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Research on Shallow Spot Defect Detection Based on

Laser Remanufacturing Robot

Fang Yan Yang Xichen Lei Jianbo
(Laser Processing Center, Tianjin Polytechnic University, Tianjin 300160, China)

Abstract Machine vision system plays an important role in improving the quality of laser robot system. A system to
detect three-dimensional (3D) shallow spot defects by combining two-dimensional (2D) images with 3D point clouds
is carried out, which solves the problem of 3D positioning of shallow spot defects. With gray image processing,
including image enhancement in the frequency domain, region marking and region merging, the system achieves the
2D positioning of defects. In order to obtain the 3D point cloud, laser remanufacturing part surfaces are scanned with
binocular stereo vision system, and the 2D defect boundaries are then converted into 3D ones to realize the
positioning of defects in the point cloud. Experimental results show that the system can effectively identify shallow

Vol. 39, No. 12
December, 2012

spot defects, which further enables high precision remanufacturing of parts.
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Fig. 1 Shallow spot defect detection system
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Fig. 2 Three-dimensional scanning device. (a) Installation diagram; (b) scanning device
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Fig. 3 Two-dimensional image processing of blade. (a) Original image; (b) segmentation of original watershed;

(c) watershed segmentation based on image preprocessing; (d) final watershed segmentation
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Fig.5 Laser remanufacturing of the blade. (a) Photo of damaged blade; (b) result of 2D image processing;
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(c) scanning blade interface; (d) point cloud; (e) laser remanufacturing result; (f) processing figure of blade
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