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Spectral Reconstruction of Images Based on Color Scanner
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Abstract:
the method combining the principal component analysis (PCA) and back-propagation (BP) artificial neural network.

Based on the characteristics of the color scanner, the spectral reconstruction of images was studied using

The IT8.7/2 standard color card was adopted as the training samples, and the different set of patches in this card was
used as testing samples to discuss the effect of different structure networks, principal component numbers and
training sample numbers on the spectral reconstruction; meanwhile the color patches of Natural Color System (NCS)
were selected as testing samples to analyze the relationship between the performance of spectral reconstruction and
the different types of training and testing samples. The experimental results showed that the back-propagation (BP)
network structure of 3-14-6 and 6 principal components were the best choices. The consistency between training
samples and scanned objects was important for the spectral reconstruction of images based on color scanner.
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Table 1 Cumulative variance contribution, colorimetric and spectral accuracy of spectral estimation using different

numbers of training samples and principal components (N,)

[ S spectral root mean square error, AEq, : AEy (D65,2°)]

144 bigger chroma patches

288 patches

N, — — — —
? S /% AE,, Cumulative variance contribution /% S /% AE,, Cumulative variance contribution /%
4,090 4,695 99, 309 4,744 4,186 98, 755
0.910 0.471 99. 947 1.145 0. 486 99. 907
0. 566 0.120 99. 998 0.728 0.161 99, 997
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Fig. 1 Statistical expectation and standard deviation (SD) of the S and AEs, of the spectral reconstruction using different

networks and first 9 principal components (n: the node number of hidden layer)
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Table 2 Colorimetric and spectral accuracy of spectral reconstruction for IT8. 7/2 color patches using different

number of principal components (N,)

Training Testing Total
N, — — —
AE,, / AEZ®™ S /% AE,, / AES™ S /% AE,, / AES™ S /%
6 0.673/3.281 1. 209 1.121/5. 050 1.195 0.897/5.050 1.202
9 0.442/1.509 0. 833 0.939/3. 608 1.023 0.690/3. 608 0.928
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Table 3 Colorimetric and spectral accuracy of spectral reconstruction for IT8. 7/2 color card using different

numbers of training samples (N, ) and testing samples (N,)

Training Testing Total

N. N —— — — — p— —

AE,, / AES™ S /% AE,, / AES S /% AEy, / AES™ S /%
36 252 0.692/2, 146 1.256 11.39/74. 57 10. 61 6.040/38. 36 5.934
72 216 0.653/2., 345 1.212 2.159/10. 25 1. 861 1.406/6. 296 1.536
108 180 0.691/3. 443 1. 162 1.574/8.332 1.318 1.133/5. 887 1. 240
144 144 0.667/2.736 1.123 1.010/4. 200 1.078 0. 838/3.482 1.101
288 0 0.717/3.032 1. 003 — — 0.717/3.032 1.003
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Table 4 Chrominance and spectral accuracy of spectral
reconstruction for mnatural color system color

patches using IT8. 7/2 standard color card

Training(1T8. 7/2) Testing(NCS)

AE,,/AE®* S /%
3.504/8.020  6.208

AEo, /AER* S /%
6  0.717/3.032  1.003
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