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Calibration method of ellipse center based on dual conic curve

XIN Rui, WU Shuanhu, LI Aijuan
(School of Computer and Control Engineering, Yantai University, Yantai Shandong 264005, China)

[ Abstract] Circular mode planar targets are one of the most commonly used calibration tools, with the advantages of simple
manufacturing and low image quality requirements. The circular mode planar target is imaged as an ellipse due to lens distortion and
perspective deviation. Accurate extraction of the real center of the ellipse in the image is the key to improving calibration accuracy.
To solve this problem, a method for accurately estimating the position and parameters of elliptical features is proposed. The method
is based on the dual conic curve, avoiding the use of the original gradient information near the boundary of the marker point to
accurately extract the intermediate phase of individual edge point. The method is tested and evaluated, and compared with other
estimation methods in simulation as well as in real situation experiments, it is proved that the method has strong anti—noise and high

accuracy.
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Fig. 1 Conic curve vs dual conic curve
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Fig. 3 Experimental image
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Tab. 1 Comparison of experimental results pixel

Mean error

Method
0.,=0% 0.=2% 0.=5%
The proposed  0.006 342 1 0.007 624 9 0.009 537 4
Centroid 0.009 514 8 0.011 436 4 0.0128733
PointEllipse  0.009 932 4 0.010 956 1 0.011 6437
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