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High Accuracy Calibration of Fisheye Lens Cameras

Using Stripe Patterns

RyoTa MoRIYAsU,! RyonEr NAKAMURAT!
and KENICHI KANATANT 1

We present a procedure for unwarping image distortions of ultra-wide fisheye
lens cameras, using multiple stripe patterns with different orientations. We
determine the coefficients of the unwarping equation so that collinear points
are unwarped to be collinear, parallel lines to be parallel, and orthogonal lines
to be orthogonal. The reference planes can be placed arbitrarily. We adopt as
the unwarping equation the stereographic projection model, to which correction
terms are added as a power expansion in observables. Exploiting the fact that
line fitting to a point sequence reduces to an eigenvalue problem, we do a rig-
orous perturbation analysis of eigenvalue problems to obtain a general formula
for optimizing an arbitrary number of parameters. Finally, we do experiments
using a real fisheye lens camera and a large screen video display and point out
that the orthogonality constraint is essential and that the collinearity and the
parallelism alone are insufficient to constraint the solution. We also show some
practical applications.
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