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Mixing ratio estimation of oil paints for metamerism art work

Daisuke MIYAZAKIT, Kanami TAKAHASHIT Tt Masashi BABAT, Hirooki AOKIT Tt Ryo
FURUKAWAT, Masahito AOYAMA, and Shinsaku HIURA
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Fig.1 (a) Three kinds of mixed paints computed by the proposed
method, (b) those illuminated by blue light, (c) those illu-
minated by yellow light.
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Fig.2 Principle of perceiving visible light.
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Fig.3 Metamerism of three sets of mixed paint illuminated by
two different lights.
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Fig.5 Diffuse reflection of mixed paint.
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Fig.6 Difference of spectral distribution with different mixing
ratio of two paints, HORIZON BLUE and LIGHT MA-
GENTA, illuminated by artificial sunlight.
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Fig.12 Whole 29 spectral distributions of oil paintings used
as database. These spectral distributions represent the
observed intensity, and do not represent spectral re-
flectances; namely, the spectral distribution of those are
not divided by the spectral distribution of the artificial
sunlight.
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Table 1 Inteference filters used in experiments.
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Fig.16 Generated results of spectral distributions 1-5.
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Fig.17 Generated results of spectral distributions 6-10.
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Table 2 RGB difference of results.

O |001|00103|00 00203
16() | O 536 | < 379
16(c) | O 511| < 227
16() | O 761 < 8.94
16() | O 131 < 16.6
16(6) | O 109 < 482
17 | O 210| ¢ 3.26
17€) | O 593| < 13.8
176) | O 8.42| < 8.65
17() | O 12| < 19.7
17G) | OO 0863 | < 54.4

0 |002|00103|00 (00203
16(b)| O 229 > 202
16(d) | O 193] > 9.82
16(f | 0O 620 > 1.45
16(h) | OO 30| > 224
16(G) | O 289 > 14.4
17() | OO 105 | > 6.02
17(d) | OO 212 > 494
17 | 0O 69.7 | > 0.22
17 | OO 584 | > 117
17G) | OO 832 > 8.18
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Table 3 Cumulative proportion of variance from the first eigen-
value to the nineth eigenvalue.

000|000 %) | 00000 (%)
1| 4617 57.00 57.00
2| 2236 27.60 84.60
3| 834 10.30 94.90
4| 243 3.00 97.89
50 071 0.87 98.77
6] 053 0.66 99.43
7] 024 0.29 99.72
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Fig.18 Scree plot of the top nine PCs.
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Fig.19 PCs of the largest four eigenvalues.
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Abstract Metamerism is a phenomenon where two objects recognized as having different colors under one light are
also recognized as having the same color under another light. This research proposes technology for actualizing artistic
illusion that exploits metamerism. Specifically, the purpose of the research relates to automatic calculation of blending
ratios of oil paints that cause metamerism to occur under specific light sources. We entails metamerism occurring be-
tween three types of object colors under two types of light sources. Also, we utilize plausible reflection model for the
mixture of oil paints.

Key words metamerism, computer-aided art, art illusion, multispectra, oil paint, reflection model



