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Abstract In this paper, we propose a direct method for 3D surface reconstruction from stereo images. In the

proposed method, we reconstruct a 3D surface by estimating the depths of all vertices of piecewise triangular patches

which composes a mesh generated on the reference image. We express the SSD (sum of squared differences) value

between a single patch region in the reference and the corresponding region in the input as a function of three depths

of the vertices of the patch. Then all depths are estimated by minimizing the accumulated SSD value with respect

to all patches by Gauss-Newton optimization. For reducing the iterative computational costs for depth estimation,

we incorporate an ICIA (inverse compositional image alignment) manner for expressing the SSD function. The

validity of the proposed method is shown by some experiments using synthetic and real images.

Key words piecewise-planar surface model, stereo 3D reconstruction, ICIA, Gauss-Newton optimization
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