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Analysis and Correction of Projection Error
of Camera Calibration Ball

Gu Feifei Zhao Hong Bu Penghui Zou Haihua Zhao Zixin
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Xi'an Jiaotong University, Xi'an, Shaanxi 710049, China)

Abstract As a ball has the advantage of contour continuity, it has been used widely in camera calibration, especially
in multiple camera calibration. Using a ball as calibration target can make up for the shortages of plane target that it
may distort or even disappear in the field of view when the viewpoint is large. However, when a ball is projected into
the camera it is usually not a standard circle, but an ellipse. The calibration precision will be affected when the
elliptic geometric center is not the same as the ball-center’s real image. There are two factors that determine the
distortion: the relative size and position of the ball with the camera. The influence of the two factors are analyzed,
and the distortion rules are studied by simulating ball's imaging model. A correction model which is verified feasible
and effective in experiment is established. Through the model, the ball center’s projection error can achieve subpixel
precision.
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Fig. 1 Ball imaging model
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Fig. 2 Influence of ¢ on ball center’s precision
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