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Two dimensional local-constrained coding and sparse representation
for SAR images targets recognition
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Abstract; By analyzing the limitation of the traditional sparse representation based classification, a novel classification framework called two
dimensional Local-constrained Coding and Sparse Representation (2D-LSRC) is proposed for Synthetic Aperture Radar (SAR) images recognition.
Different from other recent popular vector-based representation, 2D-LSRC preserves the global linear coding coefficients between the input matrix
and these elementary matrices, as well as the local data structure. Extensive experimental results of MSTAR datasets show the effectiveness of the
proposed algorithms and its robustness for the number of the training dataset.
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Tab.1 MSTAR datasets
WZRREA  BEARRH AR BRSO
BMP2_sn9563 233 BMP2_sn9563 195

T72_snl132 232 BMP2_sn9566 196
BTR70_snc71 233 BMP2_snc21 196
T72_snl132 196

T72_sn812 195

T72_sns7 191

BTR70_snc71 195
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Tab.2 Classification accuracy comparison

with different values of Ne ()

WIZRHEA Ne(j) =2 Ne(j) =4 Ne(j) =6 Ne(j) =8
BMP2_sn9563 0.8000 0.8769 0.8051 0.6821
BMP2_sn9566 0.8112 0.8673 0.7908 0.6429
BMP2_snc21 0.8265 0.8691 0.7755 0.5816
T72_snl32 0.8418 0.8673 0.8061 0.7225
T72_sn812 0.8205 0.8462 0.7897 0.6359
T72_sns7 0.8220 0.8901 0.7853 0.6283
BTR70_snc71  0.8256 0.8974 0.8205 0.7744
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Fig.2 Sparse coefficients obtained by two

different 2D sparse representation methods

in reconstructing the target of BMP2_sn9563
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Fig.3  Sparse coefficients obtained by two
different 2D sparse representation methods

in reconstructing the target of T72_sn132
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Tab.3 Recognition rate with the parameter of m =40

YIZREAR  BMP2_sn9563 BMP2_sn9566 BMP2_snc21  T72_sn132  T72_sn812  T72_sns7  BTR70_snc71
SRC 0.564 1 0. 668 4 0.6402 0.739 8 0. 666 7 0.5812 0.697 4
2DRR 0.7333 0.774 3 0.7857 0.7756 0.7230 0.7277 0.7949
2DLCSR - 12 0.748 7 0.7897 0.7857 0.780 6 0.738 4 0.743 5 0.8307
2DLCSR —EXP  0.7487 0.7397 0.7551 0.780 6 0.748 7 0.7539 0.8307
Fz4 m=100 BT Rz BFRIRBIE R
Tab.4 Recognition rate with the parameter of m =100
YIZFEA  BMP2_sn9563 BMP2_sn9566 BMP2_snc21 T72_sn132  T72_sn812  T72_sns7  BTR70_snc71
SRC 0.656 4 0.7857 0.6939 0.765 3 0.7077 0.780 1 0.743 6
2DRR 0.759 0 0.8 0.8124 0.7857 0.753 8 0.7853 0.8154
2DLCSR - 12 0.784 6 0.7949 0.8163 0.806 1 0.779 5 0.769 6 0.8410
2DLCSR -EXP  0.7743 0.7949 0.7755 0.8112 0.8102 0.759 1 0.8307
£5 m=150 B3R BARIRBI &R
Tab.5 Recognition rate with the parameter of m =150
YIZkEAT  BMP2_sn9563 BMP2_sn9566 BMP2_snc21 T72_sn132  T72_sn812  T72_sns7  BTR70_snc71
SRC 0.8820 0.8410 0.8520 0.8925 0.8462 0.863 8 0.902 6
2DRR 0.8718 0.8256 0.846 9 0.8587 0.8153 0.795 8 0.876 9
2DLCSR - 12 0.876 9 0.8673 0.869 1 0.8673 0.846 2 0.890 1 0.897 4
2DLCSR -EXP  0.8769 0.8214 0.84138 0.8673 0.8513 0.900 5 0.8923
F6 m=220 FXTRA EFRIRAIER
Tab.6 Recognition rate with the parameter of m =220
PZREA  BMP2_sn9563 BMP2_sn9566 BMP2_snc21  T72_sn132  T72_sn812  T72_sns7  BTR70_snc71
SRC 0.923 1 0.9179 0.902 8 0.949 0 0.9333 0.9162 0.9487
2DRR 0.897 4 0.87138 0.857 1 0.898 0 0.8615 0.869 1 0.8769
2DLCSR - 12 0.9282 0.9285 0.903 1 0.9183 0.907 6 0.9267 0.9590
2DLCSR -EXP  0.9282 0.9337 0.898 0 0.9183 0.9179 0.9110 0.9590
! : H 3 ~6 M S A LR U458
oss [|[Z— e | 1) FUA S 0 2D - LOSR J7 b A5 52
| [ ZDLACK BB ' % SAR G H AR AL

120 21‘0 3(.)0 350 48‘0 5%0
IR T NGRS
KBS ARTERSHE R R
Fig.5 Average recognition rates

obtained by different methods
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