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Influence of Different Algorithm Models on the Accuracy of Spectral Reconstruction
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ABSTRACT: The work aims to study the spectral information of the original image during the spectrum color reproduc-
tion and reconstruct the spectral reflectance of the target color, so as to explore the factors affecting the accuracy of re-
constructed spectra. With two kinds of color cards (Munsell Color Matt (1269 color lump) and Color Checker Classic (24
color lump)) selected as the spectral reflectance data samples, different linear reconstruction models of PCA were estab-
lished and different numbers of base vectors were selected to separately reconstruct the spectra. Then, their accuracy was
evaluated. Classic color card was taken to simulate the target color in the multispectral image that reconstructed the spec-
tral reflectance, so as to study and compare the influence of the number of spectral reconstruction models and base vectors
on the reconstruction accuracy. The experimental results showed that the finally restored data by dimension reduction
model 1 were better than dimension reduction model 2 in RMSE, GFC and color difference. With the increase of the
number of base vectors, the gap of two dimension reduction models was reducing. When the number of base vectors was
more than 13, the two models were almost no difference. The proposed spectral reconstruction model 1 and 7 base vectors
are the optimal scheme for reconstructing spectral images.

KEY WORDS: principal component analysis; covariance diagonalization; image spectrum information; spectral recon-
struction
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Tab.1 The average color difference of two kinds of cards
after spectral reconstruction with two models
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1 36.9 23.2 39.1 24.3
2 29.5 15.5 31.8 15.9
3 7.48 2.9 6.76 2.95
4 2.31 1.99 2.63 2.15
5 1.03 0.87 1.19 1.08
6 0.97 0.85 1.11 1.07
7 0.49 0.18 0.5 0.29
8 0.2 0.15 0.38 0.26
9 0.12 0.13 0.22 0.19
10 0.12 0.08 0.22 0.1
11 0.05 0.06 0.11 0.08
12 0.04 0.05 0.12 0.08
13 0.04 0.01 0.11 0.01
14 0.01 0.01 0.02 0.01
15 0.01 0.01 0.01 0.01
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Tab.2 The average RMSE of two kinds of cards after the
reconstruction with two models
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1 0.123 99 0.076 73 0.130 47 0.0801
2 0.065 52 0.041 44 0.072 63  0.043 04
3 0.029 66 0.018 94 0.031 73 0.0203
4 0.020 13 0.012 64 0.023 18 0.014 91
5 0.013 35 0.009 01 0.016 08  0.011 69
6 0.009 51 0.007 23 0.01286 0.010 25
7 0.0065 0.005 14 0.009 94  0.007 01
8 0.005 07 0.004 07 0.008 57  0.006 16
9 0.003 75 0.002 86 0.006 37  0.003 46
10 0.002 55 0.002 11 0.00395 0.002 42
11 0.001 55 0.001 63 0.002 76  0.001 98
12 0.001 12 0.001 32 0.002 48 0.001 71
13 0.000 86 0.001 06 0.00236 0.001 28
14 0.000 52 0.000 81 0.001 35 0.001 01
15 0.000 41 0.000 67 0.000 62 0.000 88
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Tab.3 The average GFC of two kinds of cards after the
reconstruction with two models
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1 0.897 0.94624  0.875881 0.939 643
2 0.952 56 0.981 05 0.954311 0.979 642
3 0.988 95 0.99505 0.989 952  0.994 497
4 0.994 21 0.99748 0.993978  0.996 98
5 0.997 36 0.998 82  0.997 281 0.998 328
6 0.998 64 0.9992 0.998 368  0.998 724
7 0.999 05 0.9996 0.999 002  0.999 378
8 0.999 19 0.999 71  0.999 226 0.999 495
9 0.999 58 0.99989  0.999 518 0.999 846
10 0.999 78 0.99994  0.999 779 0.999 919
11 0.999 91 0.99996  0.999 893  0.999 943
12 0.999 92 0.99997  0.999 902 0.999 954
13 0.999 94 0.99999  0.999 919 0.999 977
14 0.999 99 0.99999  0.999 969 0.999 984
15 0.999 99 0.99999  0.999 995 0.999 987
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