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Beam Forming Based on Signal Subspace Projection for Vector Sensor Array

Li Nan, Cheng Jinfang ,» He Guangjin, Zhang Wei
(Department of Weaponry Engineering, Naval University of Engineering, Wuhan, 430033, China)

Abstract: Considering that the conventional beam forming based on an acoustic vector sensor
array (AVSA) cannot demonstrate the anti-interference capability of AVSA, a direction esti-
mation algorithm based on the signal subspace projection is presented. A third-order tensor of
the received signals from AVSA is modeled and the signal subspace is derived from higher-or-
der singular value decomposition (HOSVD). Then, the calculation process of spatial spectrum
is given by the projection of array manifold vector onto it. Compared with the traditional singu-
lar value decomposition of matrix, the noise is suppressed efficiently by the signal subspace de-
rived from HOSVD of the three-order tensor, which exploited the multidimensional data struc-
ture inherently, so the space spectrum is exhibited with lower side lobe. The simulation results
show that the proposed algorithm is feasible.
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