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Design of Visual Position System for Litchi Picking Manipulator

Xiong Juntao' Zou Xiangjun® Peng Hongxing” Wu Dingzhong® Zhu Mengsi’
(1. School of Information, South China Agricultural University, Guangzhou 510642, China
2. Key Laboratory of Key Technology on Agricultural Machine and Equipment, Ministry of Education, South China Agricultural
University, Guangzhou 510642, China)

Abstract

A visual positioning system of litchi picking manipulator was established based on the binocular
stereo vision. By analyzing the color features of mature litchi, the YCbhCr color model was selected. The
Otsu algorithm was combined with fuzzy C-means clustering (FCM) to segment litchi fruit and peduncle.
The experimental results showed that the effective recognition accuracy of litchi fruit and peduncle
reached to 94. 2% . The maximum distance between the fruit centroid and peduncle was calculated to
determine litchi picking point. The color image matching method based on hue component of color image
and the limiting binding method were used to achieve the stereo match of picking point, which realized
the spatial position of picking point. Through the analysis of position error, the linear interpolation
method was used to realize the positioning error compensation. The positioning experimental results
showed that the depth value error was less than 10 mm, which could satisfy the visual accurate position
requirements of litchi manipulator.
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Fig.1 Picking manipulator structure
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Fig.2  Color model analysis of litchi image
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Fig.3 Image group of litchi recognition process
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Tab.1 Recognition results statistics of mature litchi
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Fig.4 Positioning of picking point
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Fig.5 Experiment platform of binocular stereo vision
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Fig. 6 Curves of depth error for different

baseline distances
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Tab.2 Accuracy analysis of error compensation
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