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Sample Selection Method Based on Sparse Characteristic and

Heterogeneous Degree of Sea Clutter
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(1. National Laboratory of Radar Signal Processing, Xidian University, Xi’an 710071, Shaanxi, China;
2. Shanghai Institute of Satellite Engineering, Shanghai 200240, China)

Abstract: As for the early-warning radars in sea surveillance, the heterogeneous and target-contaminated clutter
samples may lead to a poor performance of adaptive clutter suppression processing and target energy loss. To
address this problem, a sample selection method is proposed based on the sparse characteristic and heterogeneous
degree of sea clutter in this paper, which creatively combines the constraint of the target vector with the generalized
inner product (GIP) criterion. Firstly, based on the sparse distribution of sea clutter on two-dimensional space-time
plane, the samples contaminated by moving targets are eliminated according to the diversity of space-time
distribution between sea clutter and moving targets. Subsequently, the heterogeneous degrees of remaining samples
are measured by GIP criterion, and on this basis, the estimation accuracy can be improved on clutter covariance
matrix constructed by the obtained homogeneous samples. Finally, the simulation results show that the proposed
method can improve the clutter suppression performance as well as reduce the energy loss of the target. The method
can be widely applied to the early-warning radars in sea surveillance.
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Fig.1 Side-view antenna geometry
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Fig. 2 Sparse distribution of sea clutter
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Fig.3 Block diagram of proposed algorithm
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Fig. 4 Range-Doppler images contaminated by 400 point targets in level-2 sea state
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Fig.5 Results of clutter suppression in level-2 sea state

b B
-170 = A3
-180
g 101
i 2001
® 200 4
220 414
230 * | |
240 .
-2°000-1 500-1 000-500 0 5001 000 1 5002 000
ZEHIH Hz
(a) HARIPTERE RS T
-160 —
----- ARPAN B
o e
180F o ETE (g
m 190} [ ot
) .
g 200 i
puie)
® 210f
220+ )
2300 § 1%

5%000-1500-1000°500 0 50010001 5002 000
2 Y R /Hz
() BAR UITERE B 5T

..... ZRUCANHIRT 5
_|70 F—— Zﬂ%iﬁ
—— GIPHkE

34 000-1500-1000-500 05001000 1 5002 000
LW B /Hz
(b) HARFTAERE B H T

Eo6 4RBRTHREMELER

Fig. 6 Results of clutter suppression in level-4 sea state
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