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Fig. 1 System structure diagram of laser remote

sensing of natural gas leaks
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Fig. 2 Results of wavelet noise elimination
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Fig. 3 Flow chart of eliminating fake leak
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Fig. 4 The relationship between remote

distance and remote intensity
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Table 1 The maximum remote distance of

the different targets

Surface Maximum Surface Maximum

range/m range/m
White walls 31 Books 28
Brick 37 Cement road 29
Leaves 32 Dirty water 4
Lawn 29 Metal surface 33
White clothing 33 Soil surface 27
Clean snow 20 Dirty snow 16
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Fig. 6 The experiment of the systematic response
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target experiment
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A Mobile Sensor for Remote Detection of Natural Gas Leakage
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Abstract The detection of natural gas pipeline leak becomes a significant issue for body security, environmental protection and
security of state property. However, the leak detection is difficult, because of the pipeline’s covering many areas, operating con-
ditions and complicated environment. A mobile sensor for remote detection of natural gas leakage based on scanning wavelength
differential absorption spectroscopy (SWDAS) is introduced. The improved soft threshold wavelet denoising was proposed by
analyzing the characteristics of reflection spectrum. And the results showed that the signal to noise ratio (SNR) was increased
three times. When light intensity is 530 nA, the minimum remote sensitivity will be 80 ppm * m. A widely used SWDAS can
make quantitative remote sensing of natural gas leak and locate the leak source precisely in a faster, safer and more

intelligent way.

Keywords Non-cooperative target; Scanning wavelength differential absorption spectroscopy (SWDAS); Quantitative remote

sensing; Wavelet denoising
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