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Abstract: Currently, the welding of bus pedals in China is predominantly manual, with low automation levels. Developing

an automated welding system for bus pedals holds practical significance for achieving intelligent manufacturing. This study
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designs a line laser 3D camera based on the principle of direct laser triangulation. An optimized Steger algorithm for light
strip center extraction is proposed. Calibration of the 3D camera's internal parameters, distortion parameters, and laser plane
parameters was completed, and its scanning accuracy was verified using a standard ceramic ball gauge. An automated weld-
ing system, consisting of a self-developed line laser 3D camera, an ABB robot, a welding power supply, and a welding torch,
was constructed. Hand-eye calibration was performed. A weld seam path planning method for bus pedals, encompassing
point cloud processing, contour corner point extraction, weld seam coordinate matching, and welding posture planning, was
designed. Finally, automated welding tests were conducted on actual bus pedals, and weld quality was evaluated via electro-
magnetic non-destructive testing. The optimized Steger algorithm achieved a laser centerline extraction time of 0.6 s, outper-
forming the traditional algorithm's 1.3 s. The self-developed 3D camera demonstrated a scanning accuracy of 0.2 mm, with
maximum errors in sphericity and spatial distance measurement being 0.3195 mm and 0.3257 mm, respectively. The success
rate of bus pedal welding using the developed system reached 87.5%, with well-formed welds. The research indicates that
this automated welding system can achieve automated welding of bus pedals, meeting production requirements and provid-
ing a technical reference for the automated welding of similar components.

Keywords: bus pedal; line laser 3D camera; automated welding; vision guidance; weld seam path planning
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Fig. 4 Calibration plate images
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Fig.5 Corner extraction images
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Fig. 9 Line laser 3D camera scanning accuracy verification
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Fig. 10 Line laser 3D camera vision-guided bus pedal automated

welding system
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Fig. 12 Bus pedal contour point numbering
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