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Wind velocity estimation algorithm based on Gaussian fitting
in coherent lidar
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2. New Star Institute of Applied Technology, Hefei 230031, China)

Abstract: The power spectral density(PSD) of the wind velocity disturbance was calculated by processing
the measured echo signals by using Gaussian fitting estimation algorithm and maximum likelihood (ML)
discrete spectral peak(DSP) estimation algorithm respectively. According to Kolmogorov turbulence theory,
PSD has the relationship of -5/3 slope of frequency. It could be compared by different PSD under
different distance gates. Wind velocity error in the high frequency region was used as the parameter of
wind velocity estimation for comparing performance, and the error under different distances was analyzed
and compared. The correlation of the relationship between wind velocity and time series was analyzed by
using the autocorrelation coefficient. The results show that the wind velocity error of Gaussian fitting
estimation algorithm is less than that of the corresponding ML DSP estimation algorithm in the low
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detection area, and the difference between the two wind speed errors does not exceed 0.05 m/s. In the

area with higher distance, the difference of wind velocity error between the two algorithms increases from
0.06 m/s at 820 m to 0.16 m/s at 1 200 m. In the time-dependent analysis of the wind velocity, the
autocorrelation coefficient of Gaussian fitting estimation algorithm between wind velocity and time is

significantly larger than that of the corresponding ML DSP estimation algorithm, which shows that the wind

velocity data processed by Gaussian fitting estimation algorithm is more stable.
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Fig.1 Relationship between velocity PSD and frequency using ML

DSP estimation algorithm and Gaussian fitting estimation

algorithm in 10th gate
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Fig.2 Relationship between velocity PSD and frequency using ML
DSP estimation algorithm and Gaussian fitting estimation
algorithm in 20th gate
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Fig.3 Relationship between velocity error and range using ML DSP

estimation algorithm and Gaussian fitting estimation algorithm

3.2 KT 18148 5% M 36 HE

MNIE 4 Ay XGE I () 2846 AT & Y, 7RSS 20 NBE
B4 14k, Gauss il 115301 S 15 3] ) XU £5 4 A L ML
DSP Al #1453 | KU 78 B[] L i Pt sh A8 Ak B /b | Ui
B AR e o ik — A B E R R A Al T XG5
AMERA M AT R R IXUGEESCHE 1 19 A DG pR o3 B XU
] 7 51 B ARG . G 510 i) 1A G R ERER B, 3%
71 IR 5B 11 B T) P OGP ik i | XU AR A

(a)

— MLDSP

Velocity/m-s™'

Velocity/m-s™

I5 1I0 1I5 2IO 2IS 30
Time/min
& 4 FH ML DSP i 715735 1 Gauss i 715735 K i 5 20 4N
BT XU e [ A Ak
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ML DSP stimation algorithm and Gaussian fitting

estimation algorithm in 20th gate
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