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Robust sub-regional Frost beamforming based on the
signal subspace reconstruction®

Fan Zhan Liang Guo-Long Fu Jin' Wang Yan

(Acoustic Science and Technology Laboratory, Harbin 150001, China)
(College of Underwater Acoustic Engineering, Harbin Engineering University, Harbin 150001, China)

( Received 28 July 2014; revised manuscript received 19 August 2014 )

Abstract

For the problem of broadband beamforming in a subregion of interest, a robust Frost beamforming algorithm is
derived by reconstructing the signal subspace. The basic idea of the proposed algorithm is to extract the characteristic
components of the signal of interest (SOI) from the estimated signal-plus-interference subspace by a matrix filter first,
then employ these characteristic components to reconstruct the signal subspace, and finally construct a set of linearly
constrained minimum variance (LCMV) constraints to protect the SOI components. Compared with some other robust
Frost beamformers, the proposed algorithm has a significant advantage, i.e., its steering-angle and band are effective to
match the SOI without prior information. Hence, the performance of the proposed algorithm is almost always close to
the optimal value across the whole region of interest. Theoretical analysis and simulation results validate the effectiveness

of the proposed algorithm.

Keywords: matrix filter, robust Frost beamformer, linearly constrained minimum variance constraint,

signal subspace
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