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Implementation of Spectral Overlap Resolution Based on Wavelet
Transforms and Gaussian Fitting

FENG Fei, WANG Fu-bei, XIE Fei, WU Qiong-shui, ZENG Li-bo
(Electronic Information School , Wuhan University , Wuhan 430072, China)

Abstract: Aiming at the problems of spectral overlap peaks, wavelet transforms was used, by setting the
low-frequency wavelet coefficients to zero and thresholding the high-frequency coefficients, baseline-drift
correction and spectral denoising were completed simultaneously. The ridge lines posed by modulus
maxima of wavelet coefficients were searched by multi-scale wavelet transforms, and the composite ridge
lines were correctted. The peak position was corresponding to the position of the maximum scale
parameter in the wavelet ridge lines. According to the obtained peak values, the least squares rule was
used to find out the best-fit spectra which was superimposed by multiple unimodal Gaussian functions,
thus, the intensity and width information can be carried out. Finally, method was applied to resolve
overlapping spectrum containing composite baseline-drift and random noise, the results showed that the
algorithm can separate these overlapping peaks very well, the deviation of peak position calculated by
multi-scale wavelet transforms was within®=1. 3, and the deviation of peak intensity fitted by Gaussian
functions was no more than 8. 5%. Comparing with the peak information obtained by existing mature
algorithm, to some extent, the proposed spectral overlap resolving algorithm is superior.

Key words: Wavelet transforms; Spectral overlap resolution; Baseline-drift removal; Spectral overlap;
Random noise; Gaussian fitting
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Table 1 Peak position value obtained by multi-scale

wavelet transform

Number True value Fitted value Residual
1 50 50.014 0.014 0
2 100 100. 031 0.031 0
3 150 149. 067 —0.933 0
4 160 158.977 —1.0230
B 230 230. 342 0.342 0
6 250 249.617 —0.3830
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Table 2 Peak information comparison between true values and fitted values

Number 1 3 4 5 6
True value 50 150 160 230 250
Peak position  Fitted value #1 50.014 100. 031 149. 067 158.977 230. 342 249,617
Fitted value #2 49,975 100. 03 148. 38 158. 39 230.41 250. 18
True value 5 2 2 1 1.5
Peak intensity  Fitted value # 1 4.9164 0.9472 1. 8303 1.9674 0.9616 1. 3876
Fitted value #£2  4.94171  0.91561  1.84314  2.07866  0.94169  1.45185
True value 3 6 6 6 8
Peak width Fitted value #1 2.9133 2.2204 5.4272 5.8712 5.7927 6.8973
Fitted value #2  3.1558 2.5016 5.7256 5. 8636 5.5855 7.9510
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