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Calculation of the Most Suitable Wavelength Bands for
Discrimination between Fruit and Leaves
Using their Spectral Reflectance

Naoshi Konpo and Shunzo Enpo
( Laboratory of Agricultural Machinery)

In this report, spectral reflectances of fruits, leaves and other objects were measured and a
pair of wavelength bands where difference of the sensor output between each fruit and its leaves
was the largest was obtained by calculating the peak wavelengths and the band widths at half
height of interference filters in order to develop a visual sensor which could discriminate fruits
whose colors were not only different from but also similar to their leaves color. The results
were given as follows :

1. Spectral reflectances of all leaves which were used in this time were almost similar, but
those of different color fruits were different in the visible region and those of all fruits could be
classified into higher type and lower type than their leaves in the near-infrared region. Water
absorption bands were observed in only fruits and stems in the region where the wavelength was
from 340 nm to 1,200 nm.

2. 670nm and 970 nm were calculated for tomato, 550 nm or so and 850 nm or so were for
egeplant and cucumber, and 520 nm and 670 nm or so were for mandarin orange and persimmon
as the peak wavelengths of a pair of the interference filters which have the transmittances in
the most suitable wavelength bands. From these results, it was found out that chlorophyll ab-
sorption band was suitable for discrimination between fruits whose color were red or yellow and
their leaves and that 800-900 nm wavelength band was suitable between fruits whose reflectance
was higher than leaves in the near-infrared region and their leaves.
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Fig. 1. Spectral reflectance of tomatoes.
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Fig. 2. Spectral refirectance of eggplant.
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Fig. 3. Spectral reflectance of cucumber.
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Fig. 4. Spectral reflectance of sweet pepper.
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Fig. 5. Flow chart of energy from sun to visual sensor.
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Table 1. Pairs of calculated interference filters
peak band width at
wavelength half height D
(nm) (nm)
980 8 0.850
Tomato
670 5
Eeeo] 550 16 0.466
t
sepian 880 5
s P 1180 7 0.263
weet Pepper
360 5
550 17 0.357
Cucumber
800
520 9 0.999
Mandarin Orange
670 5
520 14 1.121

Persimmon

680 5
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