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Abstract Spectral absorption method is an effective means to detect methane concentration. Through the prism
chamber combined with the application of photonic crystal fiber, the on-line detection of methane concentration with
a high precision by the spectral absorption is realized. Due to the environment temperature, pressure and the
influence of the system itself, the received signal contains a lot of noises. According to the characteristics of strongly
ability to generalize and seek the global optimal point, support vector machine (SVM) is used to process the signal of
methane detection. Through Matlab simulation based on the SVM principle, it can effectively filter out noise,
separate the effective signal and assess the effect of denoising with signal to noise ratio (SNR). Using this method to
filter can make the SNR reach above 130 dB, which is greatly improved compared with the traditional wavelet
denoising, to achieve the ideal denoising purpose.
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Fig. 1 Absorption methane detection system
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Fig. 2 (a) Image contrast of Gauss kernel function for different ; (b) image contrast of Gauss kernel function for

different r after Fourier transform
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Fig. 3 Absorption lines of methane in 1. 6 ypm band
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Fig. 4 (a) Signal with noise; (b) denoising result when r=0.1; (c¢) denoising result when r=1;

(d) denoising result when r=10
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Table 1 SNR comparison of SVM and wavelet denoising results in different bands
Center wavelength /nm 1635.533 1645. 533 1655. 533 1665. 533 1675.533
SVM denoising /dB 130.9721 131. 0342 130. 8991 131.0143 130. 5592
Wavelet denoising /dB 31.4661 30. 2561 30. 3054 30.9701 29.9982
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