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Parameter estimation of attributed scattering centers in

SAR images based on wolf pack algorithm

Chen Cong
(Concord University College Fujian Normal University, Fuzhou 350117, China)

Abstract: For the attributed scattering center estimation problem of synthetic aperture radar (SAR) images, a
new idea based on wolf pack algorithm was proposed. The method first decoupled the SAR image using the
“divide and conquer” strategy. Afterwards, the wolf pack algorithm was adopted as the basic optimization method
to sequentially estimate individual scattering centers with the optimal parameter sets. By analyzing the
characteristics of cooperative hunting activities and prey distribution, the wolf pack algorithm has good global
search ability and local development ability. The algorithm combines the traditional image decoupling with the
robust estimation capability of wolf pack algorithm. Hence, the estimation precision of the overall SAR image can
be improved. In the experiments, the proposed method was tested on the original SAR images and noisy samples
based on the MSTAR dataset. The results validate the effectiveness and noise-robustness of the proposed method.
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Fig.2 Original MSTAR image and generated noisy samples
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Tab.1 Parameter estimation results of the original SAR image

Index A Xp/m yp/m Ly/m a Yp dp
1 474.68 -0.95 7.78 0.00 1.00 0.00 0.00
2 342.72 -1.73 14.85 0.00 1.00 -0.16 0.00
3 921.02 -3.86 4.81 5.05 1.00 0.00 0.41
4 207.27 4.65 430 0.00 0.00 0.00 0.00
5 202.58 -0.29 13.10 4.27 1.00 0.00 0.85
6 173.25 7.74 10.01 0.00 0.00 0.00 0.00
7 168.74 -7.53 -5.93 0.00 1.00 0.00 0.00
8 168.17 —-10.20 -11.21 0.00 0.00 0.00 0.00
9 151.65 -5.00 9.77 0.00 1.00 0.00 0.00
10 130.78 447 11.42 0.00 1.00 -0.18 0.00
11 115.22 5.60 13.17 0.00 1.00 -0.19 0.00
12 110.69 —6.28 13.03 0.00 0.00 0.00 0.00
13 106.40 5.06 -3.78 0.00 1.00 -0.19 0.00
14 94.21 0.62 2.14 0.00 0.00 1.02 0.00
15 89.32 -10.94 -14.31 0.00 1.00 -0.19 0.00
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Fig.3 Projection of positions of scattering centers onto the original image
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Fig.4 Reconstructed results and residuals based on the estimated

scattering center set
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Tab.2 Parameter estimation results of the noisy SAR
image with SNR=-5 dB

Index A Xp/m yp/m

Lp/m a Yp ¢p

378.70  —1.00 7.93 0.00 0.00 0.00 0.00

1

2 240.09 -1.87 14.76 0.00 0.00 0.00 0.00
3 161.99 —5.64 4.76 0.00 0.00 2.85 0.00
4 164.57  4.64 4.04 0.00 1.00 0.00 0.00
5 122.81 7.87 9.71 0.00 0.00 222 0.00
6 147.56  2.57 13.48 0.00 0.00 0.00 0.00
7 126.69 —0.97 4.78 0.00 1.00 -0.17 0.00
8 123.77 -10.33 -11.67 0.00 0.00 1.64 0.00
9 119.77 =743 =592 0.00 0.00 0.00 0.00
10 105.84  5.08 12.16 0.00 1.00 0.00 0.00
11 105.50 -5.19 9.74 0.00 1.00 0.00 0.00
12 89.34 0.66 1.98 0.00 0.00 0.00 0.00
13 82.88  —6.69 12.75 0.00 0.00 0.00 0.00
14 76.74 5.60 6.55 440 0.00 0.00 0.17
15 67.00 5.02 —4.01 0.00 0.00 2.05 0.00
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