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High Accuracy Computation of Rank-constrained Fundamental
Matrix by Efficient Search

Yasuyuki Sugaya* and Kenichi Kanatani'

*Department of Information and Computer Sciences,
Toyohashi University of Technology, Toyohashi, Aichi 441-8580 Japan

"Department of Computer Science, Okayama University, Okayama 700-8530 Japan

A new method is presented for computing the fundamental matrix from point correspondences over two images by
maximum likelihood (ML) subject to the constraint that it has rank 2: an optimal singular value decomposition
(SVD) of the fundamental matrix is directly searched for by the Levenberg-Marquard (LM) method. There is no
need to include 3-D coordinates or camera matrices as unknowns. The accuracy of the solution is compared with
the theoretical bound (KCL lower bound) by simulation, demonstrating that the proposed method is generally
superior to optimal rank correction of unconstrained ML, yet the computation time is generally shorter.
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