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Wavelet Analysis and Support Vector Machine

CHENG Gong, ZHAO Wei, PAN Jin-feng

(School of Electronics and Information Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083 )

Abstract Military target classification is the most challenging work in SAR ATR. In order to improve the recognition effect
and on the basis of analyzing the characteristic of MSTAR SAR image, a method of discrete wavelet analysis is proposed to
extract features. Because wavelet lowpass approximation coefficients contain the energy of SAR target echo and highpass
detail coefficients contain the details of target and speckle, the approximation coefficients are obtained as features for
classification, although they actually compose a low-resolution SAR image. The decision directed acyclic graph is chosen to
improve the classification ability of support vector machine for more than two classes of targets. The experiments results
show that high classification probability can be obtained by SVM when the approximation coefficients are used as features by
the third level wavelet analysis. Moreover, the size of features is reduced and the recognition method is much more
effective.
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Fig. 1 SAR images of three targets
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Tab.1 Information of MSTAR imaging conditions
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Fig. 2 Fast analysis algorithm of two dimension wavelet transformation
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Tab.2 Recognition results of four coefficients

by first level wavelet analysis

PR (% )

GRS H v D
W‘P W'/l Wn/l Ww
haar 97. 28 75. 17 66. 84 49. 49
K, (x;,x;) db8 97.62  46.09  43.03  38.95

bior3. 7 96. 09 48. 81 42.52 35.20

haar 97.96  80.44  74.49  53.91
Ky (x;,x;) db8 98. 13 52.21 50. 51 43.54

bior3. 7 97. 62 54.08 48.98 39.12

haar 98.13  80.27  75.51  54.42
Ky (x;,x;) dh8 98.81  53.57  51.02  43.03

bior3. 7 97.79 55.10 49.83 39.29
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Tab.3 Recognition results of approximation coefficients

by multi-level wavelet analysis

YU 2 (%
\ P (% )

haar db8 bior3. 7  Fourier amplitude
1 97.28 97.62 96.09
K (x 2 97.45 97.45 93.88
92. 86 97.45
x;) 392,52 92.52  93.03
4 77.72  76.02 85.71
1 97.96 98.13 97.62
Ky(x;, 2 98.98 98.30 97.28
94. 90 97.62
x;) 3 93.37 9575 95.75
4 81.46 87.93 88.10
1 9813 98.81 97.79
Ki(x;, 2 9898 98.64 97.96
94.39 97.96
x;) 3 96.43  95.24  96.77
4 79.93 86.40 86.74
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Tab.4 Recognition results of targets with different configuration
PRI (% )
P SHk 401
1 2 3 4 S5 0.2 0.4 0.6 0.8 1.0
haar 87. 06 90.01 89.50 90. 14 90. 90 86. 81 88. 85 91. 65 90. 26 91.54
db8 85.52 87.31 86. 15 87.30 87. 68 83.86 86. 55 87.43 87.31 88.21
bior3. 7 82.71 85.90 86. 16 86. 68 87.70 83.48 86.03 86. 80 86. 80 87.19
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