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Abstract

The ancient glass reflected the highly developed technology of Chinese ancient times. In the new
era, glass has become a necessity of people’s production and life. The study of ancient glass is help-
ful to deepen people’s understanding of glass and awaken the enthusiasm of Chinese people for
the research of craft. In this paper, the experimental data of ancient glass are analyzed. Firstly,
descriptive statistical analysis and Chi-square test were used to study the statistical rule of wea-
thering chemical components on the surface of glass cultural relics samples, and the relationship
between weathering and types of glass surface was obtained. Then, according to the relationship
between glass surface weathering and glass types, a systematic clustering algorithm model was
established to study the correlation between the chemical components of different types of glass
cultural relics samples. Finally, the Fisher discriminant model was established according to the cor-
relation between chemical components, and the Fisher discriminant formula of glass category iden-
tification was obtained, which can be used for category identification of glass relics of unknown cat-
egory. This paper provides some reference for the composition analysis and category identification
of ancient glass.
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Table 1. The statistics of high potassium glass surface weathering chemical composition content

1. SRRBREALTNUEERS S ENGIT

A R A FHME i T U i 5
Atk 88.559 12.226 149.473 5.618 -2.326
AR
TR 70.067 10.131 102.644 1.655 1.372
Ak 0.014 0.038 0.001 7 2.646
A
TeRAAL 0.04 0.048 0.002 -1.059 0.723
Rk 0 0 0 0 0
AR
ToRk 0.122 0.198 0.039 —-0.866 1.108
Ktk 0 0 0 0 0
ANy
TR 0.236 0.746 0.557 10 3.162
Ktk 0 0 0 0 0
AL
ToRAk 0.548 1.194 1.426 3.268 2.051
KAk 0.347 0.258 0.067 -1.062 0.304
TLAAAL
ToR Ak 1.481 1.568 2.458 0.895 1.456
KAk 2.974 4.487 20.132 3.795 1.997
St
TeRAAL 8.188 4.789 22.938 0.205 —-0.941
Rk 1.714 1.552 2.408 5.305 221
S LA
TeRAAL 2.207 1.308 1.71 -0.913 -0.577
KA 0.409 1.081 1.169 7 2.646
E b
TR 0.432 0.735 0.54 0.698 1.429
R4k 0.237 0.526 0.276 6.276 2.487
AL
TR 0.328 0.55 0.303 2.934 1.895
Ak 0.511 0.736 0.542 6.476 2.503
Atk
ToR Ak 1.831 1.791 3.208 2.877 1.438
Rk 1.719 1.933 3.735 4.805 2.112
HAb4s
ToRAk 4.848 3.306 10.928 -1.329 -0.662
) Ak 0.327 0.444 0.197 -0.212 1.011
AfEE
ToR Ak 1.184 0.646 0.417 -0.716 -0.6
KAk 2.737 1.701 2.895 -0.825 0.557
Atk
ToR Ak 6.57 3.014 9.085 —0.946 -0.005

HIZE 2 1, ARV ORI T, T 14 P sl S ST IME L b2 5 2% WML,
AL TR TR A AL A A AL E KA SO0 T & B S s AR . AR
AN R E T ML IE L T B8, AL Sk, S, AR BEE RS L R
RN, T H AR
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Table 2. The statistics of lead barium glass surface weathering chemical composition content

2. IR REALTRUUERS S ENGT

BEY KT KA FIME i 7% Ve & it
Ak 25.897 10.195 103.935 1.638 0.494
AR
TeRAAL 55.692 10.995 120.881 -0.405 -0.335
Atk 0.391 0.234 0.055 -0.365 -0.03
AR AR
TR 0.239 0.204 0.042 2.538 1.047
KAt 0.891 3.348 11.211 20.997 4518
AR
To Rk 0.166 0.78 0.609 22 4.69
KAk 0.077 0.286 0.082 17.379 4.094
A
TeRAAL 0.049 0.13 0.017 5.396 2.558
AL 0.244 0.587 0.345 5.566 2.457
HAbEH
TR 1.759 2.398 5.752 0.585 1.222
\ KAt 4.632 3.893 15.153 -0.86 0.487
T4 AL T
ToRk 1.09 1.88 3.533 3.396 2.097
KAk 0.136 0.249 0.062 7.758 2.544
AL
TR 0.229 0.314 0.098 9.773 2.845
KAk 2.242 2.989 8.932 3.687 2.065
AL
TR 1.112 1.267 1.606 2.057 1.642
KAk 11.683 9.483 89.921 1.66 1.465
HApa
TeRAAL 8.219 4.558 20.773 5.179 1.692
KA, 433 12.388 153.469 0.422 -0.088
AL
TR 21.764 8.26 68.224 -0.272 0.737
KA 0.623 0.762 0.58 1.204 1.332
AR R
To Rk 0.77 1.17 1.37 4.495 2.012
AL 2.757 1.66 2.757 —0.536 0.525
AL
TeRAAL 1.359 1.301 1.693 0.842 1.28
\ KAk 0.652 0.733 0.537 1.146 1.079
HAbEE
ToR Ak 0.67 0.541 0.293 -1.177 0.002
KA 2.997 2.774 7.693 9.811 2.766
EALER
ToR Ak 4.586 3.277 10.741 4.104 1.967

s 4 LA 5 B KL B AR TSR 027905, U Marlab 547 S35 A EL 5 .
IS 1 TLATE ST A B B A B R RS s B LSS R B
SR LT
LB T 7 P 750 5 RIS P 7RIS I R R U5 B R A
RN, BRI REA M S S AP — S ORI
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Figure 1. Distribution histograms of chemical composition frequencies before and after weathering for different glass types
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Table 3. Chi-square test results
F 3. FHREER

R XA
Bl 2R p=an X? KIE X? P
AL TR,
Tt 4 0 4
et 1 2 3
e 12 6 18
IRER 4 3 7
B g 0 2 2 9.962 9.962 0.268
% 2 2 4
% 0 1 1
Wt 9 6 15
2 0 2
AL 12 28 40
B ALt 5.061 3.790 0.024**
e 10 6 16
A 11 11 22
i B 0 6 6 4.941 4.941 0.085*
C 11 17 28
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Figure 2. System clustering algorithm
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Figure 3. Pedigree map of high potassium glass and lead-barium
glass with or without weathering
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Table 4. Analysis table of evaluation index of system clustering
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AL (S4), FALEE(SS), EALER(S6), FEALER(ST), FEALH(SS), FEAHI(S9), HALP(S10), FAE
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Table 5. Vector of linear coefficients

=5 KMRBEE

AR LR AR LYERE
TEAGEE 0.017 ALt 0.137
AL 0.211 EREA 0.170
S —0.342 T 0.154
AAES —0.014 =R -1.378
IR S 0.053 A 0.240
Afuth 0.205 —HEAER —0.051
AR —0.110 EIPAN e —2.422
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Table 6. Average chemical composition of high potassium glass and lead-barium glass
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Table 7. The prediction result after the modification of the value
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