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Abstract

In this paper, we propose a new approach for recovering 3-D shape and extracting the reflectance
properties of surface from intensity images. Photometric Stereo Method(PSM) is generally based on
the direct illumination. In this paper, the reflectance function is derived by introduceing the indirect
diffuse illumination in PSM and then applied to hybrid reflectance model which consists of two
components; the Lambertian and the specular reflectance. Under the hybrid reflectance model and the
indirect diffuse illumination circumstance, the reflectance properties of sample surface can be
extracting by Normal Sampler and then 3-D shape of an object can be recovered based on extracting
reflectance properties. This method is rapid because of using the reference table and simplifies the
restriction condition about the reflectance function existing in prior studies. The recovery efficiency in
our method is better than that in prior studies. Also, this method is applied to various types of surfaces
by defining general reflectance function.
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Fig. 1. Geometrical optics model for a disk light.
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