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Six-degree-of-freedom grasping of unknown objects
considering point cloud skeleton features

WU Hang, XIE Yuanlong, WANG Shuting, WEI Qibin, XIONG Tifan
(School of Mechanical Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract; Aiming at the problem that it is difficult for the manipulator to generate stable grasping posi-
tion and posture for unknown objects in an unstructured environment, a six-degree-of-freedom grasp-
ing method for unknown objects based on point cloud skeleton features was proposed. Firstly, the
single-view point cloud of the scene containing the object was obtained by the depth camera, and the
initial sampling points were obtained by random sampling on the object surface. An iterative moving
sampling algorithm considering I.1 median skeleton extraction was designed to ensure that the cap-
tured points were finally uniformly distributed on the object skeleton. Then, the distribution informa-
tion of the skeleton points and the geometric information of the point cloud around the skeleton points
were used to generate candidate grasping positions and postures. According to the position relation-
ship between the grab and the object, the heuristic evaluation function was used to evaluate the grasp-
ing positions and postures, so as to ensure the optimal sampling of the positions and postures. Final-
ly, the simulation and actual grasping experiments of objects with different shapes were carried out.
The results show that the proposed method can generate stable grasping position and posture and can
be effectively extended to more complex unknown objects.
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