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Camera calibration based on correction
of asymmetric circle center projection

LIU Quan,SU Hang
(School of Information Engineering » Wuhan University of Technology, Wuhan 430070, China)

Abstract: In order to improve the calibration accuracy,the camera calibration method using a circular
center as the control point needs to correct bias errors caused by the asymmetric projection. This pa-
per deduces the mathematical formulations of correction terms based on the Direct Linear Transform
(DLT) to calculate projection errors. The perspective transform matrix is firstly estimated by using
DLT method, and then the projection of the circle is obtained directly by the elements of perspective
transform matrix. The circle centers in the image plane are corrected with the elements of perspective
transform matrix . The proposed method eliminates the matrix decomposition and avoids the transfor-
mation between the two coordinates. Synthetic test results prove that the mathematical formulations
are correct and show that the calibration error after correcting asymmetric projection is 0. 19 pixel in
the resolutions of 780 pixel X582 pixel and the circle radius of 20 mm, which is better than 0. 20 pixel
before the correct. The proposed algorithm is feasible and valid.
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Fig. 1 Projection model
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Fig. 2 Projection error curve as the angle increasing
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Fig. 3 Projection error curve as the distance increasing
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Fig.4 Projection error curve as the radius increasing
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