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Algorithm and simulation of downward velocity azimuth
display of airborne wind lidars

HUANG Min' WANG Yu-an' WANG Na' CHEN Yong® ZHOU Ding+u’ SHI Xiao-ding" FENG Li-tian’
(1. Management Science College Chengdu University of Technology Chengdu 610059 China; 2. Southwest Institute of Techni—
cal Physics Chengdu 610041 China)

Abstract: In order to study how to detect three-dimension wind field under an airplane a model for wind field was built
based on ground-based wind lidars and the radial velocity was optimized by means of Levenber-Marquardt( LM) least square
method. It was compared with the traditional algorithms. The working mechanism and scanning modes for airborne lidars are
similar with ground-based lidars. On the contras more difficult to retrieve the wind field because of its own flying speed
instability of flight status the curvature of the earth”the strong ground scattering echo and ground clutter; the LM least square
method is able to converge rapidly and accurately because it has the advantages of fast convergence features of the Newton—
Gaussian least square method and the ensuring convergence features of the gradient descent method. The results provide
references for the optimization of lidars.
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Fig. 1 Schematics of airborne downward velocity azimuth display
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Fig. 2 VAD scanning track at height of 2km and on the ground
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Fig. 3 Cosine curve of line-of-sight velocity
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Table 1 ~ Optimal solution and iterative error

optimal solution( P* ) mean square error

Newton-Gaussian ~ ( 120.0975 0.4722 1.000) 17.0570
gradient (90.0066 0.4561 0.2069) 0.5732

LM (90.0005 0.4670 1.0103) 0.3198
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Table 2 Comparison results of 5 different initial groups

converge— mean squ—

group initial P optimal solution( P* )

nce time  are error
1 (100 1 1) (89.8679 0.4825 1.3608) 0.0459  0.4385
2 (1 11) (91.2426 0.5219 1.61184) 0.0784  0.5221
3 (100 10 1) ( —91.1132 9.8741 1.1848) 0.1545 105.0262
4 (100 1 10) (91.6504 0.4824 1.7340)  0.0438  0.7507

5 (110 10) ( —92.4825 9.8595 3.5409) 0.2434 105.8251
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