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Abstract

In this paper, an improved variable step size LMS adaptive beamforming algorithm based on sig-
nal sub-space (SS-VSLMS) is proposed to solve some problems of LMS adaptive beamforming algo-
rithm when the eigenvalue of the correlation matrix is not ideal for large scale MIMO systems. The
weight vector in the algorithm only preserves the subspace component of the signal, and can ob-
tain the optimal step length based on the exponential factor and improve the convergence speed
of the algorithm. At the same time, the error correlation analysis is introduced to minimize the
steady state error, and the power vector of the signal subspace is extracted to improve the an-
ti-interference ability of the system. Simulation results show that the improved algorithm can
meet the convergence and anti-interference requirements of large-scale MIMO systems.
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Figure 1. Simplified model block diagram of a massive MIMO system (single output multiple receive, OFDM modulation
and demodulation)
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Figure 2. Structure model of uniform linear array (ULA) antenna
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Figure 3. LMS algorithm
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Table 1. LMS algorithm
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Figure 4. Beam pattern
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Figure 5. Comparison of algorithm convergence curves
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