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Paint Repairing Robot System Based on Point Cloud

LIU Chun, YIN Zhang-Jie
(School of Computer Science, Hubei University of Technology, Wuhan 430068, China)

Abstract: The paint repairing robot for cars needs to face vehicles in different sizes and adapt to a variety of modeling
surfaces and colors. This highly adaptive requirement makes the design of the paint repairing robot far more difficult in
target tracking, path planning, motion space, and other aspects than the painting robot in the automotive manufactory.
Therefore, the painting path re-planning is necessary. First, a large amount of point cloud data iéisegmented by parts, and
then the eight-neighborhood method is used to calculate the contour of the closed surface. Finally, the grating path is
generated on the surface by the slicing method, and the critical path of each surface is formed. The eight-axis truss robot
system is designed and manufactured, and the path planﬁing of the eight-axis linkage is generated by the ant colony
algorithm. Subsequently, the generated path and*trapezoidal curve acceleration are sent to the PLC-based motion control
program through the ADS p}rotocol of the Beckhoff controller to complete the linkage and collaborative paint repairing
movement of each joint axis. The experimental results show that the system can automatically control the axis of the robot
tool to align the arbitrary surface with the normal vector for different vehicles and drive the eight axes to track the surface
motion smoothly. The system can also be widely applied to the robot machining of various surfaces.

Key words: 3D modeling; path planning; paint repairing robot; TwinCAT3; point cloud slice
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TwinCAT_Projectl5.test.MAIN

@ fbhaxisPower
i fbaxisBreak
i@ fbAxisReset
@ fbManualMation FB_ManualMotion

@ fbHaltMotion FB_HaltMotion

P fbtest FB_test

@ McsPos_X ARRAY [1..100] OF ...
@ McsPos_Y ARRAY [1..100] OF ...
% McsPos_7 ARRAY [1..100] OF ...
@ McsPos_A ARRAY [1..100] OF ...
@ McsPos_B ARRAY [1..100] OF ...
@ McsPos_C ARRAY [1..100] OF ...
% McsPos_1 ARRAY [1..100] OF ...
@ McsPos_d ARRAY [1..100] OF ...
@ McsPos_2 ARRAY [1..100] OF ...
@ McsPos_e ARRAY [1..100] OF ...
% McsPos_3 ARRAY [1..100] OF ...
@ McsPos_f ARRAY [1..100] OF ...
@ McsPos_4 ARRAY [1..100] OF ...
@ McsPos_g ARRAY [1..100] OF ...
# McsPos_5 ARRAY [1..100] OF ...
@ McsPos_h ARRAY [1..100] OF ...
@ McsPos_6 ARRAY [1..100] OF ...
@ McsPos_i ARRAY [1..100] OF ...
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