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Attributed scattering center matching based on deep belief network
and application in target recognition of SAR images
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Abstract: Synthetic aperture radar (SAR) image target recognition is an important application of SAR
image interpretation. In order to improve the robustness of SAR target recognition, this paper proposed an
attribute scattering center matching method based on deep belief network (DBN). The attribute scattering
center had rich parameters, which could well reflect the local scattering characteristics of the target. DBN
took advantage of deep learning to achieve robust matching between the scattering center sets from test
samples and template samples, which could also better adapt to noise interference, partial absence and
other situations. Based on the matching correspondence of the attribute scattering center sets, the similarity

measure criterion was defined. The target label of the test sample was determined based on the principle of
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the maximum similarity. Experiments were carried out based on MSTAR dataset, and the proposed

method was proved to be effective and robust for SAR target recognition.
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Fig. 1 Illustration of parameter estimation of SAR targets
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Fig.3 Images of the ten targets in the MSTAR dataset

4.2 H#ERE5itiE

BT MSTAR K 46, 9290 23 3/ 2%
PF FR EERAE S50 MRS TR AR o R . A
LS B T & 7 125 ) S PR AR 1 LS A T ik
YERXST I, FEH N L KGR T —
FE SR HTJE PR HCS b 7 S 3R 0 O 25 10 B il A
fiE , A 45 SCHk [ 30 ] 7 2R F Hungarian DG fig 5 15 52
P O PR RC Y 7 i SCRRE 31 1Y 22 )2 U
L B IE 5 vk SCHR [ 32 ] v 8 1 U Hh oo F A Y
ik o B 2R SR AW AR AR 543 28 4 1 O 1
A0 5 SCHR [ 117 2R FH 4 25 50 8 25 40 i 10 O 1%

FSCHk[ 23] R FH ResNet 19771 .
4.2.1 ARBEBAELEMS

P 1 N ARSI SR AU G AT RE AR . X T
MSTAR 48 5 i 1028 H Az, LI A 177 5%
TR SAR BHE M BEAR (UINZ5) 4, LIREAD ff 15°
AT I BRAE MR A, R, P 3 22 )4
LR R AR v R I AR, TR LT E
At AR BUAS SO B LN 25 SR i A BT R o i
1B VA FE B b B — 47 W B AR G A b X b H s
G325 Ry Rl A AR 2SO0 BRORE BE L DRI L R X A T
F DA AR TR] H AR A IE BN R ] DL R 5 2

F1 REREESHNIREE
Tab.1 Experimental setup of SOC
H AR50 BMP2 BTR70 T72 T62 BRDM2 BTR60 7ZSU23/4 D7  ZIL131  2S1
MR (YI1Z5) &R 230 230 229 296 295 253 296 296 296 296
s 5 584 230 579 270 281 192 271 281 281 281




1516 W5 Bos

%38 %

BMP2
BTR70

[UCEXR 0.002 0.003 0.002 0.000 0.000 0.000 0.000 0.000 0.000
IO 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

T72 £0.003 0.000 [KEEN 0.002 0.000 0.000 0.000 0.000 0.000 0.000

T62 }0.000 0.000 0.004 QELEH 0.000 0.000 0.004 0.004 0.000 0.000
BRDM2 £0.004 0.000 0.004 0.000 [REEN 0.000 0.000 0.000 0.000 0.000
BTR60 F0.000 0.000 0.000 0.000 0.000 FHEON 0.000 0.000 0.000 0.000
ZSU23/4 £0.000 0.000 0.000 0.000 0.004 0.000 KEKEIM 0.000 0.000 0.000

D7 £0.000 0.004 0.004 0.000 0.000 0.000 0.000 [EKLEN 0.000 0.000

ZIL131 F0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 EKUNE 0.000

2S1 }0.000 0.000 0.000 0.004 0.000 0.000 0.004 0.000 0.000 KK

F D& @S
& AV K S P
<§\ < O & @5 v n

P4 B8 5 TR bR AR AT R L 45
Fig.4 Recognition results of the proposed method under
SOC
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