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Light Sources and Reflectance from a Sparse Set of Images

Ko NisHINO,* KATSUSHI IKEUCHI'T and ZHENGYOU ZHANGH!t

In this paper, we propose a new framework for view-dependent rendering from arbitrary
viewpoints and relighting under novel illumination conditions of a real object, from a sparse
set of images and a pre-acquired geometric model of the object. Unlike previous inverse ren-
dering approaches, we recover all three unknowns, namely diffuse texture, parameteric BRDF
and lighting distribution, from the observation of real objects. This is realized by representing
the illumination environment as a set of point light sources on the surface of a hemisphere
and formalizing the problem of simultaneously estimating the reflectance property and true
illumination distribution as a 2D blind deconvolution on the surface of the hemisphere, and
then solving this deconvolution with Alternating Minimization algorithm. As a result, we
are able to accomplish rendering of real objects from arbitrary viewpoints and under novel
lighting conditions with a very compact representation.
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Fig.1 Three out of six input images.
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Fig.2 Diffuse texture.
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Fig.3 Specular image.
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Fig.4 Left, Middle: Partial illumination hemispheres.

Right: Initial illumination hemisphere.
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Fig.5 Left: Estimated illumination hemisphere, Right:
Ground truth lighting environment captured with
fish-eye lens.
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Fig.6 Left: Real photograph, Middle: Synthetic image,
Right: Difference image.
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Fig.7 Left: Real photograph, Middle: Synthetic image,
Right: Difference image.
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Fig.8 Synthetic images rendered under a dynamic

lighting condition.
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