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A Study on Camera Self-Calibration

KAGENORI KAJIHARA,t MASATO OGATA,t RYUHO HAYASHI
and SHIN HONGOt

We have been developed Multi-Projection Dome Systems, which compensate distortions
due to the projectors off axis. In development of the systems, the cameras used for measure-
ment of the distortions of projected images are required to be calibrated. Furthermore, in
our systems, projectors are required to be calibrated in oreder to correctly compensate the
distortions of images with inversed distortions. About camera calibrations, there are known
two methods of using special patterns and auto-calibration using no special patterns. We
conducted calibrations of cameras and projectors using special patterns. We needed trouble
and time very much to get correct informations. Therefore, we have examined self-calibrations
based on Kruppa’s equations by visualization of error functions of Kruppa’s equations. We
report problems of convergence of solutions and degenerations of Kruppa’s equations, and
improvements of convergence of solutions.
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