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Abstract Laser-induced breakdown spectroscopy (LIBS) usually contains rich element characteristic spectrum
peaks. The accurate identification of spectral peaks is the premise and basis for qualitative and quantitative elements
analysis in LIBS technique. In this paper, a new method for automatic identification of spectral peaks is proposed to
overcome the disadvantages of low accuracy and reliability of traditional spectral peak recognition methods. Firstly,
the Voigt function is used to fit the experimental spectrum to overcome the overlapping spectrum and noise
interference. Then, the center wavelength, light intensity, full width at half maximum and peak centroid of the
fitting spectrum are extracted as the characteristic parameter vector of spectral peak after fitting process. Finally,
the similarity analysis of the characteristic parameter vector of spectral peak between the spectrum to be recognized
and the spectrum in National Institute of Standards and Technology (NIST) standard spectral database is carried
out, so as to realize the automatic recognition of the spectral peak corresponding elements. Experiments are carried
out using NIST standard database and LIBS spectra of tea samples, and the effectiveness of the method for spectral
element recognition based on LIBS is verified.
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Fig. 1 Diagram of overlapping spectrum
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Table 1 Spectral peaks recognition results for simulating spectrum at different N. and T

g N. T eV Average Recognition (N T eV Average Recognition
similarity number similarity number
15 0.5 0.6926 27 18 0.5 0.6158 24
15 0.75 0.6598 25 18 0.75 0.6336 25
15 1 0.6466 25 18 1 0.6406 25
15 1.25 0.6720 26 18 1.25 0.6919 27
15 1.5 0.6501 25 18 1.5 0.6288 24
15 1.75 0.6228 24 18 1.75 0.6191 24
15 2 0.5994 24 18 2 0.6039 24
16 0.5 0.6639 26 19 0.5 0.6170 24
16 0.75 0.6320 25 19 0.75 0.6530 26
16 1 0.6512 25 19 1 0.6678 26
16 1.25 0.6193 24 19 1.25 0.6085 24
16 1.5 0.6216 24 19 1.5 0.6058 24
16 1.75 0.6320 25 19 1.75 0.6018 24
16 2 0.6921 27 19 2 0.5977 24
17 0.5 0.6183 24 20 0.5 0.6261 24
17 0.75 0.6367 24 20 0.75 0.6437 25
17 1 0.6639 25 20 1 0.6937 29
17 1.25 0.6756 26 20 1.25 0.6806 26
17 1.5 0.6883 26 20 1.5 0.6782 26
17 1.75 0.6838 27 20 1.75 0.6239 24
17 2 0.6929 28 20 2 0.6107 24
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Fig. 3 (a) Spectrum after background correction; (b) spectrum after decomposition and reconstitution with Voigt function;

(c) recognition results with the proposed method; (d) recognition results with window sliding correlation analysis method
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Table 2 Recognition results of spectral peak

Spectral peak

Suspected elements and their similarity

1 C Fe Mn Cr Co Hg w
(247.85 nm) C=0.9224 C=0.3594 C=0.1069 C=0.1887 C=0.2255 C=0.1073 C=0.0694
R=0.8163 R=0.2790 R=0.1258 R=0.0692 R=0.0816 R=0.1008 R=0.0311

2 Fe Li Mn Cr Co Cs w
(238.17 nm) C=0.9068 (C=0.1667 (C=0.3223 (C=0.1581 (C=0.0176 (C=0.0249 (C=0.0316
R=0.6375 R=0.1794 R=0.3522 R=0.2265 R=0.0805 R=0.0302 R=0.0647

3 Fe Mn Cr Ti Co Tec Hg
(248.31 nm) C=0.9671 (C=0.1513 (C=0.4086 (C=0.2390 (C=0.0625 (C=0.0324 (C=0.0309
R=0.8990 R=0.4213 R=0.1008 R=0.2790 R=0.0618 R=0.0816 R=0.0311

4 Na Cr Fe Mn Co Cd w
(249.07 nm) C=0.8065 C=0.5577 C=0.4125 C=0.1525 C=0.1264 C=0.1308 C=0.0675
R=0.7604 R=0.5780 R=0.4961 R=0.4254 R=0.2267 R=0.2158 R=0.1861

5 Li Mn Fe Co Ti Sb N
(239.48 nm) C=0.7447 C=0.2373 (C=0.3514 (C=0.2375 (C=0.1252 (C=0.0123 (C=0.0076
R=0.4574 R=0.2451 R=0.2950 R=0.1133 R=0.1490 R=0.1490 R=0.1091
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Fig. 4 Recognition results of the spectrum of Longjing green tea. (a) Background correction and

spectral decomposition; (b) recognition results
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