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Abstract

This research aims to study the feasibility in applying the smartphone digital image processing technique for
evaluating the chlorophyll content of oil palm leaves, and to study the influence of the different light illuminations
on the model performance for the chlorophyll content prediction. Each sample was firstly analyzed for the
chlorophyll level using a SPAD chlorophyll meter and then it was captured for the imagery using a smartphone
digital camera under 2 different light illuminations. All data consisted of the imageries and corresponding
chlorophyll values was split into 2 independent datasets: 40 samples for the training set and 10 samples for the
test set. A stepwise multivariable linear regression was used for modeling. Three types of modeling were developed
for studying the influence of the different light illuminations on the model performance: model A developed from
a dataset taken under light illumination at 1,280 luxs, model B developed from a dataset taken under light

illumination at 2,570 luxs, and model C developed from both such datasets. As the developed models, they
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provided the adjusted coefficient of determination (Adj-R?) and root mean square error (RMSE) of 0.656 and 3.5,
0.630 and 3.6, and 0.646 and 3.5 for the models A, B, and C, respectively. As the models validated by the test
dataset, they exhibited the predictive performance with R and root mean square error of prediction (RMSEP) of
0.718 and 4.3, 0.679 and 4.4, and 0.691 and 4.4 for the models A, B and C, respectively. According to statistical test
for comparing the average chlorophyll values predicted by the models A and B, the result showed that there is no

statistically significant difference at 95% confident interval. This identified that two different light illuminations set

up in this research do not affect the chlorophyll content prediction of oil palm leaves.
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(b
Figure 1 Leaf sampling: leaf numbers (frond) 1, 9, 17 and
25 (a); and leaf collection in the field (b).
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Figure 2 Schematic of the chlorophyll measurement.
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Table 1 Statistical summary of chlorophyll values used

for the training and test datasets.

Dataset N Max Min Mean SD
Training set 40 74.6 45.3 64.3 59
Test set 10 71.8 46.5 61.6 7.8

Note: The number of samples (N), maximum (max),

minimum (min) and standard deviation (SD).
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Figure 3 Scatter plots of the predicted chlorophyll values versus the measured chlorophyll values; a) for validating
the model A, b) for validating the model B, and ¢) for validating the model C.
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