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Abstract Raman spectral peak recognition is one of the key technologies in qualitative analysis of Raman spectra.
Due to the defects of low degree of automation and low recognition accuracy of the existing Raman spectral
recognition methods. a new Raman peak recognition algorithm based on multi-scale local signal-to-noise ratio
(MLSNR) is proposed. The algorithm gets the multi-scale second order difference coefficient of spectrum through
multi-scale second order difference operation, then divides the multi-scale second order difference coefficient by the
estimated noise standard deviation to obtain the MLSNR matrix of spectrum, and identifies Raman peaks by searching
the ridges caused by local maxima in MLSNR matrix. The algorithm uses an automatic threshold estimation method to
avoid the interference of local maximum caused by noise. and can recognize Raman peaks automatically without any
parameter to be specified by human. The simulation result shows that no matter to singular peak or congested peaks,
when the signal-to-noise ratio of Raman peak is greater than or equal to 6., the recognition accuracy of MLSNR
algorithm is 100% , even to the singular peak at the detection limit, the recognition accuracy is more than 95% .
MLSNR algorithm is a practical Raman spectral peak identification method.
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Table 1 Parameters of the simulated Raman spectrum

in Fig. 2
pogitiiial/{cmﬂ 645 1090 1535 2130 2200 2270
Peak height 3 6 9 6 6 6

FWHM /em™' 25 30 35 40 45 50
SNR of peak 6 12 18 12 12 12
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Table 2 Estimated peak positions

Single peak /cm™

Congested peak /cm™

1

Ideal position /em™* 1537.5 1457.5 1537.5 1617.5
3 1532.9/1536.8  1455.8/1457.1  1535.5/1536.8  1620.5/1617.9
4 1539.5/1538. 2 1455. 8/1455. 8 1542.1/1539.5 1612.6/1617.9
5 1535.5/1538.2  1458.4/1457. 1 1534.2/1534.2  1612.6/1617.9
6 1539.5/1538.2  1458.4/1457.1  1538.2/1536.8  1620.5/1619. 2
7 1535.5/1536.8  1454.5/1455.8  1538.2/1536.8  1619.2/1619. 2
8 1539.5/1536.8  1458.4/1457. 1 1542.1/1538.2  1613.9/1616. 6
9 1535.5/1536. 8 1458. 4/1457.1 1538.2/1536. 8 1617.9/1617.9
10 1538.2/1536.8  1457.1/1455.8  1538.2/1536.8  1613.9/1616.6
. ) . 11 1539.5/1538. 2 1459.7/1457. 1 1538.2/1536. 8 1617.9/1617.9
Signal-to-noise ratio -
12 1542.1/1538. 2 1457.1/1458. 4 1538.2/1536. 8 1617.9/1617.9
13 1539.5/1538.2  1461.1/1458.4  1535.5/1535.5  1615.3/1616. 6
14 1538.2/1536. 8 1458. 4/1457. 1 1539.5/1538. 2 1612.6/1617.9
15 1538.2/1536.8  1458.4/1457. 1 1536.8/1535.5  1613.9/1617.9
16 1536.8/1538.2  1457.1/1457.1  1536.8/1536.8  1617.9/1617.9
17 1538.2/1536.8  1457.1/1457.1  1538.2/1536.8  1617.9/1617.9
18 1538.2/1538.2 1457.1/1457. 1 1538.2/1538.2 1620.5/1617.9
19 1539.5/1538. 2 1461.1/1458. 4 1536.8/1538. 2 1620.5/1617. 9
20 1536.8/1538.2  1455.8/1457.1  1535.5/1536.8  1617.9/1617.9
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