[009] Low-Complexity Adaptive Beamforming
Algorithms Based on Low-Rank Decompositions and Set-
Membership Filtering

The goal of this project is to develop novel low-complexity beamforming algorithms based
on low-rank decompositions and the set-membership filtering (SMF) framework in order to
design adaptive beamformers with complexity one order of magnitude lower than existing
techniques. The proposed low-rank decompositions will be based on iterative switching and
pattern matching and approximation of basis functions, and do not require complex eigen-
decompositions or expensive operations. These techniques can be significantly simpler than
full-rank filtering algorithms by reducing the dimensionality of the input data vector. The
SMF concept will then be used to design low-complexity adaptive algorithms for the updates
of the transformation matrix that performs dimensionality reduction and the low-rank filter.
We will formulate the LCMV beamforming problem with the low-rank decompositions using
linear algebra, develop SMF-based adaptive algorithms and build simulation tools to design,
test and analyse the proposed techniques. The outcomes will be better, simpler and practical
beamforming algorithms, and high-quality publications.
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