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Abstract: Passive radar exploits an external illuminator signal to detect targets. It has the advantages of silence,
anti-interference, and counter-stealth ability. In most cases, direct and multipath clutters should be suppressed
first. Then coherent detection can be made by performing a cross-ambiguity function of the remaining target
echoes and the reference signal. However, under a wide-band signal, a long-integration time, or multi-beam
circumstances, a large number of computations and amount of memory is required for normal processing. This
paper expresses the mathematical relationships of clutter suppression algorithms based on the Minimum Mean
Square Error (MMSE) principle and coherent detection algorithms based on the cross-ambiguity function. Herein,
a joint-optimize and processing method is presented. This method reduces the number of computations and
amount of memory required, is easy to implement on GPU devices such as CUDA, and will be useful for
engineering applications. Its high-efficiency and real-time properties are validated in the experimental results.
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Fig. 1 Signal processing model of passive radar
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Fig. 3 Results of experimental signal processing
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Tab. 5 Processing time of two metods (s)

H1W %2 #3 W %4 5K P

1R 0.508116 0.505071 0.503653 0.503910 0.503892 0.504928
2 P 0.617352 0.654271 0.624651 0.627301 0.628432 0.630401

BLMS H¥:
3 WA 0.813743 0.848366 0.817050 0.803837 0.829664 0.822532
Bed 4 PR 1.001580 1.052008 1.022335 1.009952 1.014205 1.020016
T 1R 0.538843 0.540028 0.571745 0.537702 0.539747 0.545613
2 PH 0.654160 0.660832 0.658854 0.660225 0.649494 0.656713

FCAF &k

3 WH 0.782506 0.786016 0.782421 0.783601 0.790277 0.784964
4 PR 0.926426 0.947826 0.940390 0.957578 0.941233 0.942691
1R 0.534947 0.545912 0.541442 0.546079 0.542155 0.542107
2 P 0.714039 0.698747 0.692959 0.699957 0.696338 0.700408

AR5 i
3 PR 0.861531 0.882560 0.882998 0.908296 0.887266 0.884530
4 PR 1.110980 1.136270 1.141005 1.131324 1.132729 1.130462
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Fig. 4 Speedup of this paper’s method to normal method
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