LLammwauw@mvl,@mn

9 ) o e A o & A a
MALIW I AUTU AaNNN 2 Ao duldufilRannagay
& o Aa o ea P A

WaNURNY T TANTWIT AaaNdi 3 Aan1wih
ANWITUANTANLTRAIVFNNNT WIA1@TH VAR 1NUUUIAN
e LA .4 - o
a1 VARI ’Lut.ma:wnLsnmnmmLaaﬂmﬂnnwmmam
NINN LLa:ﬁwm'ﬁ:quﬂmemaaéfumﬁu

NdIaLINanIInagauls Table 1 Wan1T

v v 6 dld = o

naseuIzdiznaudisduidnnlgunIng auwin 2

Development of oil palm tree’s quality estimation by using image processing techniques 199

from an unmanned aerial vehicle

Aad @Tumﬁuﬁﬁqmmwmunmaﬁi’wmu 5 @814 a
ﬂwﬁuﬁﬁqmmww;dmu 1 §19819 uazdnlauid
FUNMWLEIIWIU 4 G28Ed %aﬁuﬂﬁuﬁﬁqmmwﬁ fa
Futhsudagned 6 uas 9 Aiflanwms Iudduarodu du
ﬂﬁu'ﬁ'ﬁqmmwmunmo Ao duthsudesnef 4,5,10,11
waz 12 Aanwasdudidouszdimdasvasluindi
\waes WioRinana Linilay ﬁuﬂwﬁmﬁﬁqmmwwg@‘[mu
Ao dududedief 3 Adnwas TuEiTuiuazain
Umppasluduiinmies wieftiima foudnsunn uas

v

uthaundguninue fa duthdndiaden 1,2,7 uas 8

[

@
Afanwacluduiimansomndosdugiwunn ST
SMTHNBRVOH

armNamimaaummuajuﬂwaaizuuﬁmmga
40 LWAT LAZFNAMNEINIALANGITI wudwmsﬁ«jmﬁaﬂ
FuLd 34 o Taanaledan 3 duanianue aaluies
82 8.82% WANAMVUUNUE 91.18% tAUlAdN Mg
Frmmauhsulagld VAR axflanuwsinsdia

wonNITIiMINese UANLIKEN8IT=UY T
5z<§°fummgaﬁl,l,mﬂ@i'mﬁu WowSauiigudndaf VARI
Mfanuuandranuatnglsthg @9 Table 2 a0 Table 2
LEAIGIBEINANINARaUANNANY TG UL S
msﬂizqﬂ@ﬂ“ﬁﬁmﬁﬁ"ﬁmsm ﬁs:ﬁummgdﬁl,mﬂ@mﬁu
laun ﬁmmga 30, 40 WAz 60 LNAT LAzNINIILRENAY
UhsudasnsRdasmImIaen VAR s1wan 4 du du
Fuaz2 Sgnwdhunans Fuft 3 uazd Jgun e e
ﬁmma"uﬁvléﬁzqvli'lumw Fanale waenduit VARI 6o
ﬂﬁmzﬁmﬁaﬂmLfiaLfia&;wwawadﬂﬁmﬁiwzga%u K]
0819 duLsy duit 1 ﬁsw:mmga 30 L@ Adnail
VARI 0.2025 fiszozanugs 40 was fedail VARI
0.1918 uasfiszuzanugs 60 was Jedail VARI 0.1887
iiagan Lﬁaﬁizmmmgamﬂ%mwﬂa:L'é'mmaomwa@
ssuazflanylidaanunnis v e dluRniavosnw
litaau rililinadadduil VAR uaznanugndany
1 dudt 1 uae 2 ﬁumﬁuqmmwﬂmﬂma W@hmwgn
Fa971 3 T20U udTU 3 uas 4 duthdudgunng fiaw
&9 30 Lua3 uilanadaadh VAR iaugndes wafiaa
&9 40 uaz 60 LuAT LianaFaTHh VARI ﬁmmvl,ajgﬂﬁaa
NNMINAR8Y WM IATIIROUNAVEIVARI Laae LR
ANFININ T,@]mzmaaﬂm:é’um'mgaﬁ@mﬁumu
sedutnfiaa 30 40 60 WA TeaslFduthsudmanin
4 GUULAITIUIAAWIUAT VARI @9 Figure 7



200

040

0.30

0.20

0.10

0.00

Chonthisa Rattanachu et al.

AAYH VARI NANIGIszA L1

""_-""—--.______
AT 300, AT, ATMFI60U.
& 3 - @ o @ o
e 111l e —— A3 Auiia

Figure 7 The graphs show the relationship between a

height of camera and VARI of palm trees.
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Figure 8 The graphs show the relationship between a

brightness and VARI of palm trees.

Table 1 The examples of palm oil tree’s quality from using the VARI index application.

VARI
Input Input image Selected tree VARI Quality Correctness
. Average
image
1 Poor | 0.06188 N
2 Poor \/
0.05874
Dilapid
3 0.14536 N
ated
Interme
4 0.209475 v
diate
Interme
5 0.184105 N
diate
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Table 1 The examples of palm oil tree’s quality from using the VARI index application. (Continue)

Palm VARI
Input image Selected tree VARI Quality Correctness
tree Average
6 Good | 0.288817 N,
7 Poor | 0.0526196 N
8 Poor | 0.0466304 N
9 Good | 0.3233 N
Interme
10 0.225365 N
diate
Interme
11 0.197352 ~
diate
Interme 0.2483
12 N
diate 75
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Table 2 The examples of palm oil health from using the VARI index application at difference level of height above

ground.

Height 30 meters Height 40 meters Height 60 meters

' AT NS
G Q{,;Jqd’wn*g

ik

A

VARI=0.28248 Correct VARI=0.250019 Incorrect VARI=0.244466 Incorrect

VARI=0.291983 Correct VARI=0.249136 Incorrect VARI=0.23551 Incorrect
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Table 3 The examples of palm oil health from using the VARI index application at difference brightness level.

Brightness of 85 lux Brightness of 12032 lux Brightness of 12734 lux

VARI=0.232832 Correct

VARI=0.311393 Incorrect VARI=0.231212 Correct VARI=0.218147 Correct

VARI=0.287523 Incorrect

VARI=0.2971 Incorrect VARI=0.216961 Correct VARI=0.204409 Correct
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