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High Precision Spectral Reconstruction Method Based on Broad Learning System
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ABSTRACT: The work aims to study a more effective spectral reconstruction method to improve the reconstruction pre-
cision. A spectral reconstruction method based on broad learning system was proposed. With Munsell matt color set of 1
269 color blocks and Agfa IT8.2 of 289 color blocks as experimental samples, the proposed method was verified by the
simulation system of commercial color digital camera. The root mean square error of spectrum, goodness of fit coefficient
of spectrum and two color difference formulas were used as the evaluation indexes to compare the proposed algorithm
with the existing spectral reconstruction methods. The experimental results showed that the root mean square error of the
method was 0.4%, the average spectral goodness of fit coefficient was 99.9%, and the average color difference was 0.147
and 0.112. The spectral precision and chromaticity precision were significantly better than those of other two methods.
The spectral reconstruction algorithm based on broad learning system can effectively improve the precision of spectral
reconstruction and meet the requirements of higher precision spectral color representation and reproduction.
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Tab.1 Comparison of spectral reconstruction precision between 2 different samples under different algorithms

MMC IT8.2
Metrics Method

Mean Max Median Mean Max Median

SHEN 1.658 8.518 1.296 0.877 4.015 0.621

Ryse/% A-F 1.396 7.163 1.120 0.513 3.296 0.338
New 1.002 5.558 0.779 0.403 4319 0.180

SHEN 99.577 99.997 99.859 99.875 99.998 99.955

Grc/% A-F 99.697 99.997 99.897 99.946 100.00 99.983
New 99.828 99.998 99.946 99.978 100.00 99.996

SHEN 0.887 4.204 0.641 0.478 2.025 0.350

AE, A-F 0.679 3.166 0.521 0.284 1.414 0.189
New 0.437 2.133 0.353 0.147 0.933 0.096

SHEN 0.627 2571 0.491 0.354 1.311 0.262

AE,, A-F 0.485 2.000 0.397 0.214 0.960 0.146
New 0.327 1.282 0.272 0.112 0.743 0.073
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Fig.4 Spectral reconstruction fitting curves of some test samples in MMC by 3 methods
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