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Abstract This paper proposes a method in which classes are grouped as a hierarchical tree structure for the effective
classification of the Raman spectra. As experimental data, the Raman spectra of 28 chemical compounds were
obtained, and pre-treated with noise removal and normalization. The spectra that induced a classification error were
grouped into the same class and the hierarchical structure class was composed. Each high and low class was classified
using a PCA-MAP method. According to the experimental results, the classification of 100% was achieved with 2.7
features on average when the proposed method was applied. Considering that the same classification rates were
achieved with 6 features using the conventional method, the proposed method was found to be much better than the
conventional one in terms of the total computational complexity and practical application.
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[Fig. 11 Original and background eliminated spectrum.
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[Table 3] Confusion matrices of 4 class explosive
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[Table 6] MAP classification results with the number
of principal component combinations in the
conventional method

The number
of principal 1 2 3 4 5 6
components

principal 93, 36, 4, 6, 46,7,
components 1 1,9 17 1418 9,14, 9,14,
combination ’ 16 16

classification
result (%)

The number
of features

6036 | 9493 | 929 | 979 | 9993 100
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[Table 7] The total number of features and MAP
classification results of the proposed method

The number principal The
£l components number of
of classes combination features
1st classification 8 2,14 16
Gr‘f“" 1 235 3
Group
9 2 1 2
Group ,
2nd 3 3 1 3
classifi
cation Grzup 4 34 3
Group 4 13 8
o
Group
6 2 2 4
The total number of feature vector 7
for classification of 100%
The average number of feature vector 265
for classification of 100% ’
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