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Reliability Evaluation of Conic Fitting
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Ellipses, or conics in general, are very important image features in computer vision and robotics applications.
We introduce a statistical model of image noise and derive a statistically optimal scheme for conic fitting. We
then analyze the reliability of the fitted conic in quantitative terms in the form of the covariance tensor. The
numerical computation for computing an optimal fit and evaluating its reliability is formalized as a process
called renormalization. We also present a scheme for visualizing the reliability of the fit by means of the
primary deviation pair. The effectiveness of our method is demonstrated by doing experiments using synthetic

and real images.
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