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tance using the traditional matrix R method, an improved matrix R method was proposed in this pa-
per. The Tikhonov regularization method was researched to restrict the ill-posed problem to solve the
Moore-Penrose pseudo inverse matrix. The L-curve method was used to obtain the optimal regulariza-
tion parameter by training samples data in order to effectively restrict the ill-posed situation. The ex-
perimental results verified that compared with traditional matrix R method, the proposed regulariza-
tion matrix R method had higher spectral and chromatic accuracy of reconstructed spectrum whose
mean root mean square error value reduced 0.004 25, mean goodness of fit coefficient value improved
1.325% , and mean color difference value reduced 0.141 9. At the same time, the proposed regulariza-

tion matrix R method achieved good performance in practical application. It can meet the high accuracy

of cultural relics color reproduction needs.
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Fig.1 L-curve for Tikhonov regularization
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Tab.1 Spectral reconstructed accuracy ofmatrix R and regularization matrix R

Matrix R Regularization matrix R
i R b RAL CCDC RAL CCDC
Mean 1.315 9 1.437 8 1.237 8 1.310 2
AE Max 8.928 9 5.028 9 8.778 5 4.896 3
Min 0.932 1 0.530 5 0.830 5 0.469 8
Mean 0.039 1 0.034 1 0.034 5 0.030 2
RMSE Max 0.086 1 0.072 1 0.082 3 0.064 5
Min 0.011 6 0.010 9 0.006 7 0.004 7
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