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Adaptive digital filters with long impulse response such as acoustic ¢cho canceller and active noise controller suffer
from slow convergence and computational burden. Subband techniques and multirate signal processing have been recendy
developed to improve the problem of computational complexity and slow convergence in conventional adaptive filter. Any
FIR transfer function can be realized as a serial connection of interpolators followed by subfiliers with a sparse impulse
response. In this case, each intetpolator which is related to the column vector of Hadamard matrix has band-pass
magnitude response characteristics shifted uniformly. Subband technique using Hadamard transform and decimation of
subband signal to reduce sampling rate are adapted to system modeling and acoustic noise cancellation In this paper,
delayless subband structure with nonuniform bandwidth has been proposed to improve the performance of the convergence
speed without aliasing due (o decimation, where input signal is split into subband one using tree-structured filter bank,
and the subband signal is decimated by a decimator to reduce the sampling rate in each channel, then subfilter with
sparse impulse tesponse is transformed to full band adaptive filter coefficient using Hadamard uansform. It is shown by
computer simulations that the proposed method can be adapted to general adaptive filtering.
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