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Abstract

The object color does not look same under the different light source.
It depends on the surface spectral reflectance and the spectral
distribution of light source. Therefore we should find the surface spectral
reflectance of object color and the spectral distribution of light source
for color reproduction.

Using Wiener estimation, we can estimate the spectral reflectance from
low dimensional images obtained with multi-band image acquisition
system. The kind and the number of imaging filters have the effect on
the estimation of the spectral reflectance. Therefore it is important that
optimal filters are selected to minimize the error of the result.
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In this paper, we describe methods to select optimal filters with
minimum error between measured and estimated surface spectral
reflectance and to estimate surface spectral reflectance of Munsell color
chart from six multi-band images by using Wiener estimation.
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Fig.l. Multi-band image acquisition system.
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Table 1. Cumulative contribution ratio of 320 color samples
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Fig.2. The xy coordinate of sample data. Fig.3. Cumulative contribution ratio of
principal components.
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Fig.4. Spectral transmittance of color filters.
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Fig.5. Schematic diagram for selection of optimal filters.
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Table 2. Color difference of color patchs according to the number of filter.
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gug;g;g Optimal filters Noise AEab
SC-60, BP-45, BP-50 0.0 351

3 SC-60, BP-45, BP-50 0.1 3.52
SC-60, BP-45, BP-50 0.2 3.52

SC-60, BP-45, BP-50, BP-55 0.0 1.29

4 SC-60, SP-3, BP-45, BPN-53 0.1 2.45
SC-60, SP-3, BP-42, BPN-45 0.2 2.29

SC-58, SC-64, SP-6, BP-45, BPN-53 0.0 054

5 SC-58, SC-64, SP-6, BP-45, BPN-53 0.1 0.53
SC-58, SC-64, SP-6, BP-45, BPN-53 0.2 0.47

SC-66, SP-3, BP-42, BPN-45, BP-50, BPB-53 0.0 0.20

6 SC-66, SP-9, BP-42, BPN-45, BPB-53, BPN-53 0.1 0.37
SC-66, SP-3, SP-9, BP-42, BPN-45, BPB-53 0.2 0.42
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Fig.6. MSE and 4Eab of "Macbeth Color Checker” in
5-band image acquisition system
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Fig. 7. Comparison of MSE between estimated(x-lines) and measured(o-lines)
spectral reflectance of "Macbeth Color Checker”.
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