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Abstract: To improve the performance of the anti-jamming method of traditional power inversion space-
time adaptive processing and to reduce the computational burden of traditional linearly constrained mini-
mum variance space-time adaptive processing (STAP), an improved reduced-rank space-time adaptive
processing beamforming algorithm is proposed for fast search of satellite signal without the direction
knowledge of desired satellites. Firstly, in the process of the proposed algorithm, the multistage nested
Wiener filter (MSNWF) implemented in the data domain is employed. Then the matrix of interference
space can be obtained in the forward recursion of MSNWF. Secondly, a group of orthogonal basis can be
calculated. Then the space-time weight vector can be obtained with least square method through the lin-
ear combination of orthogonal basis. And the weight vector is closest to the steering vector of the expec-
ted satellite signal and deeply depresses the interference signals simultaneously. Finally, the direction of
the expected satellite signal can be searched with low computational complexity in calculating the space-

time weight vector of one direction. Theory analysis and results of the experiment demonstrate the supe-
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riority of the proposed algorithm.

Key words: power inversion; linearly constrained minimum variance; reduced-rank; beamforming; mul-

tistage nested Wiener filter(MSNWE)
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