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Natural Gas Pipeline Leak Detection System for Laser Remote
Sensing and Calibration
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Chinese Academy of Sciences., Hefei, Anhui 230031, China)

Abstract Based on principle of the bidirectional reflectance distribution function (BROF) and theory of harmonic
detection about remote sensing system, we design and build a gas pipeline leak detection system of laser remote
sensing. This platform detect distance is 120 m. The concentration of 0. 308% on the natural gas simulation of
remote sensing can realized the air trace gas detection of methance. The minimum detection sensitivity of the system
is about 3>X107° m. At the same time we studied the efficiency pwt of various reflection scattering effect on the
experiment. The feasibility of the new calibration method for the concentration is proposed and experimentally
verificated. The experimental results can using in the real detection.
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Fig. 1 Schematic diagram of BRDF
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Fig. 2 Schematic diagram of non-Lambertian surface
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Fig. 3 Wave-length modulation directly absorption signal. (a) directly absorption signal.,

(b) non-absorption part sine wave signal
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Fig. 4 Schematic diagram of experimental system
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Fig. 5 Diameter of laser faculae variations change

through beam expander
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Fig. 6 Gas concentration variations with different distances
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Fig. 8 Second harmonic signal of airbag and trace methane gas in distance 120 m,

(a) second harmonic signal of airbag in distance 120 m, (b) second harmonic signal of trace methane gas in distance 120 m
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