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Cigarette Case Evidence Based on Differential Raman Spectroscopy
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ABSTRACT: The work aims to explore a test method based on spectral analysis to achieve rapid and accurate identifica-
tion of cigarette case evidence. Thirty-nine different yellow cigarette cases were tested with portable differential Raman
spectrometer. The differential Raman spectra data of each sample were obtained. The samples were preliminary classified
according to the type of filler. On the basis of data dimension reduction through principal component analysis, the results
were clustered by Hierarchical clustering and K-Means clustering with IBM SPSS Statistics 26.0 software. The 39 sam-
ples could be divided into 3 categories according to the type of filler. And they could be further divided into 6 categories
in combination with chemometrics. The results show that the method is non-destructive, fast and accurate, and the spec-
trum is not affected by fluorescence interference. Combined with chemometrics method, the cigarette case samples can be
classified and tested. This method provides a basis for public security organs to test such material evidence at the scene of
crime.
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Fig.2 Partial production process of white cardboard
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Tab.2 Raman characteristic peaks of paper fillers
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e 3Mg0-4Si0,-H,0 106, 192, 289, 360, 430, 464, 674, 790, 1048, 1096
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Tab.3 Classification of cigarette case samples according to fillers
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Tab.6 K-Means clustering classification results of samples

FEA G5 AR FEA G5 BRL
1 1 21 2
2 1 22 1
3 3 23 2
4 2 24 1
5 2 25 3
6 3 26 1
7 3 27 3
8 1 28 2
9 2 29 2
10 2 30 1
11 2 31 5
12 2 32 6
13 5 33 1
14 3 34 1
15 3 35 5
16 3 36 5
17 5 37 1
18 6 38 1
19 5 39 3
20 5
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