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Feature Points Extraction of Laser Vision Weld Seam Based on Genetic Algorithm

Zhang Bin”*, Chang Sen, Wang Ju, Wang Qian

College of Metrology and Measurement Engineering , China Jiliang University, Hangzhou, Zhejiang 310018, China

Abstract A method for feature points extraction of planar weld seams based on genetic algorithm is proposed. In
order to reduce the image noises, we use median filtering method and threshold segmentation method to preprocess
welding images. The seed filling method is used for the image segmentation, and the mathematical model of laser
stripe skeleton extraction is obtained according to the characteristics of the image. The skeleton extraction method of
laser stripe based on genetic algorithm is mainly studied, and the coordinate of center point is extracted with linear
scanning method. The Pauta criterion is used during the linear fitting of the skeleton to iteratively eliminate the
noise data, and the accurate position of the skeleton and feature points are obtained. The experimental results show
that the method can effectively eliminate many noises and the interference of laser stripe width in weld image and can
extract the weld feature points quickly and accurately.
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Fig. 1 Structure diagram of laser vision system
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Fig. 3 Image preprocessing effect. (a) Original image of weld laser detection; (b) median filtering results;

(¢) threshold segmentation results with Otsu method
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Fig. 4 Extraction and filling of connected domain. (a) Extraction result; (b) filling result
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Fig. 5 Extraction and filling of connected domain in complex noise environments.

(a) Original image; (b) connected domain filling result
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Fig. 9 Schematic of line fitting and error points elimination
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Fig. 10 Feature point extraction of the weld seam
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Fig. 11 Field working diagram of laser vision system. (a) To be welded; (b) welding
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Fig. 12 Representative images collected during the test. (a) Proposed method; (b) Hough method
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Table 1 Statistical table of feature points extraction

deviation of weld seam

Average Standard
Method
error /mm deviation /mm
Hough method 0.48 0.26
Proposed method 0.20 0.11
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Fig. 13 Statistical graph of weld feature points extraction deviation. (a) Proposed method; (b) Hough method
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