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Estimating surface normalvectors from affine transformation

We propose solutions to an unsolved problem of 3D computer vision in this paper. It is shown how the surface normal can be estimated only from the affine transformation between two matched regions in stereo images if the perspective cameras are calibrated. These solutions are based on a new theory, which completes the existing epipolar geometry-based approaches. In this paper, it is proven that this problem can be solved optimally in the least squares sense. Additionally, we show algorithms for some special cases: if the cameras are half-calibrated or the three-dimensional coordinates of the 3D locations are not known. Finally, we also propose a heuristic region-based clustering method in order to group the normal vectors by their 3D planes.



