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Abstract

This research aims to assess the chlorophyll content of oil palm leaves using color values combined with
machine learning. A total of 66 oil palm leaf samples were randomly collected to measure chlorophyll content
and L*a*b* color values. The L*a*b* values were converted to RGB and HSV color systems, resulting in 16 different

colorimetric features: L*a*b*, L*, a*, b*, RGB, R, G, B, HSV, H, S, V, L¥a*b* + RGB, L*a*b* + HSV, RGB + HSV, and
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L*a*b*+ RGB + HSV. Calibration models were developed using chlorophyll content and colorimetric variables with

stepwise linear regression analysis (SLR) and support vector regression (SVR) based on cross-validation. The top

three models were selected. Based on the hypothesis test for a difference between means, the means of the

predicted values and the actual values of all those 3 models were not statistically different at the 95% confidence

level. Additionally, the mean errors of the top 3 models were not statistically different at the 95% confidence

level. Among those 3 models, the suitable one having a coefficient of determination (R?) of 0.59 and a root mean

square error of cross-validation (RMSECV) of 5.22 SPAD was developed from the L*a*b* color features using SLR

approach.

Keywords: Oil palm, Chlorophyll, Color meter
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(a)

Figure 1 Oil palm leave samples representing lowest (a) and highest chlorophyl contents in this studly.

(b)

Table 1 Statistical summary of chlorophyll and color values.

Chlorophyll
Parameters L* a* b* R G B H S Vv
(SPAD)
Minimum 46.16 24.5 -11.80 4.44 55.00 60.0 52.00 0.20 0.14 0.24
Maximum 81.07 38.63 -4.06 21.90 88.00 95.00 62.00 0.28 0.43 0.37
Mean 67.76 31.96 -8.54 11.85 68.73 78.64 56.30 0.26 0.28 0.31
SD 8.00 3.59 1.99 4.31 7.80 9.07 2.47 0.02 0.10 0.04
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Table 2 The results of the models for prediction of chlorophyll of oil palm leaves.

SLR SVR
Variable
R* RMSECV R* RMSECV

L*a*b* 0.59 5.22 0.56 5.28

L* 0.31 6.69 0.41 6.18

a* 0.27 7.06 0.27 7.05

b* 0.46 5.89 0.07 7.92

RGB 0.55 5.42 0.56 5.32

R 0.40 6.36 0.43 6.02

G 0.28 6.90 0.43 6.10

B 0.00 8.20 0.03 7.90

HSV 0.53 5.47 0.60 5.11

H 0.37 6.35 0.44 5.99

S 0.48 5.96 0.51 5.66

\Y 0.29 6.81 0.42 6.07

L*a*b*+ RGB + HSV 0.43 6.04 0.57 5.32

L*a*b* + RGB 0.47 5.98 0.56 5.30

L*a*b + HSV 0.52 5.64 0.61 4.98

RGB + HSV 0.43 6.04 0.57 5.27
figagnitannananfudsiu L*a%o* #e35 SLR Tneilan
w0 | R? = 0.59 R” wag RMSECV w1fiu 0.59 wag 5.22 SPAD mgﬁwﬁ’u Wl
_ RMSECV = 522 SPAD 4 ® ag13lsimudilinanisusziiiulalifiiisane Fee19das
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Measured chlorophyll

Figure 2 Scatter plots of the predicted chlorophyll

values versus the measured chlorophyll values.
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