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Ellipse Fitting with Hyperaccuracy

Junpei Yamada, Kenichi Kanatani
Department of Computer Science, Okayama University, Okayama 700-8530 Japan

For fitting an ellipse to a point sequence in 2-D, maximum likelihood (ML) estimation has been regarded as
having the highest accuracy, and numerical schemes such as renormalizatin, HEIV, and FNS have been proposed
for computing the solution. In this paper, we demonstrate, theoretically and experimentally, the existence of
a “hyperaccurate” method having higher accuracy than ML. The hyperaccuracy is achieved by perturbation
analysis of the ML solution followed by evaluation of the high-order bias terms and subtraction of them from
the ML solution. However, since the ML solution almost attains the theoretical accuracy bound (the KCR lower
bound), the resulting improvement is too small to produce noticeable difference in practical applications. Yet,
our analysis has theoretical significance, illuminating the relationship between accuracy of the ML solution and
the theoretical accuracy bound.
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