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Abstract: At present, the welding of high-reflective aluminum components in domestic ship manufacturing enterprises
mainly relies on manual labor, with a low degree of automation, leading to significant waste of human resources and energy.
Accelerating the development of intelligent welding robot systems for high-reflective components, and promoting the appli-
cation of group standing welding robots in the construction process of aluminum ships, is of great significance for realizing
the intelligent manufacturing of aluminum group standing. In response to the intelligent welding needs of aluminum group
standing components in a domestic backbone shipyard, an intelligent robot welding system suitable for high-reflective alumi-
num alloy components was designed. This system adopts a combination of binocular industrial cameras and line laser sen-
sors to achieve coarse and fine positioning of the weld seam, and realizes intelligent recognition of the weld seam through
high-precision camera calibration algorithms, grayscale segmentation, and Harris corner detection algorithms. Meanwhile,
the system adopts a dual-camera calibration method based on calibration plate guidance maps, ensuring global image consis-
tency. Through actual production applications in the shipyard, the system's efficiency and reliability have been verified, with
good weld quality, effectively improving the automation level and production efficiency of ship manufacturing.
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Fig. 1 System appearance
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Fig.5 Feature point recognition results
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