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Robust broadband beamforming based on the spatial

response variation constraint
Chen Mingjian, Luo Jingging
( Laboratory 308, Electronic Engineering Institute of Hefei, Hefei 230037 )
Abstract

To solve the problem of signals’ mismatch between the actual steering vector and the presumed steering vector
in broadband adaptive beamforming, a novel robust algorithm for robust broadband beamforing based on the space-
time adaptive processing model is proposed by employing the spatial response variation { SRV} constraints. The fre-
quency invariant beampatiern design is provided by applying the SRV constraint in the optimization formulations.
Moreover, the steering vector uncertainty set consiraint and error matrix norm consiraint are combined to improve
the robustness of the broadband adaptive beamformer. The rbust broadband beamformer design problem can be
converted to the form of the minimum generalized eigenvalue of a matrix pencil, and the approximate closed-form
solution to the weight vector is derived. The extensive simulation resulis and the complexity analysis show that the
proposed algorithm can achieve the frequency invariant beampattern and improve the output signal to interference
plus noise ratio (SINR ) as compared with the existing robust broadband beamforming algorithms.

Key words: broadband beamforming, spatial response variation ( SRV ), frequency invariant beampattern,
constraint, generalized eigenvalue decomposition
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