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Nonmetric Calibration of Camera Lens Distortion
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Chengdu , Sichuan 610051, China)

Abstract To reduce the negative influence of noise on the correction of camera lens distortion, a nonmetric

calibration method for camera lens distortion is proposed. In this method, all curves distorted from straight lines are

found out and closed by connecting their endpoints with straight-line segment, and the sum of squares of area of those

closed curves is computed as distortion measurement whose minimum is determined with the aid of genetic optimistic

algorithm, and thus the distortion parameters are gotten. Computation indicates that this distortion measurement
=]

offers preferable ability of anti-noise, and that genetic algorithm is able to avoid convergence to local minima. So
root-mean-square (RMS) errors of rectification images are decreased. Experiment shows that RMS errors between
Key words

the rectified images obtained by calibrating with each image and those obtained by calibrating with all images are
small. Both computation and experiment demonstrate that this calibrating method is robust.

machine vision; camera calibration; nonmetric calibration; genetic algorithm
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Fig. 1 Projective straight line and distorted curve
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Fig. 2 Generation of distorted curve for simulation. (a) Perspective projection, (b) distorted noiseless curve,

(c¢) distorted noise curve
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Fig. 3 RMS error of corrected curve versus different noise levels. (a), (b), (¢) Objective function & & ,& , LM method,

(d) objective function & , genetic algorithm
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b, 1. 647 0 3.126 1. 000 352.7 312.8
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of (a), (d) corrected curves of (b)
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