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A New Variable Step-size LMS Adaptive Filtering Algorithm
and its Performance in Time Delay Estimation
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Abstract ; For the contradition of existing variable step—size adaptive algorithms between convergence speed
and steady—state error,a new variable step—size least mean square (LMS) adaptive filtering algorithm is
proposed. Based on a function of the class S,this new algorithm introduces a reference of adjustment factor
P to perform real-time adjustments of the shape of step function,and adjusts the step according to error’s
autocorrelation mean value so that the convergence is faster innitially and the step changes more smoothly at
steady state. The introduction of maximum likelihood weighted algorithm further suppresses the spurious
peaks of adaptive filter weights. The new algorithm with maximum likelihood weighted is applied in adaptive
time delay estimation experiment,and the result shows under the condition of the existing fixed parameters,
the newly—proposed algorithm has faster convergence and smaller steady-state error. Meanwhile , accurate
delay estimation when SNR is above -3 dB can be achieved effectively.
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Fig. 6 Weight distribution of the proposed algorithm
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