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A Study on the Size Sorting of Vegetables or Fruits

— Using Array Phototransistors
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ABSTRACT

A non-destructive method using array phototransistors for the
sorting of fruits and vegetables has been fully examined in this
study, in order to develop a low-cost and practical system to
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improve the grading operations.
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Fruits and vegetables are both delicate materials, and can be
sized by their heights or projection areas. With these two factors
involved, sizing devices were built and experiments were conducted
in laboratory to study the significance of the sizing indexes.

The device consists of two symmetrical rows of photo emitter-
sensor pairs across a moving belt which carries the sizing objects
along. As a fruit or vegetable passes by, its height is determined
by counting the number of light beams that are interrupted. A
single board Z-80 microprocessor is therefore employed to handle
the process and control involved.

In this research, the diffusion of light sources was of a big
potential problem as far as precise parallel beams were concerned,
but was finally solved by an introduction of a special scanning
technique using near-infared LEDs, accompanied by a sofware
handling routine.

In testing of objects with known heights, the error in hights
was 2.34% and the resolution was about 5mm. The measurement of
projection area was found less stable than that for heights due to
the variations in the belt speed. However, the result was improved
as the belt speed decreased. The area counting value showed a
perfect linear relation to belt speed with an averaged R? of 0.975.

Keywords: Sizing, Projection area, Electro-optical.
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