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Mirror Localization of Catadioptric Imaging System using

Parallel Lights
Nobuya Aoki (Kinki University), Yasushi Makihara, Ryusuke Sagawa,
Yasuhiro Mukaigawa, Tomio Echigo, Yasushi Yagi (Osaka University)

This paper describes a method of mirror localization to calibrate a catadioptric imaging system.
While the calibration of a catadioptric system includes the estimation of various parameters, we
focus on the localization of the mirror. Since some previously proposed methods assume that the
system is single view point, they have a strong restriction on the position and shape of the mirror.
We propose a method that uses parallel lights to simplify the geometry of projection to estimate the
position of the mirror, and so does not restrict the position and shape of the mirror. We omit the
translation between a camera and calibration objects from the parameters to be estimated by
observing some parallel lights from a different direction. We obtain the constraints on the
projection and can compute the error between the model of the mirror and the measurements. The
position of the mirror is estimated by minimizing the error. We also test our method by simulation

and real experiments, and evaluate the accuracy of our method.
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