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Abstract

Adaptive filters are widely applied to echo cancellers, noise cancelers and so on. In learning algorithms,
fast convergence, numerical stability and low computational load are very important. For this purpose,
joint adaptive filters combining an input signal orthogonalization step and an FIR adaptive filter, adjusted
by the NLMS algorithm are a hopeful approach.

One useful joint adaptive filters is to combine a lattice predictor and an FIR adaptive filter supervised
by the gradient method, for instance NLMS algorithm. However, convergence property of the conventional
approach is very sensitive to the reflection coefficient adaptation in the lattice predfctor. In this study,
the convergence property is theoretically analyzed. The filter coefficients w(n + 1) at the n-th sample are
updated using the reflection coefficients x(n) updated at the n-th sample. However, w(n + 1) is used at
the (n + 1)-th sample to evaluate the output error. At the (n + 1)-th sample, k(n) is already updated to
k(n+1). The combination of w(n) and xK{n+ 1) is not guaranteed to minimize the output error, because
k(n) is updated so as to orthogonalize the input signal, not to minimize the output error. This causes
some error, whose effects appear after some convergence.

An improved learning method is proposed in order to compensate for this mismatch. The transfer
function after updating the filter coefficients can be expressed by K(n)w(n + 1), where K (n) is a matrix
composed of the reflection coefficients. After updating x(n), the transfer function is changed to K(n +
1)w(n + 1). In order to hold the transfer function unchanged, w(n) is compensated for as w(n + 1) =
K(n+1)71K(n)w(n + 1). w(n + 1) is used in evaluating the output error at the (n + 1)-th sample.

The convergence property of the proposed method is close to that of the RLS algorithm. The compu-
tational load is proportional to a product of the filter length and the prediction order, which can be well
reduced from that of the RLS algorithm. Simulation results using colored noise signals and real voices
demonstrate usefulness of the proposed algorithm.

Finally, in order_ to reduce the computational load, tow kinds of approaches are proposed. First, the
reflection coefficients in the joint adaptive filter are updated at some interval. The reflection coefficients
are copied from the other predictor, in which the reflection coefficients are updated at every sample.
Second, the joint adaptive filter is divided into several blocks in order to reduced size of K (n).
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