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Reflectance Estimation of a Moving Object under Complex Illumination
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Fig.1 Modeling and rendering from an image sequence
of a moving object.
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Table 1 Comparison with previous work.

Method INlumination | View point Pose
Basri [1] variable fixed fixed
Unten [15]
Nishino [7] fixed variable fixed
Ramamoorthi [10]
Our Method fixed fixed variable
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Fig.2 Steps for estimating illumination and albedo.

ﬁ(ﬂ) = ﬁ(p)/ﬁ(l) X Pref (12)
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Fig.3 Light probes (a) and examples of input image
sequences (b).
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Fig.4 Original (a) and recovered (b) textures.
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Table 2 Estimated values and ground truths of albedo ﬁ(p).
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Illumination distributions and synthetic im-
ages: (a)Original distribution. (b)Low-
order approximation of the original distribu-

Fig. 5

tion. (c)Estimated distribution by using our
method. (d)Synthetic image under the low-
order illumination. (e)Synthetic image under
the estimated illumination.
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Point: p 1 2 3 4 5 6 7 8 9 10
Estimated value | 0.100 | 0.910 | 0.102 | 0.988 | 0.976 | 0.980 | 1.027 | 0.102 | 0.974 | 0.102
Ground truth | 0.100 | 1.000 | 0.100 | 1.000 | 1.000 | 1.000 | 1.000 | 0.100 | 1.000 | 0.100
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Table 3 Estimated values and ground truths of illumination coefficients il,m.
Frequency: (1, m) | (0, 0) | (1, —1) | (1, 0) (1,1) [(2,=2)|(2, -1)| (2,0) (2, 1) (2, 2)
Estimated value | 1.000 | —0.372 | —0.117 | —0.295 | —0.166 | 0.111 | —0.344 | —0.180 | —0.191
Ground truth 1.000 | —0.660 | —0.253 | 0.463 | —0.000 | 0.238 | —0.047 | —0.124 | —0.000
n n
4
A8,
Ag
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Fig.6 Artificial errors added to normal vector.

gbooboooboobooboobooooboaoon
gooooooooooooooobooooooboo
ooooooooooooo
4.2 0JO000OO0OOOCOOOOO
SFMOOO0OO0O00000000000000000
gooooooooooooobooooooooboo
ooooooooooooo
gbooboooooocooooooooooboon 1o
gbooboooboobooboobooooboaoon
gbooboooboobooboobooooboaoon
gobodbooooobooboobooouoboo nOOO
0000000000 »' 00000 (A0,A¢) 0O
O00APDDOOOD c0DO0ODOODOOODODOOAS
oot 2z0000000000000 6
Ov7000020000000C0000000O0O
0O ApO000D00 e 00O0D0OOOOODODODOOODO
000 (=) 00ob0O0ooOOooUoOobDbOOoooOooo
goooobono o0goOoOobs000C00O0C0OOOO
oooooooooooooonbO roooooooboo
0o0ooSFMO000000O0O000000000

1465



00000000000 2005/8 Vol. J88-D-II No. 8

errors of estimated albedo (absolute errors)
0.3

03

0 added noise
2 (degree)

) ; - m ; added noise
5 2 (degree)

07 OoOO0OO0OoO0oooOoOoOooooooo
Fig.7 Accuracy of estimated albedo against geometrical
error.
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Fig.8 Experimental results by using real im-
ages: (a), (b)Feature points of a cubic
block. (c)Recovered shape. (d)Input image.
(e)Estimated texture of the block. (f)Feature
points and shape of an elliptical pillar box.
(g)Input images. (h)Estimated textures of the
box.
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