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Space Target Recognition Algorithm Based on
Twe-dimensional Wavelet Transform

MA Jugr guo, ZHAO Hong zhong, L1 Bas-guo, WANG Yuarmo
(ATR Lab, National Univ. of Technology Defense, Changsha 410073, China)

Abstract: Regarding the fact that space target recognition is a challenging research problem, this paper proposes a space target
recognition algorihm based on the twe-dimensional wavelet transform. Firstly, the twe-dimension wavelet transform of ISAR image of
space target was proceeded. Then singular value feature was extracted from approximate and detail parts. Finally, the radial base
function( RBF) neural network was used to classify space targets. Compuier simulation shows that such an algorihm achieves good

recognition effect.
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Fig.1 The diagram of RBF neural network

[=4

NS
o

0= Wr (9)
, ) @ ...... ®
2 ISAR
T 30 -~ 30
20 N 20
r 10 R 10 ]
- : :
: §<‘§> E b~ 1 ' °
N E E
@ % @ # -10 F .10
-20 20
s -30 - e — 30
=20 -10 0 10 20 30 30 200 -10 0 10 20 30 30 26 -10 0 10 20 30
B BE AT B PR T B B AT
(2)ARFO ) HHQ ©BFQ
. W 30 :
20
® 10 J
b
] 0
E
& 10
-20
2 s N =30 L n .
20 -10 0 10 200 30 30 20 -10 0 10 20 3
M R AT BEIE PRR ST
(BT (0B @

2 ISAR
Fig.2 The ISAR image of five kinds of space target
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Fig.3 The relation between average recognition rate and Fig. 4 The relation between average
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1 ( 15dB, 12)
Tab.1 Recognition result (SNR 15dB, feature number 12)
@® @ ® @ ®
SVD 100% 100% 100% 100% 100%
SVD 98.9% 97.6%  98.8%  9.1%  99.3%
2 ( 15dB, 16)
Tab.2 Recognition result (SNR 15dB, feature number 16)
@) @) ® @ ®
SVD 100% 100% 100% 100% 100%
SVD 80.9% 78.2%  81.9%  719.8%  83.5%
3 ( 10dB, 12)
Tab.3 Recogniion result ( SNR 10dB, feature number 12)
@® @ ® @ ®
SVD 94.9% 95.7%  94.2%  97.7%  96.8%
SVD 61.9%  46.8%  48.6%  56.0% 54 8%
4 ( 10dB, 16)
Tab.4 Recogniion result ( SNR 10dB, feature number 16)
@® @ ® @ ®
SVD 98.3%  97.3%  97.9%  99.1%  98.4%
SVD 53.9% 50.6%  57.9%  47.7%  42.1%
) ISAR
; : (RBF)
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