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Abstract Library-based matching recognition is the key to the application of Raman spectroscopy for material
composition identification, which directly affects the accuracy of matching results. For the library matching,
especially for the mixture spectrum, the single matching feature can not fully reflect the similarity between the
measured sample spectrum and the spectral spectrum in the library. The spectral matching needs to
comprehensively consider multiple matching features. In this paper, a new spectral integration matching method is
proposed by using the logistic regression mathematical model to fuse the peak matching coefficient, the non-negative
least squares matching coefficient and the cosine matching coefficient. The new method takes into account both the
spectral peak information and full spectrum information of the sample. The experiment results based on the Raman
spectroscopy library matching of 20 kinds of amino acid mixtures show that the spectral integration matching
method has lower false positive rate.
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Table 2 Twenty kinds of amino acids participating in

the construction of spectral library

Number Amino acid
1 Arginine
2 Proline
3 Alanine
4 Phenylalanine
5 Cysteine
6 Asparagine
7 Glutamine
8 Leucine
9 Threonine
10 Valine
11 Isoleucine
12 Glutamic acid
13 Glycine
14 Methionine
15 Lysine
16 Aspartic acid
17 Histidine
18 Serine
19 Tryptophan
20 Tyrosine

#3 YIEEPREEXRRE

Table 3 Amino acid mixtures in training set

Number Amino acid
1 Glycine and phenylalanine
2 Arginine and histidine
3 Alanine and aspartic acid
4 Glutamine and glutamic acid
5 Arginine and serine
6 Arginine, aspartic acid and proline
7 Glycine, histidine and serine
8 Glutamine, proline and leucine
9 Asparagine, glutamic acid and glycine
10 Asparagine, alanine and cysteine
11 Proline, glutamine, glutamic acid and histidine
12 Serine, arginine, alanine and leucine
13 Histidine, threonine, valine and leucine
14 Histidine, isoleucine, cysteine and lysine

15 Asparagine, glycine, aspartic acid and tryptophan
32 ETFEEBREBEASWITEMNHA LR
3.2.1 #E R EGES

K E IR BL = G 1S A 20 Fh g KL R 4l FE A i
FTPrE g R, AR Uk B i S SRR A L T
ﬂ'ﬁXﬂEléunJ_ HAb b, FEFR AL R R R S0, R 4R
10 WL AR B0 3% . i)™ ) Whittaker - 4%

XSG AR 5 AT 1 b BT I AT 58 B IH —

fb. KH VTPspline % ﬁ“%%ﬂ%%ﬁ?ﬂnﬁ%ﬂﬂ—
b )5 i 2 ﬁ%m*% 7, SR A MSPD Sk
BAEIER 5 ﬁwMSJ Jﬁﬁﬁ%? Voigt PR
B B B e JA) 50 T v e T i 0 2 A ) )
AR A (1) 205 2 49 A 20 5L R 4l b 2ok 3% b A —
A EVE AL @ pen (1) &

4 BIFEPIEERIEAY

Table 4 Amino acid mixtures in verification set

Number Amino acid

1 Arginine and asparagine

2 Serine and glutamic acid

3 Asparagine and glutamine

4 Arginine and alanine

5 Serine and glutamic acid

6 Arginine, histidine and aspartic acid

7 Asparagine, glutamic acid and phenylalanine

8 Asparagine, serine and glutamic acid

9 Arginine, glycine, alanine and proline
Arginine and asparagine,

10 phenylalanine and glutamine

1 Aspartic acid and alanine,

glutamic acid and phenylalanine
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Fig. 1 Raman spectra of asparagine,

proline and their mixtures
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Fig. 2 Matching results of three kinds of single matching coefficients and spectral integrated matching coefficient for

samples in the training set. (a) Spectral peak matching coefficient; (b) non-negative least squares matching

coefficient; (c) angle cosine matching coefficient; (d) spectral integration matching coefficient
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Fig. 4 Matching results of three kinds of single matching coefficients and spectral integrated matching coefficient for

samples in the validation set. (a) Spectral peak matching coefficient; (b) non-negative least squares matching

coefficient; (c) angle cosine matching coefficient; (d) spectral integration matching coefficient
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