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Target azimuth estimation of SAR images based on combination of

sparse representation and collaborative representation
Wang Jun Chen Yanping Jiang Lihui
(College of Artificial Intelligence and Big Data, Hefei University, Hefei 230601, China)

Abstract ;: This study proposed a target azimuth estimation method of synthetic aperture radar ( SAR) images based on combination of
sparse representation and collaborative representation. The sparse representation and collaborative representation reconstructed the test
sample under the sparsity constraint and the minimum error constraint, respectively, which have good complementarity. The highly
correlated training samples were selected by sparse representation and collaborative representation, respectively. And the two sets of
training samples were intersected to find the most stable part. According to the true azimuths and coefficients of these samples, the target
azimuth of the test sample can be estimated based on a proper weighting fusion algorithm. Experiments were investigated on SAR images
of three targets from the MSTAR dataset and comparison was made with some present methods. The results showed that the estimation
precision, stability and noise-robustness of the proposed method outperform some existing algorithms.
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Fig. 1 Ilustration of SAR images from the same

target at different azimuths
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Fig.2 Procedure of SAR target azimuth estimation based on combination of sparse representation and collaborative representation
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Fig.3 The optical images of the three targets
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Table 1 Training and test sets used in the experiments

Bl %4 R S
233 (Sn_9563) 195 (Sn_9563)
BMP2 232 (Sn_9566) 196 (Sn_9566)
233 (Sn_c21) 196 (Sn_c21)
BTR70 233 (Sn_c71) 196 (Sn_c71)
232 (Sn_132) 196 (Sn_132)
T72 231 (Sn_812) 195 (Sn_812)

233 (Sn_s7)

191 (Sn_s7)
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Table 2 Azimuth estimation results of the proposed

method under the principle of +5° error

HARZE5 FEAKOE  REREK L/ %
BMP2 (Sn_9563) 195 6 96. 92
BMP2 (Sn_9566) 196 9 95.41
BMP2 (Sn_c21) 196 6 96. 94
BTR70 (Sn_c71) 196 7 96. 43

T72 (Sn_132) 196 8 95.92
T72 (Sn_812) 195 9 97.44
T72 (Sn_s7) 191 4 97.91
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Table 3 Overall estimation performance

of different methods
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Table 4 Average accuracies of different methods under

different acquirements of estimation precisions ( %)

JrikR <1° <2° <3° <4°
ARICTTI 68. 41 75.83 83.76 92.75
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Fig.4  Avarage accuracy of different

methods under noise corruption
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