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Application of Levenberg-Marquardt algorithm
in the wind lidar
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Abstract: Nonlinear theoretical models of the Fabry -Perot etalon’ s transmittance in the direct
detection wind lidar are analyzed. With experimental datum, the models parameters are optimized with
Levenberg -Marquardt algorithm, and for the best fitting curve of Fabry -Perot etalon transmittance. By
numerical calculation, it is indicated that pseudo -Voigt function can approach approximated the Voigt
profile well and quickly. Both Voigt function and pseudo -Voigt function can be used for fitting the
responsive curve of Fabry -Perot etalon transmittance with pulsed laser. But Voigt function should be
employed for fitting the Fabry-Perot etalon transmittance curve for the recovery wind velocity, if pseudo-
Voigt function is employed, there will be a velocity error which is less than 1 m/s.
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