Vol. 41 No. SIG 10(CVIM 1)

ooooooooooOOoOooOoOoooboooOoooobooboooboo

goooooooooobouood

ot 0 Tt

o0 ooof o o O O O O

o0o0ob00000o0oooOoo0o00oooOoOoooOboO00OocoOOOoOO0OODOO0OO0OO0O000O00000
goooooooooooboooboooooooO0ObOOOOO0O0OOOoOoOoooOoOoOoooooon
goooooooooooooooooOOoOOO0OOOOO0OOOOOOOOOOOOObOOOOoo
gooooooooooooooooooOo0oooOOoOoOOOOOOOOOODbOOOOO0OO00OODOO
gdoooooooooooo0ooooooobobOOoOoOoOoOO00oOoOoooOooOoOoOoOoOoOoOoOo0On
gobooooooooooooOoOooUoboboOoboOooooooooOoOoobooboobOOoOOoOobooo
gooooooboo0ooooooooooooooooooOoOobOOoOOOODOOODbOODbOObO0OOOo
gobo0ooooooooooooooooooboOooOoOoOobOOO0OoOoOooooooooooooo
ooooooo

Illumination Distribution from Shadows

IMARI SATO,t YOICHI SATO't and KATSUSHI IKEUCHItt

In this paper, we propose a new method for estimating the illumination distribution of a
real scene from image brightness observed on a real object surface in that scene. More specifi-
cally, we recover the illumination distribution of the scene from a radiance distribution inside
shadows cast by an object of known shape onto another object surface of known shape and
reflectance. The approach employed in this study is as follows. The illumination distribu-
tion of a scene is first approximated by discrete sampling of an extended light source; whole
distribution is represented as a set of point sources equally distributed in the scene. Then
this approximation leads each image pixel inside shadows to provide a linear equation with
unknown radiance of those sources. Finally, unknown radiance of each source is solved from
the obtained set of equations. By using the occlusion information of the incoming light, we
are able to reliably estimate the illumination distribution of a real scene, even in a complex
illumination environment. The estimated illumination distribution is then used for rendering
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virtual objects superimposed onto images of the real scene.
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Fig.1 Basic steps of the proposed approach.
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Fig.2 Total irradiance: (a) without occluding object,
(b) with occluding object.
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Fig.3 Input images: (a) surface image, (b) shadow

image.
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Fig.4 Synthesized images: known reflectance properties.
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Fig.5 Estimated illumination distribution: known

reflectance properties.
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Fig.6 Error Analysis: known reflectance properties.
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Fig.7 Input images: (a) surface image, (b) shadow
image.
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Fig.8 Synthesized images: unknown reflectance

properties.
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Fig.9 Estimated illumination distribution: unknown
reflectance properties.
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Fig.10 Error Analysis: unknown reflectance properties.
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