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Abstract

The Dunhuang murals are the most colorful part of China’s brilliant painting history, after a thou-
sand years of exposure to the elements, most of them are facing problems such as fading and dis-
coloration. The conservation study of Dunhuang murals focuses on the restoration of faded and
discolored areas, and proposes a virtual restoration method based on L*a*b* color space to achieve
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color segmentation. The method first analyzes the common pigments used in murals of different
periods and their main characteristics, summarizes the laws of fading and discoloration of differ-
ent pigments, and obtains the mechanism of fading and discoloration of common pigments used in
murals; second, uses L*a*b* color space to realize the color segmentation of faded and discolored
murals, and at the same time uses Photoshop software in Lab mode to virtually restore the murals
by changing the L curve, a curve, and b curve to adjust the color appearance of the mural. The res-
toration results of this paper are recognized by experts and provide a certain reference for the
virtual restoration of murals.
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Table 1. Analysis of pigment composition in different periods
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Figure 1. Quasi-mention Guanyin bust in Cave 217 of the Prosperous Tang Dynasty
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Table 2. Pigment analysis of the chest of quasi-mention Guanyin bust in Cave 217 of the Prosperous Tang Dynasty
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Figure 2. Segmentation results
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Figure 3. Scatter plot of split pixels in “a*b*” space
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Figure 4. Restoration of the reference color of the quasi-mention Guanyin bust in the 217 caves of the Prosperous Tang Dy-

nasty
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Table 3. Lab and XYZ value of reference color
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Figure 5. Spectral reflectance curves for reference colors
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Figure 6. The L curves of red lead + white and the comparison of red lead + white before and after adjustment
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Figure 7. The L, a, b curves of the azurite and the comparison of azurite before and after adjustment
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Figure 8. The L, a, b curves of the atacamite and the comparison of atacamite before and after adjustment
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Figure 9. The a and b curves of realgar and the comparison of realgar before and after adjustment
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Figure 10. Comparison before and after restoration of the quasi-mention Guanyin bust in Cave 217 of the Prosperous Tang
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Figure 11. Comparison before and after adjusting hues of the quasi-mention Guanyin bust in Cave 217 of the Prosperous
Tang Dynasty
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