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A laser vision sensing method for seam tracking
based on an improved TLD algorithm

DU Jianzhun', GAO Xiangdong', LI Yangjin' , XIAO Xiaoting' , SUN Yousong', LU Xinzhao
(1. Guangdong Provincial Welding Engineering Technology Research Center, Guangdong University of Technology, Guangzhou
510006, China; 2. Guangdong Jingtai Civil Air Defense Projects Co. Ltd. , Zhaoqing 526238, China)

Abstract: In order to solve the problem of low positioning accuracy of the weld seam center based on line laser vision
sensing, a seam lracking method based on an improved tracking-learning-detection ( TLD) algorithm was adopted. The weld
images were acquired in real time during the weld seam tracking. The TLD algorithm combining the tracker (tracking) and the
detector (detection) was adopted to track weld feature points in real time and the online learning mechanism (learning) was
adopted to update the classifier parameters, so as to improve the accuracy of seam tracking. On this basis, the region of interest
(ROI) was intercepted from the laser stripe images, which greatly reduced the detector’ s search area. The effective feature
points of the tracker were selected to improve the efficiency of the algorithm according to the characteristics of the light intensity
distribution of the laser stripe in combination with the rectifying direction. The V-shaped weld and the lapped weld of the stainless
steel plate were tracked. The results indicate that the location of the seam center can be achieved by tracking and detecting and
the fusion weld tracking method can accurately extract weld feature points. The mean absolute tracking errors of both weld seams
were 0.062mm and 0. 052mm. This method provides the basis for improving the accuracy of weld seam tracking.
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Fig.1 Schematic diagram of the hardware composition of the weld seam

tracking testing equipment
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Fig.2 Buit joint of stainless steel plate

a—actual image of weld seam b—laser stripe image
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Fig.3 Statistical graph of the sum of the gray values on the vertical axis in
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Fig.5 Flowchart of the TLD algorithm
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Fig. 6 Schematic diagram of the sample generation
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Fig.7 Process diagram of the median flow tracking

a—the feature points detected in frame ¢ b—the feature points tracked in

frame ¢ + 1
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