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Abstract: The spectral reflectance of the 24, 140, 1269 matt Munsell color cards were analyzed respectively by
principal component analysis, and then spectral reconstruction was carried out using 6 biggest eigenvectors ex-
tracted by the analysis. The results were evaluated by using RMSE and color difference value of CIE1976. The
reconstruction results showed that 140 color cards surpass other two kinds of quantities in accumulative total
contribution rate and color difference under the same reconstruction condition; RMSE of the 140 color cards is
inferior to that of the 1269 color cards, which suggests that the number of training sample has influence on re-
construction precision; reconstructed spectral reflectance is in the middle band of yellow, green, and blue,
which represent the best reproduction; the reproduction performance of blue-purple is not as good and that of
orange-red performance is the worst.
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Tab.1 First six groups of characteristic values and accumulation contribution rate of three kinds of color card

o 24 o, 140 2 1269 4
At FRAEAA FiF vk A/ % FEAEAE 2 sk R/ % FRAE (A FiFvrmk A/ %
1 25.074 41 65. 970 298.308 9 82. 292 1162.528 76. 846
2 9.071 467 89. 836 46. 383 63 95. 087 239.244 4 92. 660
3 3.170 79 98.177 13. 888 07 98.918 89.781 43 98.595
4 0.336 263 99. 061 1. 941 007 99. 454 11.323 78 99. 343
5 0.175 556 99.523 1.131 096 99. 766 5.464 257 99. 705
6 0.871 89 99.753 0. 306 389 99. 850 1.734 247 99. 819
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Fig. 1 First six group of eigenvector for

the three kinds of color card
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Tab.2 Contrast of RMSE based on first six groups of primary function
St 588 24 B 140 Bk 1269 4
FHE P RKME PHE Pu% RKME FHE Pufl &RKE
1 11. 856 11.359 20. 294 9.711 6.118 31.561 7.673 6. 442 25.679
2 6.120 4. 886 16.517 4.613 2.600 18.639 4.144 3.028 16.312
3 2.842 3.081 4.734 2.491 1. 630 8.659 1. 894 1.548 10. 507
4 1.974 1. 634 4.059 1.723 1. 301 8.573 1. 264 0.976 7.403
5 1. 431 1. 265 2.615 1. 217 0.963 3.990 0.901 0.769 5.435
6 1.035 0. 956 2.312 0. 949 0.733 2.793 0.723 0.639 2.925
x3 ETurc AERHMBEEIL
Tab.3 Contrast of chromatic aberration value based on first six groups of primary function
. 24 o, 140 {5k 1269 4
e FRE hafe mROKRME FHHE % RRE CFYE A% &KE
1 35. 876 4.910 67. 294 240. 853 28.255 728.123 23.028 4 1.171 71.495
2 851.85 71.028 3243.92 1042.13 4. 385 3339.01 297.988 6.322 981. 541
3 7.542 9 0.619 19.841 1 049.79 2.417 3 336. 54 3. 149 0. 095 29.672
1 1. 870 0.379 5.596 326. 561 1.359 1221.96 1. 861 0.042 19. 364
5 1.192 0.328 4. 447 326.129 1.496 1222. 34 0.879 0.023 5.422
6 1. 180 0. 140 5.525 0.598 0.021 4.612 0.872 0.010 5.389
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Fig. 2 RMSE curves of the three kinds of color card
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Fig. 3 Chromatic aberration curves of the three kinds of color card
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