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Abstract. This paper proposes a Synthetic Aperture Radar ( SAR) target recognition method based on
hierarchical decision fusion of complementary features. The Principal Component Analysis (PCA) feature,
target peaks and contour are employed as basic features for target recognition, which are complementary with
each other and can provide more comprehensive target descriptions. At the stage of decision fusion, the
hierarchical decision fusion strategy is used. For target recognition, the first level employs the PCA feature,
the second level uses the peaks, and the third level adopts the contour. When the former level recognizes the
target with high reliability, the whole recognition process ends and no more classification is needed.
Therefore, the efficiency of the SAR target recognition system is significantly improved by avoiding the

unnecessary recognition process. To validate the effectiveness of the proposed method, experiments are

conducted on public Moving and Stationary Target Acquisition and Recognition ( MSTAR ) dataset.
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Fig.1 The illustration of peak extraction of the target
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Fig.2 The illustration of contour extraction
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Fig.3 Procedure of the proposed recognition method
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Table 1 Training and test samples used in this paper
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Y&  232(Sn_9566) 233 231(Sn_812) 299 298 256 299 299 299 299
195(Sn_9563) 196(Sn_132)
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Table 2 The recognition results of 10 classes of targets

25 BMP2 BTR70 T72 T62 BDRM2 BTR60 ZSU23/4 D7 ZIL131 251 RHIZE/%
BMP2 572 1 5 0 0 0 i 0 2 0 97.44
BTR70 0 193 0 0 0 3 0 0 0 0 98.47
T72 1 5 569 0 4 0 0 0 1 1 97.93
T62 2 0 0 21 0 1 0 0 0 0 98.91
BDRM2 0 0 3 0 267 1 3 0 0 0 97.45
BTR60 0 1 0 2 0 192 0 0 0 0 98.46
ZSU23/4 0 2 0 0 3 0 267 1 0 1 97.45
D7 0 5 0 1 2 2 0 263 1 0 95.99
ZIL131 3 2 0 0 0 0 5 0 264 0 96.35
281 0 0 0 0 2 0 0 0 0 272 99.27
FHRAE % 97.82
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Fig.4 Performances of different methods under different SNRs
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