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Application of Wavelet Threshold Denoising Technique in
Abstract

Expired Gas Analysis Based on Laser Spectroscopy

Zhou Chao, Liu Ningwu, He Tianbo, Zhou Sheng, Zhang Lei, Li Jinsong
School of Physics and Materials Science, Anhui University, Hefei, Anhui 230601, China
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In order to eliminate the influence of noise in laser absorption spectral signal on analysis result, we
propose a threshold denoising method based on wavelet transform. The simulation experiment is implemented with
experiment. The results show that the wavelet transform algorithm developed in this study has a good denoising
effect for the spectral signal. In addition, real-time analysis of the other component of expired gas can be realized by

the utilization of direct absorption spectroscopy signal of gas molecules combined with MATLAB software, and the
effects of threshold methods, decomposition level and wavelet function type on denoising effect are analyzed in

—
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details. Finally, the optimized filtering parameters are used to analyse the spectral signal of human expired gas in
Key words
300.6360; 280.3420; 300.6270

selecting different tunable laser light sources at other wavelength. The quantum cascade laser (QCL) spectroscopy
system can be widely used in the field of expired gas diagnosis and other fields.
spectroscopy; laser spectroscopy;

avelet transform; signal analysis; expired gas diagnosis
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Fig. 1 Schematic of the multi-resolution wavelet denoising
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Table 1  Signal to noise ratio (SNR) after processing by various threshold processing methods

Threshold processing method Maximal SNR /dB Optimal decomposition depth
Hard threshold 16.624 5
Soft threshold 15.848 4
Index eclectic method 17.030 5
High-order approximation method 15.548 4
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Table 2 The best denoising result and the corresponding decomposition depth obtained from different wavelet basis functions

Wavelet basis function Rsv/dB Decomposition depth ||Wavelet basis function = Rsy/dB Decomposition depth

db8 17.108 S bior3.9 17.492 6

sym4 18.374 6 bior4.4 18.634 6

sym6 17.718 5 bior5.5 17.681 6

coif2 17.062 5 rbiol.3 17.148 5
bior2.4 18.070 6 rbio2.4 17.331 6
bior2.6 17.758 6 rbio4.4 17.459 6
bior2.8 18.282 7 rbio5.5 17.545 6
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