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Feature Extraction of Workpiece Circular Arc Contour
Based on Sobel Operator
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Abstract In the process of workpiece circular arc radius measurement on binocular vision, the circular arc contour
feature extraction is the key to match follow-up edge contour point and reconstruct space arc. Affected by the
surface texture of the workpiece, the interference of the surrounding environment, and uneven illumination, the
existing algorithm cannot accurately extract the circular arc contour feature. Based on the edge detection by Sobel
operator, we use adaptive convolution operation and double local binary pattern texture feature to generate the fusion
gray value, which can be used to screen out the edge contour points in the previous detection result by Sobel
operator. The polar coordinate distribution histogram is obtained and processed as a normal distribution, which can
eliminate the interference of noise points in the complex background and distinguish the outer contour feature from
the inner contour feature. The experimental results show that the proposed algorithm overcomes the influence of
illumination and becomes accurate and robust.
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Fig. 1 Edge detection diagram of Sobel operator.
(a) Gray-scale image and (b) edge
detection of arc workpiece
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Fig. 2 Two points extracted in the gray-scale

image of the workpiece
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Fig. 3 Construction process of invariant feature
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Fig. 4 Edge contour feature extraction

diagram of the workpiece
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under monocular photography
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Table 1 MSE of the extracted outer contour points with the proposed algorithm
Experimental number 1 2 3 4 5 6 7 8
Vs /1077 1.912 2.378 2.621 2.371 1.825 2.231 2.024 2.339
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Table 2 MSE of the extracted inner contour points with the proposed algorithm
Experimental number 1 2 3 4 5 6 7 8
Visez /1077 1.942 2.367 2.834 2.363 2.856 2.543 2.667 2.023
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Table 3 MSE of the extracted outer contour points with the algorithm in Ref. [12]
Experimental number 1 2 3 4 5 6 7 8
Vises /107 3.776 2.963 2.937 3.641 3.155 3.068 3.357 3.226
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Fig. 10 Comparison of the extracted outer contour maps with (a) the algorithm in Ref. [12]

and (b) the proposed algorithm
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Table 4 MSE for outer contour points under different illumination intensities
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Algorithm
=5 Ix L=20 Ix L =80 lx L =150 Ix L =300 Ix L=5001x L=10001x L=1500 Ix
Proposed
1.912 1.893 1.876 1.902 1.933 1.945 2.043 1.896
algorithm
Algorithm
3.567 3.288 3.064 2.873 2.533 2.216 2.302 2.357
in Ref. [12]
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