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Ellipse Fitting by Hyperaccurate Least Squares

YUuukl IwaMOTO,! PRASANNA RANGARAJANT?
and KENICHI KANATANT 1

This paper presents a new method for fitting an ellipse to a point sequence
extracted from images. The basic principle is the least squares, minimizing
the algebraic distance. Exploiting the fact that the least-squares solution de-
pends on the way the scale is normalized, we analyze the accuracy to high order
terms with the scale normalization weight unspecified and determine the weight
so that the second order bias is zero. We demonstrate by experiments that our
method is superior to the Taubin method, which is also noniterative and known
to be highly accurate. Although the highest accuracy is achieved by maximum
likelihood, it requires iterations, which may not converge in the presence of
large noise. In contrast, our method analytically computes a solution without
iterations.
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