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Trajectory Planning Technology of Three-Dimensional
Shape Measurement Robots

Liu Li, Ma Guoqing, Gao Yi", Fan Shijie

College of Mechanical Engineering , Changchun University of Science and Technology, Changchun, Jilin 130022, China

Abstract Aiming at the requirements of three-dimensional shape measurement of profiled surfaces with the deep
hole feature, a method based on CAD (Computer Aided Design) digital model extraction information for self-
adaptability measurement and a trajectory planning measurement method based on normal precision control are
proposed. The simulation analysis of the displacement-time, speed-time and acceleration-time curves of a robot
verifies the smoothness of the trajectory curve obtained by the high-order polynomial interpolation method. The
positional deviation and angular deviation of TCP (Tool Centror Point) in the process of shape measurement are
verified by the shape measurement experiment based on the normal precision control. The position deviation is
within 0.092 mm and the angular deviation is within 0.19°, which proves the feasibility of the proposed method.
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Fig. 1 Schematic of scanning constraints for scanner
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Fig. 2 Schematic of planned measurement path. (a) Normal pointing of path; (b) planned path
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Fig. 6 Position change of different joints.
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Fig. 8 Acceleration change of different joints.
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Table 1 Comparison between simulated and real TCP poses

Tag point M(xsyszsR.sR,:R.)

M'(x.y.z.R,.R,.R.)
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Tag 38
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1395.653,1032.721,708.082,—100.786,0.715,0.095
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data of measured workpiece
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