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Irregular Part Grasping System of Manipulator Based on 3D Vision

Zhu Shengyin, Xiao Bojun, Huang Shiqi
(Geely Automobile Research Institute (Ningbo) Co., Ltd., Ningbo 315300)

Abstract: In order to solve the problem of inaccurate positioning or low grasping accuracy of parts grasped by
manipulator, this paper proposed a method of grasping irregular parts of manipulator based on 3D vision. This method
mainly consisted of 3 algorithm modules: system space calibration, part point cloud location and segmentation, and part
pose estimation. The external parameter calibration method of point cloud camera based on 2D image and the part
point cloud segmentation method based on image semantic segmentation were proposed. Experiments show that the
proposed calibration method achieves a system accuracy error of 1 mm, with high efficiency and strong universality.
Compared with the commonly used clustering segmentation, the part point cloud segmentation method has higher
accuracy and efficiency. The designed 2-stage part spatial pose calculation method can accurately estimate the 6-DOF
pose of the part in space, and the accuracy is improved by about 1.8 times compared with the 1-stage matching
method. The proposed manipulator irregular part grasping system based on 3D vision has high precision, strong
scalability and wide adaptability.
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