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Online Monitoring Method of Mechanized Soybean Harvest Quality
Based on Machine Vision

CHEN Man NI Youliang JIN Chenggian XU Jinshan ZHANG Guangyue
( Nanjing Research Institute for Agricultural Mechanization, Ministry of Agriculture and Rural Affairs, Nanjing 210014, China)

Abstract. In order to solve the problem of lack of on-line monitoring device for the quality of soybean
during mechanized harvesting, the methods of image acquisition, soybean component identification and
quality monitoring for mechanized harvesting were presented based on machine vision. The improved
watershed algorithm was used to segment the soybean image effectively, and the color spatial
characteristic values of RGB and HSV were used to classify and identify the components of the soybean
image. The image acquisition system can acquire a clear soybean image in real time, segment and
identify each component of the soybean sample, and calculate the real-time crushing impurity rate of
mechanized harvest. The quantitative evaluation model was constructed, and the accuracy of the
algorithm was tested and field experiments were carried out. The results showed that the accuracy of
whole soybean seeds was 87.26% and 86. 17% , respectively. The accuracy of crushed soybean grains
was 86.45% , and the recall rate was 79.42% . The detection rate of soybean impurities was 85. 19%
and 83. 69% respectively. The results of quality and performance evaluation of grain combine harvester
were consistent with that of manual inspection. The results showed that the proposed algorithm can
quickly, efficiently and stably identify intact grains, broken grains and impurities, and the quantization
model can accurately calculate the fraction of broken impurities. At the same time, the soybean image
acquisition system designed can replace the manual detection, and became an effective method for the

quality evaluation of soybean combine harvester. Additionally, it can provide real-time data of the
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crushing miscellaneous rate of soybean during mechanized harvesting, realize visual monitoring and

alarm, and provide data support for parameter adjustment of intelligent combine harvester, so as to

improve the quality of soybean mechanized harvesting.

Key words: soybean harvester; work quality; online monitoring; machine vision; classification and

identification ; watershed algorithm
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Fig. 8 Recognition effect pictures of broken grain
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