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Abstract: This paper focuses on jamming cancelling and signal enhancement for measurement and control signals based
on adaptive beamforming. Firstly, the conventional LMS algorithm and its improved versions are introduced. The tradeoff
between the speed of convergence of the LMS algorithm and its residual error floor is described, which causes difficulties in
obtaining proper adaptation step size. To solve the computation complexity and low speed of convergence in dynamic
communication environment, a new reduced complexity LMS algorithm based on second-order loop filter (LF-LMS) is
proposed. The new algorithm improves the reliability of the adaptive beamforming array and reduces the error variance of
convergence by using proper step size and variable error estimation. The reduced computation complexity can also simplify the
realization on DSP platforms. Simulation results demonstrate the effectiveness of our proposed algorithm.
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Table 3 The SINR of different algorithms

ik AT —TIEAT AT

R TIeLL (dB) fr T (dB) fr T (dB)
LMS 8.974 8 ~13.509 1 ~20.578 1
RC-pLMS 8.9617 -15.273 8 ~22.264 6
VSS-LMS 8.4823 —6.4543 ~16.882 1
VSS-NLMS 8.926 6 47829 ~16.648 2
LF-LMS 8.969 1 3.1977 ~15.7113

K4 BAYF R A E KA ST

Table 4 The computational complexity analysis of different algorithms

e QIS etk Bk R R 1t
LMS 2N+1 2N+1 0 0 0
RC-pLMS 3N+2 2N+1 0 0 0
VSS-LMS 3N+4 3N+2 3 2 1
VSS-NLMS TN+6 TN+9 3 0 0
LF-LMS 3N+4 3N+ 1 0 0
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