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Derivative Spectrum and Concentration Inversion Algorithm of Tunable
Diode Laser Absorption Spectroscopy Oxygen Measurement
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Abstract Oxygen is an essential component of the engine combustion process. It is an urgent demand for aircraft
inlet oxygen monitoring. Aiming at aircraft engineering requirements and application characteristics, a short-path
wavelength linear scanning tunable diode laser absorption spectroscopy (TDLAS) system is designed, which complete
the weak oxygen absorption signal extraction and concentration inversion combined with the second derivative
spectrum algorithm based on finite impulse response (FIR) filter. Theoretical basis for the second derivative
spectrum method of gas concentration inversion is deduced according to the absorption signal characteristics and the
TDLAS principle. A solution based on the FIR digital filter to complete absorption signal noise filtering and second
derivative spectrum extracting is proposed on this basis. Experimental results show that this scheme is simple., the
detected signal to noise ratio is improved, and the detection limit is reduced. Inversion results of gas concentration
are accurate and linearity is good.
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Fig.1 TDLAS oxygen measuring system chart
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Table 1 Laser and detector parameters

Center Responsive Noise equivalent
Laser type wavelength /nm Output power /mW Detector type wavelength /nm power /(W/ /Hz)
DFB LD 764.3 2 Si PIN 350~1100 1.2X10° M
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