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Abstract In the harsh measurement environment, the high-frequency interference has a great impact on the
harmonic signal and reduces the measurement accuracy of gas parameters when using absorption spectroscopy
method. To improve the target detection performance, frequency multiplexing based on high-frequency reference
signals is proposed. The method can extract interference signals and correct the transmitted intensity of reference
signal by using a high-frequency reference signal, thereby accurately extracting the harmonic sighanl of detected
signal, improving the accuracy of gas parameter measurement and expanding the application range of absorption
spectroscopy method. The numerical simulation and the establishment of experimental measurement system to
measure the molar fraction of methane verify that the method has the advantages of excellent high-frequency interference
suppression and high measurement accuracy of gas parameters.
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Fig. 1 Light intensity signals. (a) Interference-free light intensity signal;

(b) interference (f =1 kHz) light intensity signal; (c) corrected light intensity signal
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Fig. 13 Interference signal in experimental (f=1 kHz)
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(a) 2f/1f signal; (b) residual of 2f/1f signal
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(a) 2f/1f signal; (b) residual of 2f/1f signal
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Table 1 Experimental temperature at different interference frequency ranges

Interference frequency Interference frequency Interference frequency
Temperature /°C Temperature /°C Temperature /°C
range /kHz range /kHz range /kHz
0-0.2 19.1 0-3.6 19.3 0-7.0 19. 3
0-0.4 19.1 0-3.8 19. 3 0-7.2 19.3
0-0.6 19.1 0-4.0 19.2 0-7.4 19. 3
0-0.8 19.1 0-4.2 19.2 0-7.6 19.3
0-1.0 19.1 0—-4.4 19.2 0-7.8 19. 3
0-1.2 19. 2 0-4.6 19. 2 0-8.0 19. 3
0—-1.4 19.1 0—4.8 19.3 0-8.2 19.4
0-1.6 19.1 0-5.0 19.3 0-8.4 19.4
0-1.8 19.1 0-5.2 19. 3 0-8.6 19. 4
0-2.0 19. 2 0-5.4 19. 3 0-8.8 19. 3
0-2.2 19.2 0-5.6 19.3 0-9.0 19.4
0-2.4 19. 2 0-5.8 19.4 0-9.2 19.4
0-2.6 19.2 0-6.0 19.4 0-9.4 19. 4
0-2.8 19.2 0—6.2 19.4 0-9.6 19.4
0-3.0 19. 3 0-6.4 19. 4 0-9.8 19. 4
0-3.2 19.3 0—6.6 19.4 0-10.0 19.4
0-3.4 19. 3 0—-6.8 19.4
7.0 -
< 3.5
§30—
60 Eo5]
S0 f
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Fig. 17 Measured molar fraction of methane without correction
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Fig. 18 Measured molar fraction of methane with correction
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