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ABSTRACT: The least-mean fourth (LMF) algorithm is well known for its fast convergence and low steady-state
error especially in non-Gaussian noise environments. Recently, there has been increasing interest in the least mean
square (LMS) algorithms with variable step size. It is because the variable step-size LMS algorithms have shown
to outperform the conventional fixed step-size LMS in the various situations. In this paper, a variable step-size
LMF algorithm is proposed, which adopts an algebraic optimal step size as a variable step size. It is expected that
the proposed algorithm also outperforms the conventional fixed step-size LMF. The superiority of the proposed
algorithm is confirmed by the simulations in the time invariant and time variant channels.

Keywords: Acoustic communication, Channel estimation, LMF, Algebraic optimal step-size
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Fig. 1. A structure of adaptive filtering system.
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Table 1. Computational complexity comparison by flops.

LMF AOS-LMF

flops requirement per each
iteration

39,983,841 123,727,085
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1) Counting the Floating Point Operations (FLOPS) by Hang Qian
http://www.mathworks.com/matlabcentral/fileexchange/50608-coun
ting-the-floating-point-operations--flops-
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Table 2. Comparison of total number of flops necessary
for convergence and MSE.

Total number of flops necessary
for convergence

LMF
(p=0.01)
LMF
(»=0.1)

AOS-LMF

39,983,841x300 =11,995,152,300

39,983,841x50 = 1,999,192,050

123,727,085%50 = 6,186,354,250
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