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Multiple Light Sources and Reflectance Property Estimation
Based on a Mixture of Spherical Distributions

KeENJI HARA,t KO NISHINO' and KATSUSHI IKEUCHItt

In this paper, we propose a new method for simultaneously estimating the illumination of
the scene and the reflectance property of the object from a single view image. We assume
that the illumination consists of multiple point sources and the shape of the object is known.
Unlike previous methods, we will recover not only the direction and intensity of the light
sources, but also the number of light sources and the specular reflection parameter of the
object. First, we represent the illumination on the surface of a unit sphere as a finite mixture
of von Mises-Fisher distributions by deriving a spherical specular reflection model. Next, we
estimate this mixture and the number of distributions. Finally, using this result as initial
estimates, we refine the estimates using the original reflection model. We can use the results
to render the object under novel lighting conditions.
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Fig.3 Left: input image, right: synthesized image.
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Table 1 Estimation results.
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Fig.5 Left: synthesized image, right: difference image (the
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Fig.8 Images under each point light source (left: original
photographs, right: synthesized images).

02 O0O00o
Table 2 Estimation results.
oo 1 oo 2 oo 3
oooooooo (—0.873,—0.134,0.470) (—0.012, —0.962,0.272) (0.084, —0.442,0.893)
oo (—0.898, —0.119, 0.423) (—0.0469, —0.978, 0.2) (0.0379, —0.517, 0.855)
goooooogo 0.291 0.432 0.276
oo 0.276 0.444 0.280
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Fig.9 Input image.
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Fig.10 Left: synthesized image, right: difference image.
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Fig.11 Left: initial illumination sphere, right: estimated

illumination sphere.
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Fig.12 Light source number estimation.

013 000000000000 00O0000000000
Fig. 13 Images under each point light source (left:

original photographs, right: synthesized images).

03 Ogogo
Table 3 Estimation results.
oo1 oo 2 oo 3
oooooooo (—0.223, —0.106, 0.969) (0.813,0.039, 0.580) (—0.106, 0.109, 0.988)
oo (—0.220, —0.139, 0.966) (0.772, —0.025, 0.635) (—0.204,0.048,0.978)
oooooooo 0.345 0.314 0.341
oo 0.350 0.308 0.342
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