Vol. 44 No. SIG 5(CVIM 6)

oooooooooobooOooooooobobooOoooooooo

oboobooboooboooogd

ooof
ot

of oo

g o

J000000000000000000000000000000000O00OoOooooooo
Jo0000ooooooooooooooooooooooo0o0ooooO0OoUoUoDoooooooo
JodooooooooooO0oO0o0o000ooooo0oo0ooooo0o0oo0ooooooooooooan
jo00oo0o00000000o000ooo0o0o000dooD0o000ooo0o0oooooooooo
joddddoooooooooooo0o0o0oU0UoUDOoooOOOOOOOoUUOOOoooooo
0000000000000 000000O000000000000attached shadowl cast shadow
04000000000000000000000000O0O000D0O0O0O0O0O0O0O0O0O000OOOO0O
00000oooooooooooooooo0o00o0oooooooooOooOoOOoOoOooooooog
JoooooooooooooooooooooooooooooooooooOoooooooog
0000000000000 000ooooo0o0ooooo000oooooooooooooo

Photometric Linearization based on Classification of Photometric Factors

YASUNORI IsHIl,* KOHTARO FUKUI,* YASUHIRO MUKAIGAWAST
and TAKESHI SHAKUNAGA'

We have proposed a photometric linearization method which converts input images includ-
ing various photometric factors to ones including only diffuse factor. The previous method,
however, cannot stably work when some pixels are not illuminated in many input images.
This paper proposes a new method based on the classification of photometric factors. We
show that each pixel can be classified into diffuse reflection, specular reflection, attached
shadow and cast shadow by comparing a pixel intensity of an input image with that of the
linearized image when the photometric linearization is correctly accomplished. This fact sug-
gests that the photometric linearization becomes more stable by introducing a criterion based
on the classification to the linearization process. Experimental results show that the proposed
method is effective even if some pixels are not illuminated in many input images, and that
the method can correctly classify the photometric factors. Another experiment shows that
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the method is also effective for photometric stereo.
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Fig. 1 Photometric factors included in an image.
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Fig. 2 Classification of photometric factors.
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Fig. 3 Histogram of intensity.
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Fig. 4 Flow of the linearization process.
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Fig. 6 Examples of classification for correct and incorrect

linearlization candidates.
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Fig. 8 Selected three base images.
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Fig. 7 Input image set taken in various lighting directions (teacup:24 images).
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Fig. 14 Input image set taken in various lighting directions (sphere:24 images).
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