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Research on coordinated polishing trajectory planning of dual robots
based on three-dimensional point cloud

ZHOU Zhen, JIANG Xiaoyan, HAN Jiabu

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the problems of limited working space and complex space grinding trajectory of hub workpiece in single
robot grinding process, the trajectory planning of cooperative grinding of hub robot and grinding robot composed of dual robots was
studied. Firstly, the coordinate system, the position and pose mathematical model of the point to be polished and the tool to be
polished are established to analyze the kinematic constraints of the dual robots. Secondly, after the orientation of the point cloud
coordinate system of the hub three—dimensional point cloud model was standardized, the absolute value of the maximum principal
curvature of the hub surface was taken as the estimated value of the curvature of the fitting surface and used as the measuring
standard to extract the point cloud characteristic lines and obtain the accurate space grinding trajectory. In this paper, a simulation
experiment platform is built on Matlab/Simulink to verify the feasibility of the scheme. The results show that the established platform
can realize the trajectory planning and coordinated motion of the dual robots, and the preset grinding trajectory is consistent with the
motion trajectory, and the motion state continuously meets the requirements of the cooperative grinding of the dual robots.

[ Key words] dual robots; coordinated polishing; kinematic constraints; three—dimensional point cloud; trajectory planning
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Fig. 1 Coordinate system of dual robot systems
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Fig. 2 Laser scanning arm experiment
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Fig. 3 Initial Hub three—dimensional point cloud model
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Fig. 4 Initial hub point cloud model
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Fig. 5 Point cloud model after feature line extraction
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Fig. 6 Position of point to be polished system
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Fig. 7 Adjust the relative posture of the coordinate system of the
grinding point and the grinding tool
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Fig. 8 Principle framework of simulation system
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Fig. 9 Kinematics simulation model of two robots
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Fig. 12 End trajectories of each robot
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