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Abstract: Quasi—continuous signal is an important form of modulation signal, which is widely used in
many fields. Quasi —continuous modulation laser absorption spectroscopy was one of the typical
applications of quasi —continuous signal, includes advantageous features of speediness, sensitivity and
accuracy. In the environment of earthquakes, landslides, fires and other disasters, it was possible to
produce CO, which was a kind of extremely flammable, explosive, toxic and harmful gas, due to the
accumulation of complex closed environment and incomplete combustion. Therefore, to avoid the second
explosion injury, rescue robot need to monitor and analyze the gas environment in the disaster scene. CO
was the research object in this system. An experimental system for quasi —continuous modulation laser

absorption spectroscopy measurement was established. The system has carried out CO measurement
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experiments by changing concentration, pressure and temperature, achieved the formulas for the

relationship between second harmonic signal and CO concentration, pressure and temperature in actual CO

measurements respectively. These formulas can be used to automatically compensate CO concentration

according to the real—time pressure and temperature value during the rescue robot’s measurement in the

disaster scene.
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Fig.1 Schematic diagram of experimental measurement system
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Tab.1 Measurement data with a concentration
of 0.5% CO standard gas and the result

of the estimation

No 2f signal Estimation Absolue
’ amplitude/V ~ concentration deviation
1 4.141 0.517% 3.4%
3 2 4.13 0.514 % 2.8%
]
=
g 3 4.148 0.519% 3.8%
& 4
g 4.005 0.492 % 1.6%
5 4.038 0.487% 2.6%
4(1)00 800 1200 1600 6 4.065 0.495% 1%
Sample points
Average value 4.088 0.504% 2.53 %
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Fig.2 Second harmonic signal in CO gas concentration

gradient experiment
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Fig.3 Fitting relation graph between second harmonic signal

peaks and CO gas concentration
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Fig.4 Second harmonic signal peaks measured

under different pressures
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under different temperatures
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