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Turbulence spectrum separation of wind lidar
using independent component analysis

LI Yi-yue® , HU Shu-ling

(School of Instrumentation and Optoelectronic Engineering ,
Beihang University , Beijing 100191, China)
% Corresponding author , E-mail : vk4502pb@sina . com

Abstract: Research on spectrum separation in a turbulent environment using an Independent
Component Analysis (ICA) algorithm of natural gradient descent is carried out to investigate the
turbulence generated by heat or blades in giant wind turbines. When the main wind is distinguished
from a mixed signal with turbulence, the efficiency of wind turbines in a wind field increases. Firstly,
the backscattering characteristics and spectrum distribution of turbulence signals are analyzed. Then,
the ICA model is designed according to these characteristics. As the simulation results meeting the
requirements, a wind speed detection of outdoor binocular lidar antenna and the wind spectrum
separation effect of the detection are carried out. The results show that under the condition with
refractive index structure constant C2<<10 " and generalized atmospheric constant a==4, the turbulence
center and main wind speed can be separated using binocular signals. Statistical analysis of the fluctuation
range of the two peaks in 1 s shows the estimated central wind speed of (2.59=40. 05) MHz and estimated
turbulence center of (1.2240.19) MHz The average signal-to-noise ratio of the two peaks is 25. 93 dB
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and 31.01 dB, respectively, which meet the requirements for obtaining stable center wind speed and

relatively stable turbulence center estimates.

Key words: lidar; wind measurement; turbulence; spectrum separation; Independent Component Analysis
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Fig. 1 Block diagram of wind lidar system
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