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Abstract In fiber gas sensor systems. in order to improve the detection sensitivity, it is vitally necessary to make
intensive efforts to restrain various noises of the system. Designing low-noise preamplifier and light driving circuit
can effectively reduce the system noise, but cannot reduce the noise caused by the changes of optical path. This kind
of noise is called background noise, which influences the measuring sensitivity of fiber gas sensor system. Therefore,
how to filter the background noise affects the improvement of measurement accuracy. This paper puts forward a
method based on least logarithm square method which can easily reduce the background noise of optical gas sensor
system. By using reference grating and Fabry-Perot etalon, it can reconstruct the output spectra. A modified least
square method is used to fit the envelope of gas absorption lines by using the data of absorption peaks on both sides.
Dividing the gas absorption lines by the envelope line of absorption lines, the normalization of output is realized and
thus the drift of the background noise curve due to the change of experimental environment can be reduced. This
method can avoid data collection again when the background noise is drifting, and brings convenience to
measurement.
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Fig. 1 Diagram of the optical fiber gas detection system
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Fig. 3 Flow chart of spectral reconstruction algorithm
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Table 1 Testing results of acetylene gas in different wavelengths

Actual Calculated Calculated
concentration of (u; —u;)/ (ur —uy)/ concentration of concentration of Measuremtent Measuremtent
error a error a
acctylcnc‘ uy uy acetylene gas at acetylene gas at 1534, 099 nm /% 1535393 nm /%
gas /10°° 1534. 099 nm /10°° 1535.393 nm /10°°
0 0 0 0 0 0 0
64 0. 0006 0. 0005 66 60 3.13 4.69
127 0. 0010 0. 0008 133 120 4.72 5.51
191 0.0014 0.0012 200 200 4.71 4.71
255 0.0018 0.0015 267 260 4.70 1. 96
318 0.0021 0.0018 317 320 0. 31 0.63
382 0.0026 0.0022 400 400 4.71 4.71
445 0.0030 0. 0025 467 460 4,94 3.37
509 0.0033 0.0028 516 520 1. 37 2.16
573 0.0037 0.0031 583 580 1.74 1. 22
636 0.0038 0.0035 600 660 5.66 3.77
5 é:[!l: _I/b acetylene sensing based on differential absorptionm spectroscopy
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