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A Clutter Suppression Method Utilizing Time Delay Estimation for
Passive Radars

ZHAT Yonghui, WU Jiang, WANG Ding

(College of Information Systems Engineering, The PLA Information Engineering University, Zhengzhou 450001, China)

Abstract: A novel clutter suppression method utilizing weighted subspace fitting time delay
estimation (WSF-TDE-CM) is proposed to improve the performance degradation when the clutter
has fractional time delay in external illuminators based radar. The method establishes a time
delay estimation model by exploiting the weighted subspace fitting algorithm under the
assumption that the target echo is far weaker than the clutter in the receiving signal. Then the
model is solved by the quantum-behaved particle swarm optimization to obtain the estimated time
delay, which is utilized to construct the clutter matrix. Finally, the clutter suppression is
implemented by projecting the received signal to the orthogonal subspace of the clutter space.
There is no need to set the order of filter in WSF-TDE-CM and the method keeps good
cancellation performance even if the clutter has fractional time delay. Simulation results show
that compared with the extensive cancellation algorithm, WSF-TDE-CM improves the clutter
attenuation by 20 dB when the clutter has fractional time delay, and yields quite good weak target
detection performance even when the SNR equals —30 dB.

Keywords: external illuminators based radar; clutter cancellation; fractional time delay

estimation; weighted subspace fitting; quantum-behaved particle swarm optimization
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