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Corner detection of checkerboard based on sub-pixel edge

Al Yufeng', ZHAO Min*, ZHANG Qi*, LEI Jie’, BAI Xiaoliang'

(1. CNPC Tubular Goods Research Institute, Xi’an 710077, China; 2. School of Mechanical and Precision
Instrument Engineering, Xi’an University of Technology, Xi’an 710048, China; 3. Xi’an Jiechuang
Measurement and Control Technology Ltd. , Xi’an 710048, China)

Abstract: Checkerboard calibration is widely used in a high precision machine vision. Aiming at the most
critical corner detection technology in checkerboard calibration, a novel corner detection algorithm based on
the sub-pixel edge is proposed. According to the edge line direction of the checkerboard, the normal direc-
tion is determined. Then the virtual pixels are inserted in the normal direction. The tangent function is used
to fit the gray variation of the edge pixels, with the sub-pixel edge determined through the curve gradient.
The corner position is determined by the centroid method based on the intersection of edges. The sub-
pixel location algorithm in edge normal direction is established, which is not affected by the orien-
tation of checkerboard corners. The sub-pixel edge is extracted by combining pixel interpolation
and gray-scale curve fitting to improve the detection accuracy effectively. Experimental results in-
dicate that the algorithm proposed here is twice as accurately as the Harris corner detection algo-
rithm. The algorithm has been successfully applied to image detection of petroleum pipe threads,

which is suitable for a real factory environment.
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Fig. 1 Pixel edge and sub-pixel edge
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Fig. 2 5 x5 neighborhood of edge pixel point
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Fig. 3 Gray interpolation of virtual pixels
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Fig.4 Styles of edge intersection
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Fig. 5 Grayscale data of chessboard
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Fig. 6 Grayscale fitting curve
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Fig. 7 Checkerboard template
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