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Classification of Paper Express Document Bags by Infrared Spectroscopy
Combined with Chemometrics
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ABSTRACT: The work aims to establish a fast and nondestructive analysis method for testing paper express
ment bags. Sixty-three express document bag samples were tested by Fourier transform infrared spectroscopy. The peak
position of the absorption peaks in the infrared spectrum was analyzed, and the spectral data were dimensionally reduced
and classified in combination with principal component analysis. Fisher discriminant analysis was used to analyze and
verify the classification results of express document bags. At the same time, two classification models of multilayer per-
ceptron neural network and radial basis function neural network were established for analysis and verification. The 63
samples of paper express document bags could be divided into four categories, and the Fisher classification model could
achieve 100% accuracy; the classification accuracy of the multi-layer perceptron neural network model was 95.23%, and
that of the radial basis function neural network model was 92.06%. Through comparison, it was found that Fischer dis-
criminant could achieve a more effective classification of paper express document bags. This method is simple, rapid, less
sample consumption and non-destructive to samples. It can provide a scientific basis for identification of physical evi-
dence of express document bags.

KEY WORDS: Fourier transform infrared spectroscopy (FTIR); paper express document bag; principal component anal-
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Fig.1 Infrared spectrum of 57* sample
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Fig.2 Infrared spectrum of 13" sample
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Tab.1 Sample classification results
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Tab.2 Summary statistics of discriminant function
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Tab.3 Classification prediction results of Fisher model

) PUMIIEIERT R F) 51 5 /%
e
1 2 3 4 1 2 3 4
1 9 0 0 0 100 0 0 0
2 0 37 0 0 0 100 0 0
3 0 0 14 0 0 0 100 0
4 0 0 0 3 0 0 0 100

Bk 9 37 14 3 100 100 100 100

Ph 63 MEA I LLAM R S JEmly, W 4R 4K
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Tab.4 MLP model classification results

e
A S
A B C D E#EH 5 /%

A 7 0 1 87.50
B 0 25 0 0 100.00

Y2 C 0 0 9 1 90.00
D 0 0 0 1 100.00

SRE /% 15.91 56.82 20.45 6.82 95.45
A 1 0 0 0 100.00
B 0 12 0 0 100.00

G 0 C 0 1 3 0 75.00
D 0 0 0 2 100.00

SRTE 53 /% 5.26 68.43 15.79 10.52 94.73
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Tab.5 RBF model classification results
o
A S
A B C D EHEH 5 /%

A 7 1 0 87.50

B 0 25 0 0 100.00

I 25 C 1 0 8 1 80.00
D 0 0 0 1 100.00

SEE Y /% 18.18 56.82 20.45 455 93.18

A 1 0 0 0 100.00

B 1 11 0 0 91.66

o 45 C 0 0 4 0 100.00
D 1 0 0 1 50.00

SRE % 15.79 57.89 21.06 5.26 89.47
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