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Measurement of 8-D Reflectance Field using Polyhedral
Mirror and its Applications for Computational Photography

SEncHI TAGAWA, ! YASUHIRO MUKAIGAWA, !
YASUYUKI MATSUSHITAT2 and YasusHr Yaarf?

8-D reflectance field expresses a relationship between 4-D light fields of il-
luminations and reflections. In this paper, we show that the 8-D reflectance
field can be used for a variety of computational photography techniques such
as synthetic aperture, relighting, and confocal imaging. The reflectance field
expresses intensities of illuminated and reflected rays which pass a hemispher-
ical surface, and it can be measured by placing cameras and projectors on the
surface. We show that many low-resolution cameras and projectors can be
virtually generated by combining a polyhedral mirror with real cameras and
projectors. The virtual cameras and projectors are placed on a hemisphere
with nearly uniform density by locating planar mirrors along a conical surface.
We confirm that several computational photography techniques can be realized
by using a constructed polyhedral mirror.
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1 : if the ray passes S and Dgr €
Mp(Dr, Cr) = > : (5)
0 : otherwise

oooO0O0O00000 FrOODOOOOOOOOODOOODOOOOOOOOOODOD
00000000ooooonD DrgOO0O0OOQOOO0OO0O0O0OOOOOOOOODOOO0OO
OO0 CprO0000000 I000000000O0O0O0OO

I(Dgr,Cr,Q) = Fr(Dgr,Cr)Mgr(Dgr,Cr)dDrdCrg. (6)
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