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Reaserch on Key Techniques of Defect Detection for Laser

Remanufacturing

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

Abstract Defect detection of three-dimensional structures is essential for intelligent laser robot system. A method
to detect structural damages in robot laser remanufacturing is presented, and a high precision algorithm is proposed to
predict edge locations of damaged part. Initial edge points of the damaged parts are identified using normal-vector
technique based on accumulation of the characteristic areas of the mesh vertices. A three-step optimization strategy is
proposed to solve gaps, branches, and serrated boundaries of the initial edges. Finally, closed defect edges are
predicated with high accuracy. The proposed method is fast for structural damage detection with high precision,
which is necessary for industrial applications of intelligent laser robot system.
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Fig. 1 Defect detection system
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Fig. 2 Normal vector of point
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Fig. 3 Angle is computed from two nonadjacent normals
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Fig. 4 Algorithm of initial boundary point detection
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Fig. 5 Defect boundary clusters
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Fig. 6 Optimization results of each step. (a) Initial boundary clusters; (b) graph after filling gaps; (c¢) graph after

pruning branches; (d) graph after removing short serrated boundaries; (e) graph after removing long serrated boundaries
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Fig. 7 Figure of removing short serrated boundaries
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Fig. 8 Figure of smoothing short serrated boundaries
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Fig. 9 Figure of pump cover. (a) Photo of pump cover; (b) point cloud
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Fig. 10 Detection defect edges of complex part. (a) Defect model; (b) identified edges;

(¢) informations extraction of defect area
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Fig. 11 Processing figure of pump cover
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