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Abstract: When using infrared spectroscopy to analyze the components of natural gas, the obtained
spectral signals often contain interference from stray light, noise, baseline drift, and other factors, which
affects the resulting quantitative analysis. Therefore, it is necessary to preprocess the original spectrum
before modeling. As a potential solution, an SG smoothing method combined with the soft threshold
denoising method of the sym6 wavelet function was proposed to preprocess the spectrogram. The
traditional preprocessing method and the proposed method are compared and analyzed. The results show
that when the proposed method is used to preprocess the spectrogram, the highest goodness of fit value is
0.98652, and the lowest residual sum of squares value is 5.50694, which proves that the function peak
fitting effect is the best after using this method, and the processing effect is better than that of the
traditional method.
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Table 1 Performance index comparison of SG smoothing + sym6 wavelet transform and traditional methods

Fit Peak|

Fitting performance

Various fitting parameters

Pretreatment method

R-Square SSE Xe w FWHM A Area
0.97405 11.79833
(N=20) 2981.79713  43.97818 103.56054 2.81837 310.68118
2837.10274  45.2766707 106.618 527621 598.804
Median filter 0.97146 14.0104
2987.60154  37.49498 88.29445  2.94599 296.87252
SG(N=20)+db3 3-layer 2833.61284  38.94472 91.7078 5.60191 546.85842
. 0.9732 11.82987
decomposition wavelet 2982.83007  47.12747 110.97672 2.74588 324.37366
SG(N=20)+sym6 4-layer 2836.78074  47.98166 112.9881  5.03243 605.2586
o 0.98652 5.50694
decomposition wavelet 2988.78528  34.83569 82..03177 2.8878  252.1598
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