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Recursive algorithm based on QR decomposition for fixed sample size
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Abstract: Most of recursive algorithms based on QR decomposition(QRD) for adaptive beamforming are deduced by
assuming that at each incoming snapshot an additional data vector is added. However, in practical use, the sample size
which can beuse is always limited. After the sample data are cumulated to a certain amount, an old data vector should be
removed at the same time when a new data vector is added. For this way of data updating, a more practical recursive
QRD algorithm was proposed utilizing hyperbolic householder transformation. To reduce the computational cost of the
algorithm a simplified method was also studied. Then based on the theory of the inverse QRD, further improvements
were made for the algorithm more fit for real time use. Finally, the recursive algorithm was applied to the diagonal load-
ing beamformer which had more robust capabilities. Several computer simulations illustrates that, when the sample size is
limited, the proposed algorithms provide large array gain and better beam pattern than the traditional QRD algorithm.
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