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Position Estimation of Near Point Light Sources Using Clear Hollow Sphere
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Fig.1 Clear hollow sphere. Left: setup for estimat-
ing 3-D positions of light sources. Right: an

example of captured image.
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(a) Reflected light on front and back part of clear hollow
sphere
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(b) Reflected light on inner-surface and outer surface of

clear hollow sphere
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Fig.2 Light ray reflection on clear hollow sphere.
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Fig.3 Epipolar geometry for clear hollow sphere.
Left: overview illustration. Right: illustra-
tion of captured image.
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(a) Light source exists outside the view volume containing a

clear hollow sphere

Light source L

(b) Light source exists inside the view volume containing a clear

hollow sphere
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Fig.4 Two cases of an epipolar plane image.
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source exists outside the view volume contain-
ing a clear hollow sphere. Circles indicate
Candidate positions of a light source.
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rendered image.
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Fig.9 A map of median errors for variable 3-D po-
sitions of a ligh source using ideal clear hollo
sphere whose thickness is Omm. The triangle
and double circle indicate the position of the
camera and the sphere.
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(o= 1.0, thickness 2mm, refractive index 1.5),
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Fig.10 A map of median errors for variable 3-D posi-

tions of a ligh source using clear hollo sphere
having a thickness. The triangle and double
circle indicate the position of the camera and
the sphere.
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Fig.11 Relation between median errors and thick-
ness of clear hollow sphere (top) for spe-
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and double circle indicate the position of the
camera and the sphere. The hemicycle indi-
cates the surface of the sphere. The red point
indicates the light source position.
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