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The Structure and the Convergence Characteristics Analysis
on the Generalized Subband Decomposition FIR Adaptive
Filter in Wavelet Transform Domain
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Abstract

In general, transform domain adaptive filters show faster convergence speed than the time domain
adaptive filters, but the amount of calculation increases dramatically as the filter order increases. This
problem can be solved by making use of the subband structure in transform domain adaptive filters. In
this paper, to increase the convergence speed on the generalized subband decomposition FIR adaptive
filters, a structure of the adaptive filter with subfilter of dyadic sparsity factor in wavelet transform
domain is designed. And, in this adaptive filter, the equivalent input in transform domain is derived and,
by using the input, the convergence properties for the LMS algorithm is analyzed and evaluated. By
using this subband adaptive filter, the inverse system modeling and the periodic noise canceller were
designed, and, by computer simulation, the convergence speeds of the systems on LMS algorithm were
compared with that of the subband adaptive filter using DFT(discrete Fourier transform).

Keywords : wavelet transform, generalized subband decomposition of FIR filter, eigenvalue ratio, convergence
speed, LMS, adaptive filter, autocorrelation matrix
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