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A Simple and Precise Method for Radial Distortion Calibration

KONG Bin"*, FANG Ting-jian”
D (Dept. of Automation, University of Science and Technology of China, Hefei 230027)
D (Hefei Institute of Intelligent Machines, Chinese Academy of Sciences, Hefei 230031)

Abstract To implement accurate metric measurement within a large field of view with common off-the-shelf
cameras, the image distortion caused by wide-angle lenses should be corrected. A simple and precise method for
calibrating the radial distortion is proposed. Any planar pattern in which the feature points form a grid can be used
to obtain the calibration image. The proposed method first constructs an ideal image based on the positions of
feature points extracted from the distorted image. Then the radial coordinates of the distorted and ideal feature
points are calculated under the hypothesis of given center of distortion. and the relation function between the ideal
and distorted radial coordinates is obtained by solving linear equations or by polynomial fitting. The set of
parameters with the minimum mean-square-error is regarded as the calibration result. One merit of the proposed
method is that both the undistorted-to-distorted and distorted-to-undistorted expression can be obtained at the
same time by the same way. Moreover, the inverse power proportion relation between calibration result and
resolution of rectified image is derived, and the influence of the order of distortion function on rectified image is
discussed. Experiment results show that 4th or 5th order function would result better outcome.
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0 1 2 3 4 5

2 0.31161 (260.90,245.79) 0.19173 2.0259 —1.0780
3 0.037 032 (260.59,245.41) 0.036 928 3. 2626 —3.5445 1.3709
4 0.010504 (260.55,245.50) —0.010172 3.9087 —5.8608 4.3673 —1.2652

5 0.010402 (260. 56,245.50) —0.011671 3.944 2 —6.064 1 4.8216 —1.6976 0.146 97
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