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Estimation of Spectral Reflectances from Multi-Band Images by Multiple Regression

Analysis
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In this paper, we applied the multiple regression analysis to the estimation of spectral reflectance
from multi-band image. The estimation of spectral reflectance is required in digital museum,
telemedicine, internet shopping and so on, because the information of spectral reflectance is not
dependent on the spectral characteristics of taking illuminant and imaging systems. It is necessary
to estimate it from smaller bands of images for the limitation of capacity and transmission speed.
By using the higher order terms of pixel values, the proposed method could estimate the spectral
reflectance more accurately than the conventional estimation methods such as low-dimensional

linear approximation method and Wiener method.
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Fig.1. An example of multi-band imaging system.
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Fig. 2. Ten examples of Vrhel’'s 170 spectral reflectance
samples.
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Fig. 3. Six principal components of Vrhel’s 170 spectral
reflectance samples.
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Fig. 4. Cumulative contribution ratio of principal compo-
nents in Vrhel’s 170 samples.
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Fig.5. Schematic chart of the low-dimensional linear
approximation and the estimation based the approxima-
tion.
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Fig. 6. Effectiveness of the higher order terms in propos-
ing estimation technique using the two dimensional vector
space; (a) First order terms are used for the estimation,
(b) first and second order terms are used. The marks O
and X indicate the original and estimated samples, respec-
tively, and the line indicates the projected space.
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Fig. 7. Total spectral sensitivities of the multi-band sys-
tem.
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0.20

(a)

" ‘
=0.10
Z

0.05

0
4 5 6
Number of used bands
3.0
2.5 (b)
2.0
?
[8d) 1.5
< 1.0
0.5
0
3 4 5 6

Number of used bands

20
(c)
15
Qo
]
[ 10
<
5
0
3 4 5 6

Number of used bands

Fig. 8. Comparison of the estimation techniques using
Vrhel’s spectral reflectance; (a) Normalized mean square
error, (b) averaged L*a*b* color difference, (c) maxi-
mum L*a*b* color difference.
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method, (d) first to second order multiple regression method.
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Comparison of the estimation techniques using multi-band images for oil
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