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Hyperaccurate Least Squares and Its Applications

KENICHI KANATANI, ! PRASANNA RANGARAJAN, 2
YASUYUKI Sucava®® and HiIRoTaAkA Nurtsuma 1

We describe the theoretical background of hyperaccurate least squares (LS)
methods, which solves, without iterations, geometric fitting problems that fre-
quently appear in computer vision applications. They are obtained by choosing
the optimization weight so that the bias is eliminated up to second order noise
terms using high order error analysis. We apply our technique to ellipse fitting,
fundamental matrix computation, and homography computation and observe
the difference in the behavior of the solution. We conclude: 1) The standard
LS performs poorly. 2) Maximum likelihood (ML) is the highest in accuracy
but its iterations may not always converge. 3) The hyperaccurate LS yields a
high accuracy solution compatible to ML without iterations. We also point out
the problem-dependence of the Taubin approximation.
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