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Visual guidance of welding robot based on weldment recognition and pose
estimation

WANG Fei't, LIANG Chen', HAN Xiao-guang?®, RU Chang-lei®, LI Jing-hong?

(1. Faculty of Robot Science and Engineering, Northeastern University, Shenyang 110169, China; 2. College of

Information Science and Engineering, Northeastern University, Shenyang 110004, China)

Abstract: A visual guidance method for the welding robot based on the weldment recognition and pose estimation is
proposed to implement intelligent and flexible welding and solve the problem of that the visual guidance is affected by the
three-dimensional structure of the weldment itself shielding the weld seam. Firstly, a welding model library is constructed
by weldment CAD models off-line. Then, the viewpoint feature histogram (VFH) features of the weldment point cloud
are calculated online and compared with the welding model library to implement weldment recognition. The fast point
feature histogram (FPFH) features are calculated to implement a two-step pose estimation combining the sample consensus
initial alignment (SAC-IA) and the ICP (iterative closest point) to obtain weldment pose. And the result is optimized by
hypothesis verification. Finally, the welding trajectory is generated using the welding information in the welding model
library combined with the pose of the weldment to provide visual guidance for the welding robot. The experimental
results show that the method can accurately recognize the weldment and estimate its pose by using the target’s overall
three-dimensional information, and guide the robot to implement intelligent and flexible welding operations.

Keywords: welding robot; 3D vision guidance; object recognition; pose estimation; hypothesis verification; point

cloud feature
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