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Research on online identification system of rice broken impurities in combine harvester

Chen Jin', Zhang Shuai', Li Yaoming®, Zhu Linjun®, Xia Hui®, Zhu Yahui®
(1. School of Mechanical Engineering , Jiangsu University, Zhenjiang, 212013, China; 2. College of Agricultural Engineering ,
Jiangsu University, Zhenjiang, 212013, China; 3. Jiangsu World Agricultural Machinery Co. , Ltd. . Zhenjiang, 212013, China)

Abstract: In the process of combined harvester operation, the high impurity content or crushing rate was often caused by improper
setting of harvester operation parameters, which needs to be adjusted in real-time. Therefore, online monitoring and identification of
rice components in harvest could provide a reasonable basis for adjusting harvester operation parameters. In this paper, an online
recognition method of broken rice impurities based on image features was proposed. The scheme of collecting rice images in the flow
was adopted, and an image acquisition device was developed. The rice images in the flow state were collected in real-time, and then
OpenCV was used for image processing. According to the differences of color features and area features of complete grains, broken
grains, and impurities in rice, the image processing performed the outline identification classification. In the field experiment of rice.
200 images were randomly collected, 20 of which were used for feature difference study, and the rest were used for test validation.
The test results showed that the comprehensive evaluation indexes of complete grain, broken grain, and impurity reached the standard
92.92%, 90.65%, and 90.52%. The average processing cycle of a single image was about 1. 86 s. The grain image acquisition device
and the online identification algorithm of broken rice impurities studied in this paper could identify the impurities in rice online, such as
complete grain, broken grain. rice stalk, and rice stem, and provide technical support for automatic online control of operation
parameters of rice harvester.

Keywords: rice; combine harvester; impurity rate; crushing rate; online identification; RGB



