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F1 FEAERHSHEAUSAXEREWRE
Table 1 Polynomial fitting points data of lazurite

WA L
X X, X3 Xy Xs
N 0.004 730 0.004 591 0.028 775 0.010487 0.012 304
W 0.007 621 0.005 863 0.022 754 0.008 122 0.010 915
V3 0.006 739 0.005 156 0.020 766 0.005281 0.013 904
Va 0.004 342 0.004 652 0.017 871 0.006 053 0.004 934
Vs 0.005277 0.003 926 0.017 765 0.003 815 0.008 371

x2 FEAERHSTAMSHGCERRE
Table 2 Polynomial fitting points data of lazurite

P w8 BB
| X, X3 Xy X5
b 0.834952 0.538 520 3.877 751 1.054 635 1.627 365
V2 1.162933 0.791 590 2.981962 0.738 992 1.338 821
V3 1.013 401 0.645334 2.682 535 0.352907 1.824 408
Va 0.575691 0.373569 2323029 0.511235 0.245152
Vs 0.893 938 0.390293 2.337025 0.219 737 1.057 604

%3 BEAGHRMRMS SARBARY o,
Table 3 Polynomial fitting coefficient a; of lazurite RMS

20 =0 i=1 i=2 i=3 i=4
J=0 02726  -0.5932  0.8076 —0.4003 0.06599
J=1 -0.2217 -0.05275 0.009 081 0.001 878
=2 0.1642  0.01239 -0.003 052
J=3 —0.049 25 —0.000 325 1

j=4

0.005 148

T4 FRAEHRMAE SWMABSRY ),
Table 4 Polynomial fitting coefficient b; of lazurite AE

Z0EUEE =0 i=1 =2 =3 i=4
J=0 48.87 —88.17 118 —-58.68 9.776
J=1 —47.53 —6.546 1.48 0.080 3
J=2 33.69 1.362 -0.3147
j=3 9911 -0.039 86
=4 1.036

x5 BEARERMRMS BIEHE
Table 5 Fitting goodness of lazurite of RMS
SSE R-sqaure Adjusted R-square RMSE
0.000 051 79 0.953 6 0.888 6 0.002 276
Ko FLAGBRMAENARNE
Table 6 Fitting goodness of lazurite of AE
SSE R-sqaure Adjusted R-square RMSE
1.405 0.9358 0.846 0 0.3749
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Fig. 6 Polynomial fitting results of lazurite RMS
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Optimization Study on the Condition of

Non-Contact Color Measurement of Dunhuang Mural Pigment

ZHANG Yuhao, WANG Hui, SHI Taichuan

(' School of Printing and Packaging, Wuhan University, Wuhan 430079, China )

Abstract: Aimed at the non-contact color measurement of Dunhuang mural pigment, by taking reference from

the spectroscopic data of contact color measurement devices, non-contact device PR705 for spectral radiosity was

used to measure the spectroscopic data of Dunhuang murals with the condition of different illumination and measure

distances. The calculated RMS and AE of the color charts with different illumination and measure distances were used

as the parameters for evaluation, the functional relationship between them was obtained by optimal fitting. The effects

of measure distance and illumination on accuracy of pigment measurement were analyzed in order to realize the

optimization of measuring condition and enhance the measurement accuracy. The results showed that performance of

measurement accuracy was optimal when measurement distance was in the range of 0.5~1.0 m and 2.0~2.5 m, with the
illumination distance in the range of 3.0~3.5 m, while the RMS and AE reached the minimum, with RMS less than 0.006,
AE less than 0.5.
Keywords: Dunhuang mural pigment; color measurement; measuring condition; optimal fitting
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