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Weld Seams Based on 3D Point Cloud

WU Hai-bin'*, HUANG Wu-kai'

(1. School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350116, China; 2. The Key
Laboratory of Special Intelligent Equipment Safety Measurement and Control, Fuzhou 350007, China.
Corresponding author: WU Hai-bin, E-mail: wuhb@fzu.edu.cn)

Abstract: A feature extraction and trajectory planning strategy for planar fillet welds based on 3D
point cloud was proposed to solve the automatic identification of weld seams and automatic robot
tracking welding. Firstly, the workpiece to be welded was extracted based on the difference point
cloud segmentation method, and the point cloud pre-processing was performed. Secondly, in
order to obtain the feature points of the weld seam, the workpiece structure segmentation feature
extraction algorithm was proposed. Then a path fitting method based on NURBS curves was
fitted. Finally, a robot position estimation method for welding points was proposed to obtain the
position of each path point for welding. This strategy is applicable to the weld seams of straight
lines and various planar curves. The experimental results showed that the strategy can accurately
extract the position of the fillet weld seam and generate the required position of track points, with
the maximum error of each axis controlled within 1 mm and the total time consumed no more than
18 s, which provides a valuable reference for efficient automated welding.

Key words: 3D point cloud; fillet weld seam; feature extraction; position estimation; automatic
welding
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Table 2 Measurement errors for different fillet welds

é 1050

ME/mm RMSE/mm

=

FAgEAT

X&h v#ho z4h XBho YBEh o ZEh

fRIEAELE 0.514 0.476 0.458 0.275 0.113 0.101
SEE R 0.944 0.570 0.653 0.323 0.189 0.198
SEEHTLE 0.927 0.893 0.869 0.326 0.570 0.407
I HZE 0.886 0.823 0.815 0.314 0.558 0.396
SEE A 0.876 0.802 0.811 0.325 0.512 0.384

*3 FAEE I HRIE RIEITHIE
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