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Illumination Estimation from Cast Shadows:
Analysis Based on Spherical Harmonics Expansions
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Abstractd The problem of estimating an incident light distribution from given images is generally called inverse lighting.
For this problem of inverse lighting, two approaches are known: the one based on shading of an object’s surface and
the other based on shadows cast by an object in a scene. It has been shown, both experimentally and theoretically, that
the problem of estimating illumination based on shading of a Lambertian surface becomes ill-conditioned. On the other
hand, estimation of illumination based on cast shadows on a Lambertian surface works in a reliable manner, as has been
demonstrated by a number of experiments using real images. However, up until now, the reason why the latter works has
been unknown. In this paper, we propose a method based on spherical harmonics expansions for estimation of illumination
from cast shadows and discuss why the approach using cast shadows works reliably even in the case of a Lambertian surface.
In addition, we report the results of preliminary experiments that we have conducted for demonstrating the effectiveness of
the proposed method.
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