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Application of Smoothness Prior Aproach for
Coherent Doppler Wind Lidar
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Abstract The periodogram maximum estimator is usually employed in coherent Doppler wind Lidar.
However, the estimates are biased in the far-field with low signal-to—noise region, and the wind speed errors
will increase. The baseline— drift of the range gate power spectra is one of the error items, which biases the
benchmark of spectral peak distribution and interferences the peak-frequency detection. In order to correct
the drifting, the smoothness prior approach based on the regularization penalized least squares is introduced to
estimate the spectral baseline. In the atmospheric wind speed measurements, the result shows that the
proposed approach can remove the drift baseline effectively, improve the wind speed estimation precision in
far—fields significantly and increase the detection range of the wind Lidar ultimately .

Key words remote sensing; wind Lidar; Doppler—shift estimation; periodogram maximum; smoothness prior
approach; spectral baseline correction.
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Fig.1 Structure diagram of coherent wind Lidar system
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Table 1 Specifications of the experimental system

Parameters Value
Wavelength /pm 1.542
Pulse energy /pJ 30(Typical)

Pulse width /ns 500

Pulse repetition rate /kHz 10

Intermediate frequency /MHz 55
Local oscillator power /nW 300(Typical)

Telescope aperture /mm 100

Detector InGaAs balanced detector
ADC sample rate /MHz 550
ADC sample bits /bit 12
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Fig.2 Division diagram of mixing signal and range gating
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Fig.5 Wind speed estimations comparison before and after last range gate power spectra deduction
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