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Conic Fitting by Renormalization
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Conics are the most fundamental image features next to lines. In order to fit a conic to
edges, least-squares minimization is computationally the most convenient. It can be shown,
however, that the least-squares solution is in general statistically biased in the presence of noise.
Theoretically, the statistical bias can be removed if the mean square magnitude of the image
noise is known, but the behavior of image noise is difficult to predict beforehand. To overcome
this difficulty, we present a new scheme called “renormalization”, which iteratively removes the
statistical bias by automatically adjusting to the image noise. Its effectiveness is demonstrated
by showing fiiting experiments with simulated data and real images. It is shown that the
convergence of renormalization is quadratic.
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