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Abstract

At present, the major disaster facing China’s cultural relics is not the so-called outflow of cultural
relics, but the counterfeiting of cultural relics. From golden strands of jade clothes to Han Dynasty
jade stools, fakes one by one knocked down the cultural relics identification authority. The falsifi-
cation of cultural relics has brought a cultural relic crisis to China and distorted extensive and
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profound traditional art, so it is particularly important to establish a suitable cultural relic sample
identification model. Based on this, this article selects a batch of glass samples. Firstly, the chemi-
cal composition data of damaged cultural relics are modified by weighted average prediction me-
thod, and the correlation of chemical composition of cultural relic samples is analysed with the
help of Spearman correlation coefficient. Secondly, according to the mathematical principle of
principal component analysis to extract the sample of first five principal components of cultural
relics. Finally, combined with the BP neural network, a principal component analysis (PCA)-BP
neural network model for cultural relics recognition is constructed, by reconstructing the sample
space to achieve the purpose of dimension reduction in the input space, so as to further simplify
the network structure. After testing, the effect of model recognition is excellent, which greatly im-
proves the accuracy of the cultural relic recognition model.
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Figure 1. Histogram of frequency distribution of chemical composition of different types of glass before and after
damage
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Table 1. Principal component analysis results

1. ERTDIRER

EW S FFIEAE TR (%) RBITTHRE(%)
1 4.052 28.943 28.943
2 2.425 17.322 46.264
3 1.709 12.209 58.473
4 1.107 7.904 66.378
5 1.096 7.828 74.206
6 1.769 5.493 79.698
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Table 2. Component score coefficient matrix
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(a0 %ix EI ! TR 2 T3 T 4 TR 5
1 0.164 0.1 0.262 0.058 0.064
2 0.07 0.284 0.213 -0.16 0.091
3 0.095 0.26 —0.171 0.216 0.138
4 0.137 0.176 —0.017 0.238 0.252
5 0.11 0.243 0.08 —0.178 —0.056
6 —0.076 0.01 0.43 —0.007 0.05
7 -0.191 0.11 —0.246 —0.141 0.072
8 -0.191 —0.032 0.248 0.255 0.076
9 -0.107 0.27 —0.062 —0.075 —0.168
10 -0.172 0.133 —0.114 0.115 0.226
11 0.049 0.029 —0.141 0.725 -0.275
12 -0.114 0.019 0.302 0.304 -0.126
13 0.198 —0.197 0.002 —0.023 —0.167
14 0.034 -0.144 -0.014 0.126 0.776
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Figure 2. Fitting results after neural network training
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