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Figure 3 Illustration of common valid view area KM REE

Figure 4 Illustration of the defect under a viewport in
common valid view area
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Figure 5 Change of integral area in the valid view area Figure 6 (Color online) Global alignment of 2D curves
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REE Figure 8 (Color online) The plane model used in the tests

Figure 7 (Color online) Comparison result of RM method
and IRM method. (a) RM (viewport a); (b) RM (viewport
b); (c) RM (viewport ¢); (d) IRM
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Figure 9 Illustration of the detection result of IRM Figure 10 Histogram of IRM measurement for small size
method for small size defect under different local alignment defect under different local alignment radius

radius R (blue indicates small value). (a) R=1.5; (b) R=2;
(¢c) R=5; (d) R=10; (e) R=15; (f) R=20
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Figure 11 [Illustration of the detection result of IRM Figure 12 Histogram of IRM measurement for large size
method for large size defect under different local alignment defect under different local alignment radius

radius R (blue indicates small value). (a) R=2; (b) R=5;

(¢) R=10; (d) R=20; (e) R=40; (f) R=55
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Figure 13 Illustration of the detection result of Figure 14 Histogram of IRM measurement for mixed size
IRM method for mixed size defect under different lo- defect under different local alignment radius

cal alignment radius R (blue indicates small value).

(a) R=2; (b) R=3; (c) R=4; (d) R=10; (e) R=15;

(f) R=20
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Figure 15 The detection result of local aligned IRM method (with local alignment radius R) for outside surface of a car.
(a) R=1; (b) R=5; (c) R=20; (d) R=40
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Automatic detection of surface defects
Zeyun SHI, Quan LI, Hujun BAO & Jin HUANG"
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Abstract In the automobile manufacturing industry, the detection of surface defects is a crucial process for
quality control. This study simulates the process by which engineers find defects on an outer surface using a
parallel light reflection map and the proposed integral reflection map (IRM) detection algorithm. This method
is based on the law of reflection and reversibility of light, and detects surface defects by comparing the different
behaviors of the reference model and manufactured model under reflection. Furthermore, by doing integral in
valid viewpoint areas, this method avoids the instability of detection results under different viewpoint positions.
Moreover, to solve the problem that the global alignment of reference and manufacture models cannot detect
certain scales of surface defects, this paper proposes a local alignment method. The implementation results show
that our method is highly automatic, viewpoint independent, and can detect multi-scale surface defects.

Keywords surface defect, surface quality detection, rigid alignment, mean curvature, reflection map
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