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Design of seam tracking method based on
3D laser scanning sensor

LI Nuo-wei,ZOU Wei-ke, CHONG Fa-li
(School of Physics and New Energy, Xuzhou University of Technology, Xuzhou 221018, China)

Abstract: In general , two-dimensional data sensors are used in the field of intelligent welding, where tracking of the
weld seam area can lead to large tracking errors due to welding gun vibration. In this paper,a laser weld seam auto-
matic tracking method for laser weld seam based on 3D laser scanning sensor is proposed , applying the 3D laser scan-
ning sensor to obtain the complete 3D position data of laser weld seam. The collected weld position information is pro-
cessed by the global optimal solution to extract the relevant features of the laser weld. The distance features related to
laser weld seam tracking is classified. And a fuzzy tracking algorithm is designed to establish the target edge feature
model using the basic universe method,to adjust the membership parameters of laser weld seam,and to achieve target
fusion feature classification. On the basis of laser weld feature classification , the variable universe theory is used to im-
prove the accuracy of welding tracking control and the efficiency of weld shape detection,to complete the control track-
ing of the weld area,and to realize unmanned welding. The experimental results show that this method has a significant
effect in reducing the tracking error.
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Fig. 1 Structure composition of 3D laser ranging sensor
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Fig. 2 Hardware circuit diagram
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Fig. 4 Updating schematic diagram of feature set based on fuzzy control
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Tab. 1 Laser ranging sensor parameter calibration
Parameter Numerical value
Focal length/mm 8. 43965
Distortion] /m? -1659.94
The height of a single pixel/mm 0. 00530
The width of a single pixel/mm 0. 00530
The abscissa of the center point of the image/pix 635. 584
The ordinate of the image center point/pix 489.352
Camera and measurement target distance/mm 90. 1493
The angle between the laser and the camera/rad 0. 35086
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