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Abstract

The objective of camera calibration is to determine the internal optical characteristics of
camera and the three-dimensional position and orientation of camera with respect to the
real world. Calibration procedure for computer vision should be automatical, accurate and
applicable to general purpose cameras and lenses. In this paper, we present camera
calibration method which meets the above requirements.

The algorithm is based on the two-stage method which takes into account lens distortion
in the second stage. In this paper. the overdetermined nonlinear system is established in
terms of the constraints to all directions and our calibration algorithm is proposed which is
constructed by using Marquardt iteration method in solving nonlinear equations.
Experimental results indicate that lens distortion should be taken into consideration for
the calibration of the general-purpose lens. With 24 calibration points acquired out of 512
x 512 image. the proposed algorithm came up with average error of less than 1 pixel and
showed a higher accuracy over the conventional two-stage method.
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Table 2. Calibration results (case of images
shown in Fig. 4).
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Table 34 Calibration results (case of images
shown in Fig. 6).
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