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Visual positioning method for picking point of grape picking robot

LEI Wang-xiong, LU Jun
(College of Mechanical and Electrical Engineering, Shaanxi University of Science and Technology, Xi’ an 710021, China)

Abstract: In order to solve the difficulty of grape picking robot location in the natural environment, a method of
picking point positioning was proposed based on watershed image segmentation and minimum angle constraint. Firstly, the
collected grape images were transformed into the YUV color model, and histogram equalization was carried out for U
channel grayscale image. Furthermore, double threshold segmentation and morphological operations were performed to re-
move the interference areas, and the binary image was filled. Secondly, using the detected location of grape fruit as refer-
ence, the region of interest (ROT) of grape stem was determined, and watershed operation was carried out. Thirdly, cor-
ner detection was performed on the binary image of grape fruit stem. Moreover, linear regression was performed on the
corner points of each fruit stem, and the angles between the fitting straight lines and the line perpendicular to the ground
were calculated, respectively. If the angle was the smallest, the fruit stalk was determined as the fruit stalk connected to
the grape string. Finally, K-means clustering algorithm was performed on the corner points of the fruit stem, and the cen-
ter of mass after clustering was used as the best picking point. In addition, 40 images were collected for verification under
three conditions: sunny day with direct sunlight, sunny day with backlighting and sunny day with shade. The results

showed that the accuracy reached 89.2% under these three conditions, and the positioning time of single grape image was

0.65 s. In conclusion, the grape picking robot can obtain
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the exact coordinate of picking point by this method.
Key words: grape; picking robot; visual positio-
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Fig.1 Flowchart of picking point positioning
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Fig.2 U component equalization of grape clusters
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Fig.3 Image segmentation process of grape clusters
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stalk
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