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Design and Simulation Analysis of Dual CCD Detection System
for Delinted Cottonseeds Color Sorter

Yu Shuhua Liu Yanli Wang Shipu Du Hongyun
( Tianjin Institute of Optics and Fine Mechanics, Tianjin 300384, China)

Abstract: At present, the phenomenon of the red-seed (the maturity of cottonseed is low) exists in the
cottonseed processing. Most of the domestic cottonseed processing companies are still reliant on artificial
monitoring for picking the red-seed. However, the visual inspection of worker has some problems such as
low automation level, many subjective factors and high labor costs. Besides, the process of cottonseed
delinting also results in a decreased cottonseed germination rate and other issues. To solve these
problems, this paper presents a dual CCD ( Charge coupled device) detection system of delinted
cottonseeds color sorter which is different from the current separation technology. Through the analysis of
some subsystems in the detection system, such as optical subsystem, image acquisition subsystem and
image processing subsystem, and also combined with simulation analysis and tests, the effects of the
proposed system were verified. Wherein the image acquisition subsystem, the cottonseed maturity
information was collected with the color linear CCD, and the integrity information was collected with black
and white linear CCD. The key feature information which extracted by image processing and analysis was
used to make type discriminant analysis of cottonseeds. The results showed that the detection system
designed optical subsystem modules could obtain the imaged with clear features. The image processing
subsystem could collect material feature information which could be used in image acquisition subsystem.
The designed system could ensure the real-time and stability while sorting.
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Fig. 1 Diagram of light path in detection system
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Fig.2 Block diagram of detection system
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Fig.4 Structure diagram of imaging light path
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Fig.5 Block diagram of hardwares of acquisition system
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