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Abstract

Oil 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)

Oil Palm Tree’s Quality Estimation System

Crop Image VARI
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(B)

Figure 6 The result of running code.
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Figure 7 The graphs show the relationship between a

height of camera and VARI of palm trees.

J Sci Technol MSU

AAFH VARI NANUETNTZAVA)

0.40

0.20

ANV 85 ANYATN

lux 12032 Iux

ANVAIN

12734 ux

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 \
2 Poor \/
0.05874
Dilapid
3 0.14536 N
ated
Interme
4 0.209475 v
diate
Interme
5 0.184105 v
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

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

Development of oil palm tree’s quality estimation by using image processing techniques 203

from an unmanned aerial vehicle

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=0.287523 Incorrect

VARI=0.2971 Incorrect

VARI=0.216961 Correct

VARI=0.204409 Correct
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