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Spectral reflectance reconstruction based on RGB color
information clustering

CHENG Qingbiao, CHEN Guangyun, WANG Dawen, LI Xinting, FENG Jie
(College of Physics and Electronic Information, Yunnan Normal University, Kunming 650000, China )

Abstract: Aiming at the problem of redundancy caused by the large amount of training sample
data in the study of spectral reflectance, a sample classification method based on RGB information
is proposed in this paper. Firstly, the color is clustered and the number of clusters is determined.
Then, the BP neural network is used to reconstruct each spectral reflectance. The experimental
results are evaluated by color difference, root mean square error and fitness coefficient, and
compared with principal component analysis algorithm. From the experimental analysis, it can be
concluded that the spectral reflectance reconstruction effect is the best when the number of clusters
is 7. The average CIE2000 chromatic aberration is 0.836. The average root mean square error is
0.0149, and the average fitness coefficient is 99.82%. Finally, the color blocks with large
reconstruction chromatic aberration are optimized. Experiments show that color clustering method

can be well applied to spectral reflectance reconstruction.
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Fig. 1 Average root mean square error of
different clustering numbers
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Fig. 2 Test sample clustering distribution map
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Fig.3 Clustering results of 160 test samples
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Tab.1 Comparison of root mean square error and chromatic aberration of different categories

‘ 51
PEA

1 2 3 4 5 6 7
RMSE 0.0095 0.0257 0.0181 0.0101 0.0143 0.0173 0.0134
AE, 0.749 0.904 0.366 0.889 1.216 1.260 0.596
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Tab. 2 Results of different reconstruction methods

. RMSE AEy, GFC/%
ik
mean max min mean max min mean max min
FCM-BP 0.0149 0.0923 0.0018 0.836 3.758 0.108 99.82 100.00 95.08
BP 0.0188 0.1042 0.0029 1.106 5.481 0.134 99.72 100.00 92.30
FCM-PCA 0.0310 0.1300 0.0054 1.942 7.753 0.151 99.58 99.99 90.81
PCA 0.0518 0.1424 0.0122 4.289 13.193 1.250 98.98 99.97 91.31
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Fig. 4 Spectral reflectance reconstruction curve of partial color block
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Tab.3 Comparison of color difference and root mean
square error before and after the sixth
color block optimization

AEy, RMSE

bk
R Rt Hetkri et
20 0.499 0.390 0.0172 0.0107
40 1.514 0.976 0.0229 0.0295
60 0.290 1.029 0.004 4 0.0063
70 0.510 0.747 0.0255 0.0274
100 0.361 0.553 0.0263 0.0255
130 0.514 0.866 0.0195 0.0177
150 0.794 1.040 0.0125 0.0078
160 1.365 1.509 0.0145 0.0132
190 0.641 0.775 0.0103 0.0092
200 1.987 2.243 0.0145 0.0132
240 3.024 3.520 0.0143 0.0169
280 2.093 2.602 0.0116 0.0121
320 0.945 0.793 0.0091 0.0073
330 3.325 2.295 0.0205 0.0185
370 3.758 2.783 0.0268 0.0259
1300 1.188 1.070 0.0348 0.0327
1320 0.808 0.729 0.0176 0.0149
1340 0.287 0.143 0.0153 0.0167
1360 0.470 0.624 0.0217 0.0155
1380 0.377 0.802 0.0075 0.0093
1400 1.715 0.697 0.0162 0.0096
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