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Estimation of Surface Reflectance Properties
and 3D Shape Recovery using Photometric Matching
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ABSTRACT

In this paper we propose a new method for analyzing the properties of surface reflectance and reconstructing the
shape of object using estimated reflectance parameters. We have investigated the hybrid reflectance surface which
has specular reflection and diffuse reflection, which can be explained by Torrance-Sparrow model. Sample sphere
made of one material is used to estimate the reflectance properties by using LMS algorithm. We can make the ref-

erence image which consists of surface normal and brightness value using estimated reflectance parameters, and then
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arbitrary shape object made of the same material as sample can be reconstructed by matching with reference image.
Photometric matching method proposed 1n this paper is robust because it matches object image with the
reference image considering its neighbor brightness distribution. Also, in this paper plate diffuse illumination s
used 1o remove intensity disparity with simple scheme. 1t is expected that the proposed afgorithm can be applied to

3D recognition, vision inspection system and other ficlds
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