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Hyperspectral Image for Determining Ripeness of Oil Palm Fruits
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Abstract
The goal of this research is to develop an approach to determine the ripeness in oil palm fruits (Elaeis
guineensis Jacq. var. tenera) by using image processing. Fruits belonging to 4 classes of ripeness (overripe, ripe,
underripe and unripe) were used for this study. Methods to estimate the ripeness of the fruits were developed
based on the reflectance data of hyperspectral imaging. Ripeness estimation using the average relative
reflectance values in the lower part of the fruit was compared with ripeness estimation using the ratio of a not-pale
greenish yellow area, a not-yellow area and a not-reddish orange area to the entire area of fruit. The correct
estimation in all classes of ripeness was obtained by using the average relative reflectance at the lower part of fruit
while a correct ripeness estimation rate of 97.92% was gained by using ratio of area in fruit. Since the ripeness
estimation using the ratio of the area of the fruits can be done automatically, it may provide more practical

application for the assessment of fruit ripeness in the factory.
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Figure 3 Detected area of oil palm fruits at different wavelengths
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