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A Camera Calibration Algorithm for an Ill-Conditioned Case
Jung-Hwa Lee, Moon-Kyu Lee”
ABSTRACT

If the camera plane is nearly parallel to the calibration board on which objects are defined. most of existing
calibration approaches such as Tsai's radial-alignment-constraint method cannot be applied. Recently, for such an
ill-conditioned case. Zhuang & Wu suggested the linear two-stage calibration algorithm assuming that the exact
values of focal length and scale factor are known a priori. In this paper. we developed an iterative two-stage
algorithm which calibrates 6 external parameters and 3 internal ones including the two. The first stage of the
algorithm starts with initial guess of the two parameters to determine the value of the others using Zhuang & Wu's
method. In the second stage. the two parameters are locally optimized. This process is repeated until any
improvement cannot be expected any more. The performance comparison between Zhuang & Wu's method and our
algorithm shows the superiority of ours. Also included are the computational results for the effects of the
distribution and the number of calibration points on the calibration performance.
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Fig. 2. Types of camera orientation.
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Fig. 3. Flowchart iterative

algorithm.
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Fig. 4. Schematic diagram showing how
solutions are improved by the
iterative 2-stage algorithm.
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Fig. 6. Image of calibration
points.
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Fig. 7. Experimental results showing the

convergence of 2-stage algorithm.
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(a) A Uniform calibration- point group.
(b) A distorted calibration- point group.
(c) A random calibration- point group.
Fig. 8. Distribution of calibration points.
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Table 1. Summary of the experimental results for
investigating the effect of
calibration-point distribution.
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(a) Group 1 (9 points).

(b) Group 2 (25 points).
(c) Group 3 (49 points).
(d) Group 4 (81 points).
(e) Group 5 (100 points).

Fig. 9. Distributions of uniform calibration
-point group used for investigating the
effect of group size.

Table 2. Performance comparison between Zhuang
& Wu's method and

2-stage algorithm.
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Fig. 10. Experimental results showing the effect of
group size on the calibration performance.
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