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Dynamic frequency tracking system for Doppler lidar

wind measurement based on Rayleigh scattering
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Abstract: The frequency of laser pulses generate jitter and drift with the changing temperature of the room and
the resonant cavity of laser in a differential frequency Doppler lidar wind measurement based on Rayleigh
scattering. It brings significantly influence on the measuring accuracy during the wind measurement. In order to
eliminate the effects, a dynamic frequency real-time tracking system was designed. The principle, key technique

and the chosen core devices were introduced, and the comparison experiment between the system and wind lidar
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based on Mie scattering was done. The experimental results show that it improves the work efficiency of
system. With the utility of tracking frequency circuit, laser frequency librated near the midpoint of the region
between the peaks of two overlapping edge function at the relative small frequency drift, SD=3.07 MHz, and
laser frequency maintained in the region of high sensitivity at the reverse condition, SD=6.18 MHz. The
relative stability of laser frequency is greatly improved, and the locked information of laser frequency is
fed back in time, so the accuracy of wind measurement is greatly improved as well.

Key words: frequency drift; lidar; accuracy of measurement; transmittance
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