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Robust Calibration of Intrinsic Camera Parameters

by Observing Parallel Light Pairs
Ryusuke SAGAWAT and Yasushi YAGI'

1 The Institute of Scientific and Industrial Research, Osaka University
8-1 Mihogaoka, Ibaraki-shi, Osaka, 567-0047, JAPAN
E-mail: {{sagawa,yagi}@am.sanken.osaka-u.ac.jp

Abstract This study describes a method to estimate the intrinsic parameters of a perspective camera. In previous
calibration methods for perspective cameras, the intrinsic and extrinsic parameters are simultaneously estimated
during calibration. However, in some situations, only estimation of the intrinsic parameters is necessary as the ex-
trinsic parameters are not used. In these cases, each intrinsic parameter, for example focal length, is not sufficiently
robust to combat the image processing noise, which is absorbed by both parameter types, during calibration. More-
over, although the intrinsic parameters are invariant with respect to the extrinsic parameters, the calibration result
of intrinsic parameters are affected by the extrinsic parameters, which is an unreasonable result. Therefore, a new
method is proposed that will allow the sole estimation of the intrinsic parameters. The proposed method observes
parallel light pairs which are projected on different points to calibrate the intrinsic parameters. This is accomplished
by applying the constraint that the relative angle of two parallel rays is constant even if they are projected on any
points. This method focuses only on the intrinsic parameters and the calibrations are robust as demonstrated in
this study. Moreover, our method can visualize the error of the calibrated result and the degeneracy of the input

data.
Key words Intrinsic parameters, parallel lights, calibration
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