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Estimation of Shielding Object Distribution

in Scattering Media by Analyzing Light Transport

SHOSEI MORIGUCHI, ! YASUHIRO MUKAIGAWA, !
YASUYUKI MATSUSHITAT? and YAsusHI Yacif!

In this paper, we propose a new method to estimate the distribution of shield-
ing objects in scattering media by analyzing light transport which is measured
by a pair of illumination and camera. This estimation problem is regarded as
an inverse problem compared to the regular problem. Many solutions for this
problem usually have a limitation which can not be applied for strong scattering
media because it is difficult to deal with light propagation in this environment.
In our method, many light paths are generated by random sampling of scat-
tering points. We estimate the distribution of shielding objects by voting the
likelihoods of existing the occluding object on each light path. We have evalu-
ated the proposed method using simulated scene data and confirmed that the
location can be roughly estimated.
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Fig.1 Light transport in the scene.
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Fig.2 Attenuation of the intensity.
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Fig.3 Light paths in different distribution inside the scattering media.
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Fig.4 Model of the light propagation.
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Fig.5 Illustration of the forward and inverse problems.
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Fig.6 Solution of inverse problem.
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Fig.7 Scene of the simulation.
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Fig.8 Visualization of the experimental results.
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Fig.9 Estimated distribution by changing the horizontal locations of shielding object.
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Fig. 10 Estimated distribution by changing the vertical locations of shielding object.
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