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Separation of Reflection Components
Based on Frequency Characteristics
of Bidirectional Reflectance Distribution Functions

Takahiro OKABE Yoichi SATO

Institute of Industrial Science, The University of Tokyo
Komaba 4-6-1, Meguro-ku, Tokyo, 153-8505 Japan
E-mail:{takahiro, ysato } @iis.u-tokyo.ac.jp

Abstract In this paper, we propose a method for separating reflection components under arbitrary illumination. It
has been shown recently that images of a convex Lambertian object under arbitrary illumination can be represented as
linear combinations of small number of base images. Based on this observation, we find the set of base images which
is optimal in the weighted least-squares sense by using SVDMD (Singular Value Decomposition with Missing Data).
Especially, we identify “missing data” appropriately which correspond to outliers such as specular components by using
RANSAC (RANdom SAmple Consensus). In addition, we report the results of experiments using both synthesized and
real images that we have conducted for demonstrating the effectiveness of the proposed method.

Keywor ds[l BRDF, Spherical harmonics, Illumination cone, RANSAC, SVDMD
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