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Recognition algorithm of low altitude wind shear based
on combination texture

JIANG Li-hui'? ,GAO Hao',ZHUANG Zi-bo' ,XIONG Xing-long’
(1. Civil Aviation Meteorological Institute, Civil Aviation University of China, Tianjin 300300, China;
2. Intelligent Signal and Tmage Processing Laboratory , Civil Aviation University of China, Tianjin 300300, China)

Abstract : As different wind shear presents different characteristics of texture on the laser radar images, a recognition
algorithm which combines local and global texture features is proposed. Firstly, local Binary Pattern ( LBP) features
and Gray-Gradient Co-occurrence Matrix( GGCM) features are extracted from the laser radar images respectively , LBP
features react the local texture of the images and represent the changes of wind speed of local wind farm, GGCM fea-
tures react the global texture of the images and represent the speed changes of whole wind field. The two features are
fused through Canonical Correlation Analysis( CCA) ,finally the nearest neighbor classifier is adopted to match three
different wind shears. Experiment results show that the recognition rate of the proposed algorithm on the three kinds of
low altitude wind shear can reach 99.02% . Compared with three kinds of single texture ,the recognition rate is raised
by 18.86% ,5.88% and 7.01% respectively.
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Fig. 1 Flow chart of the proposed method
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Fig. 2 The three-dimensional field simulation figure
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Fig. 4 The lidar PPI image of three kinds of wind shear
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Fig. 6 The calculation process of LBP operator

R T A B e AN AR ) LBP 55, SCHR[8 ] X i
TR H LBP S50 1T et | BIAS W e % [0 JE 208 3545 3]
—Z %) LBP i, B fe /IME AE 2 28 31 LBP
i, R AT

LBP;’R =min( ROR( LBPPqR 1))

(i=0,1,---,P-1) (3)
(3) 1, LBP}  F7R e A8 45 LBP 45§, ROR («,
1) FTERG R, R« RIS« L. KUAR IS
%) LBP S TIE%)5 , 158X i LBP 4if 1%,
U&7 fros . XHSEI LBP 4 eiy B4t % I0
—AJE Geit H 7 ESCA e 0) SR Rk [) 4t

- iy
¥

AN T ' i W' ,,.f"‘

(b)Low level jet

Bl 7 =FRADIAS R LBP i {4
Fig. 7 The LBP coded image of three kinds of wind shear
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Fig. 9  The recognition rate curve of four algorithms
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Tab.1 Recognition rate comparison
of the four algorithms %
Hu + GLCM LBP GGCM GLTF

ST 199.60+1.14 | 99.70 £1.90 | 100 0. 00 100 0. 00

S2 | 73.37+£7.21 | 92.37 +6.10 | 87.77 £6.04 | 98. 63 £2. 69

S3 | 76.97 £9.58 | 88.50 £5.19 | 89.83 +£7.02 | 98.43 £3.00
mean | 83.31 £3.66 | 93.52 £2.06 | 92.53 £2.54 | 99.02 £1.29
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