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A New Stable Cross Difference Based Linear SFS Algorithm

YU Hong-bo, ZHAO Rong-chun, ZHANG Yan-ning
( Department of Computer Science and Engineering, Computer School, Northwest Polytechnical University, Xi’ an 710072)

Abstract A new finite difference method is proposed to solve the image irradiance equation of shape from shading.
Firstly, the non-linear term in the reflectance map is approximated by a Taylor-expansion. Then the resulting linear partial
difference equation is solved numerically by a semi-implicit cross difference scheme, combining with initial and boundary
conditions. We prove its stability and convergence in detail. Surface height is obtained iteratively by successive over-
relaxation method, and the method of selecting optimization factor is also given in the paper. Experimental results on

synthetic images demonstrate the new algorithm suits for any light direction and the reconstruction results are better than the

traditional ones.
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Fig.1 Diagram of cross difference scheme
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reconstruction error of input images with different

illumination computed by cross difference scheme
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