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Defect circle detection method based on random sampling and voting strategy
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Abstract: To detect the center and radius parameters of defect circle, the paper proposes a detection
method based on random sampling and voting strategy. Through randomly selecting three points from the
target edge, two arbitrary chords are obtained, and the intersection points of two vertical bisectors are
calculated. Several candidate center coordinates are obtained by repeating the above process. By using
voting strategy, one can extract the coordinate value holding the highest frequency and so the ideal
circle’s center is detected. Then the radius parameter is obtained by using the voting strategy again. The
results of simulation and experiment show that the proposed method has strong adaptability and robustness
and may be applied to different types of defect circle. In addition, it is accurate and reliable, easy to
realize, and can meet the requirement of engineering application.
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Fig.2 Detection results of ideal and detect circles (the thick solid line represents the outline of a defect circle, the dashed line is a round detection result)
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Fig.3 Voting results of centers for two edges as shown in Fig.2(a) and (g) Fig.4 Voting results of radius for two edges as shown in Fig.2(a) and (g)
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Fig.6 Relationship between detecting accuracy ratio and sampling times
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Fig.5 Edge of defect circle with the defect degree of 30%
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Tablel Detecting results and time-consuming of three methods

detecting parameters circle’s center/pixel radius/pixel time-consuming/s
theoretical values (128.0,128.0) 100.0
proposed method (128.0,128.0) 100.0 0.917
Hough circle detection method (128.0,128.0) 100.0 4.453
least square circle fitting method (133.5,133.5) 94.2 0.358
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Fig.7 Annular objects images under backlighting illumination () (b)
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Table2 Detecting results of two annular objects

. . circle’s center/pixel radius/pixel radius/mm
experimental images - - p
outer contour inner contour outer contour nner contour outer contour nner contour
Fig.8(a) (379,389) (378,389) 284 125 9.088 4.000
Fig.8(b) (369,383) (369,382) 284 128 9.088 4.096
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