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General 3D Perception Framework for Multiple Types Complex Fruit Objects

2

Cheng Jiabing! Zou Xiangjun®> Chen Mingyou? Tan Kangyu' Wu Fengyun?

(1. School of Electrical and Computer Engineering, Nanfang College, Guangzhou, 510970, China
2. College of Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract: Compared with an ideal laboratory environment, fruit images sampled in an outdoor orchard are often disturbed by
more noises, such as complex backgrounds, occlusion of branches and leaves, uneven illumination and mechanical vibration, etc.,
which have always been the main constraints on the further development of visual fruit picking robots. In response to this problem, a
general three-dimensional perception framework adapted to the complex picking environment was developed. First, the binocular
vision system was constructed and calibrated; then, the complex background was removed with the help of a robust deep object
detection network to obtain the image area where the fruit is located; finally, the fruit area was conducted stereo matching operation
and triangulated to obtain the spatial position of the fruits. The framework has fully combined the robustness of the deep neural
network and the excellent perception ability of the stereo vision system. It does not rely on any artificially designed features and can
improve the accuracy and stability of the robot's perception of outdoor fruits. This research provides an theoretical basis and
technical support for improving the stability and practicability of the fruit picking robot.

Key words: picking robot; machine vision; object detection; stereo matching; triangulation
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