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Serialized orthogonal matching pursuit fusing image domain
information for attributed scattering center extraction in SAR images

LONG Bo, WANG Feng

(Key Laboratory for Information Science of Electromagnetic Waves (Ministry of Education), School of Information
Science and Technology, Fudan University, Shanghai 200433, China)

Abstract: Aiming to address the issue of high complexity in estimating the parameters of the attributed scattering center
model (ASCM) in synthetic aperture radar (SAR) images, a sparse representation parameter estimation method that in-
tegrates information from the image domain is proposed. Firstly, the improved watershed algorithm is used to segment
the scattering centers of different regions. Subsequently, based on the segmentation results, the frequency domain
sparse representation dictionary is decoupled and applied in a serialized manner for scattering center parameter estima-
tion using orthogonal matching pursuit to reduce algorithm complexity. Based on simulated data and measured MSTAR
data, the effectiveness and efficiency of the proposed parameter extraction method were validated, and the optimization
of theoretical complexity was analyzed. The results indicate that this method can significantly reduce the time and space
complexity of the algorithm while achieving results close to those of the conventional orthogonal matching pursuit algo-
rithm. The proposed method can be used for the efficient extraction of scattering center parameters in SAR images.
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(a) frequency domain image; (b) imaging result
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Fig. 6 Complexity of the actual algorithms under different
sample number of frequency and azimuth: (a) variation of

time; (b) variation of max dictionary memory
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Fig. 8 SLICY model and its frequency domain and image do-
main simulation results: (a) SLICY model; (b) frequency do-

main image; (c) imaging result
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Fig. 10 Energy ratio of extracted scattering centers and reconstructed results of SLICY model: (a) energy ratio of OMP and SOMP;

(b) reconstructed radar image of SOMP; (c) reconstructed radar image of OMP; (d) reconstructed scene of SOMP; (e) reconstructed

scene of OMP
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Table 4 Algorithm efficiency comparison on SLICY

simulated data
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Fig. 11
in the MSTAR dataset: (a) SAR; (b) frequency domain image

SAR images, and frequency domain images of T62
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Fig. 12 ASC extraction results of SOMP and OMP in MSTAR T62: (a) reconstructed SAR image of OMP; (b) reconstructed fre-
quency domain image of OMP; (c) residual image of OMP; (d) reconstructed SAR image of SOMP; (e) reconstructed frequency do-

main image of SOMP; (f) residual image of SOMP
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Table 5 Extrated scattering geometry information in
T62 tank SAR image

ik MK E/m T2 K E/m  T62 5 /m
SOMP 1.40 9.57 2.94

OMP 1.76 9.77 3.04
HIYAE - 9.34 3.30
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Table 6 Algorithm efficiency comparison on MSTAR

data
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