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Optimal Computation of the Fundamental Matrix
and Its Reliability Evaluation
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This paper presents an optimal algorithm for computing the fundamental matrix from two sets of
corresponding points in the presence of independent Gaussian noise not necessarily isotropic or homoge-
neous. We first derive a theoretical accuracy bound and then present an algorithm that attains it. This
algorithm first applies a technique called renormalization without considering the rank constraint and
then corrects the solution to impose the constraint. We demonstrate by experiments that our algorithm
indeed attains the accuracy bound. Hence, our algorithm is optimal in the strict sense: no further
improvement is possible. Our algorithm produces not only an optimal estimate but also evaluates its reli-
ability. We show simulated and real-image examples of evaluating the reliability of the computed epipoles.
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