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Inverse Volume Rendering Approach to

3D Reconstruction from Multiple Images

Shuntaro YAMAZAKI', Masaaki MOCHIMARU', and Takeo KANADE'

T Digital Human Research Center National
Institute of Advanced Industrial Science and Technology (AIST)
Water Front 3F, 2-41-6, Aomi, Koto-ku, Tokyo 135-0064, JAPAN

E-mail: {{shun-yamazaki,m-mochimaru,t.kanade }@aist.go.jp

Abstract We propose a novel method of volumetric scene reconstruction from multiple camera-images. It is
difficult to create an accurate model of intricately-shaped objects, such as, fur and hair which have complicated
geometric structure on their surface We generalize conventional voxel-based method, attempting to estimate
spatial occupancy, as well as color, of an object which we want to model. We have modeled an imaging pro-
cess by the combination of the matting equation and the volume rendering equation. The volumetric model
is generated through EM method. Experimental results show that intricately-shaped objects can be modeled
by our proposed method, and the original and novel view-images of the objects can be synthesized by volume
rendering.

Key words 3D reconstruction, multiple camera-images, opacity estimation, voxel modeling, volume rendering
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Fig.5 Results of volume rendering
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