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New Algorithm of Shape-from-Shading with Specular Reflectance

Yang lei, Han Jiugiang

(School of Electronics and Information Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; A discrete shape-from-shading (SFS) algorithm based on hybrid reflectance model is
proposed. The finite difference is used to approximate differential operation; the reflectance map
equation described by the first order nonlinear differential equation is transformed into an algebra-
ic equation about the unknown surface heights, and then the objective equation is constructed by
the reflectance map equation and gradient information of image. Moreover, the Newton iterative
algorithm is utilized to obtain the numerical solution and 3D shape of the surface. The proposed
SES algorithm is fast and effective and can recover more edges and details of objects than other
same kind of methods. The experimental results of the synthesized hemisphere image show that
the relative height error and CPU time of the proposed SFS are dropped by 37.2% and 20.22%
respectively compared with the triangular-facet-based algorithm.
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