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Abstract Each substance has its own unique spectral information, so it is possible to identify substances based on
spectral information. An identification method of spectral information divergence pigment based on statistical
manifold is studied. The Riemann metric on the statistical manifold is used as a new metric in the information
divergence. The spectral matching for four commonly used mineral pigments is carried out withutilization of the
proposed method and traditional method, and the matching results are compared. The experimental results show that
the method of spectral information divergence based on statistical manifold can solve the problem of geometric measurement
of probability variation, and the accuracy of spectral information matching recognition is improved obviously.
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Table 1 Frequently-used pigments of ancient frescoes

Pigment
Colour
Mineral Animal and plant
Chalk (lime, calcite) , Clamshell
White
ceruse powder
Iron oxide red
Red (ochre,red soil, Rouge
vermilion, and red lead)
Gamboge,
Yellow Naturals, realgar
Zhi Huang
Malachite green
Green Zhi L
(malachite)

Blue Azurite, ultramarine Anthocyanin
Black Black

Gold Gold mud

Silver Silver mud

Glue Bovine glue (bone glue)
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Fig. 1 Four kinds of mineral pigment samples of azurite, malachite green, vermilion, and red lead
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Table 2 Spectral matching results of SID method
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Table 4 Spectral matching results of SCF method

Malachite

Pigment Azurite Vermilion Red lead
green
Azurite 0.0150 0.1041 0.4907 0.6251
Malachite green 0.1054 0.0163 0.6625 0.7547
Vermilion 0.4621 0.5879 0.0005 0.0210
Red lead 0.6538 0.7381 0.0269 0.0007

3 Gk T kR T AL
Table 3 Spectral matching results of SAM method

Malachite
Pigment Azurite Vermilion Red lead
green

Azurite 0.0402 0.4378 1.6788 1.7482

Malachite
0.4222 0.0238 1.8032 1.7466

green
Vermilion  1.5290 1.7007 0.0012 0.0293
Red lead 1.6112 1.6544 0.0312 0.0001
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Malachite green 0.4484  0.1136 1.0335  1.0367 VTR /N A F) T % 2 Uk
Vermilion 0.8650  0.9762 0.0252  0.1313 P A B 5 B T e S S S S RE DU D
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Table 5 Spectral matching results of SMSID method
Pigment Azurite Malachite green Vermilion Red lead
Azurite 0.221X10°" 0.688>X10" " 0.808 10" 0.107 10"
Malachite green 0.688 <10 ! 0.207 X 10" 0.108 <101 0.227X10° 1
Vermilion 0.968 10" 0.845X10" " 0.577X10" " 0.201 10"
Red lead 0.141X10°" 0.209X10 ' 0.245X10 " 0.973X10 "
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Table 6 Results comparison of four

spectral matching methods

Pigment SMSID SID SAM SCF
Azurite 0.221X10 ' 0.0150 0.1215 0.0402
Malachite )
0.207X10"" 0.0163 0.1136 0.0238
green
Vermilion 0.577X10""* 0.0005 0.0252 0.0012
Red lead 0.973X10"' 0.0007 0.0157 0.0001
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