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Camera Calibration with Super-Wide-Angle and Low-Distortion Lens

Using Higher Degree Polynomial Model
*Hajime KAWANISHI !, Yoshitaka HARA #!, Takashi TSUBOUCHI *!, Akihisa OHYA *!

Abstract— To correct radial distortion of camera lenses, fitting of polynomial model to the distortion is commonly done. Although

approximation of radial distortion using low degree polynomial model is sufficient for simple optical structure lens, some kinds of

super-wide-angle and low-distortion lens which have complex optical structure cannot be approximated sufficiently by low degree

polynomial model. This paper describes the camera calibration method for such lenses using higher degree polynomial model. First,

the application of the model to distortion design of super-wide-angle and low-distortion lens is provided. Second, the experiment on

calibration of the real lens with the model is presented. As a result, more accurate fitting to radial distortion is done by using higher

degree polynomial model.
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Fig. 1 Radial distortion design of MY125M (provided by
Nitto Kogaku K.K.) .
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Fig. 2 Distorted imaged-height design of MY125M (pro-
vided by Nitto Kogaku K.K.) .

Table 2 Maximum error and RMS error of each degree of a

polynomial.
Degree of Max error RMS error
a polynomial [1m] [um]
4 9.2593 0.7085
6 1.8670 0.1716
8 1.7081 0.1698
10 0.8764 0.0775
12 0.3797 0.0290
14 0.3394 0.0283
16 0.3404 0.0238
18 0.2551 0.0255
20 0.3116 0.0286
22 4.2157 0.3545
24 9.6190 0.7513
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Fig.3 Approximate value with degree polynomial model 4-8.
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Fig.4 Approximate value with degree polynomial model 10-16.
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Fig.5 Approximate value with degree polynomial model 18-24.
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Fig. 6 Error of each points with degree polynomial mode 4-8.
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Fig. 7 Error of each points with degree polynomial model 10-16.
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Fig. 8 Error of each points with degree polynomial model 18-24.

Fig. 10 Images of calibration board with a circle dots pattern.

Table 3 RMS error of each degree of a plynomial and cali-
bration boards.

Degree of RMS error [pixel] RMS error [pixel]
a polynomial (checker pattern) (circle dots)
6 0.202583 0.205174
8 0.190646 0.201573
10 0.185975 0.190385
12 0.185908 0.189695

Fig. 11 An image undistorted by parameters in circle dots

and degree of a polynomial 12.
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