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Design of a Color Machine Vision System
for the Automatic Sorting of Soybeans
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Abstract © This paper describes the structure, operation, image processing, and decision making
techniques of a color machine vision system designed for the automatic sorting of soybeans. The system
consists of feeder, conveyor belt, line-scan camera, lights, ejector, and a PC. Unlike manufactured
goods, agricultural products including soybeans have quite uneven features. The criteria for sorting good
and bad beans also vary depending on inspectors. We tackle these problem by letting the system learn
the inspecting parameters from good samples selected manually by a machine user before running the
system for sorting. Real-time processing has another importance in the design. Four parallel DSPs are
employed to increase the processing speed. When the designed system was tested with real soybeans
and the result was successful.
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Fig. 2. Camera system structure
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Fig. 3. Example of obtained image
(a) Histogram of a line image,
{b) 2D image resulted from multiple line images
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Fig 5. Classification of soybeans:
(2)GSC, (b)BSC1, (c)BSC2, (<)BSC3
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Fig. 6. Histogram examples of classified beans:
(a)GSC, (b)BSC1, ()BSC2
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Table 1. The sorting results by the system with
different criteria of three different people

il FF 2HE AL E(%)
GSC 100 0 100
BSC1 1 99 99
BSC2 7 93 93 |
(a) R=68, G=139, B=154
5 TE 2% A8 & (%)
GSC 97 3 97
BSC1 0 100 100
BSC2 4 9% 9%
{6}y R=70, =139, B=154
>F TE EFE A 8(%)
GSC 94 6 94
BSC1 1 99 99
BSC2 1 99 99

(c} R=70, G=135, B=158
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