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Adaptive

east-squares (LS) op-
timal filtering has been
used extensively in
' many different appli-
' cations, such as con-
trol, communications, and geophysical
signal processing. Recursive or adaptive
filtering refers to a particular design pro-
cedure, where we Jearn more about the
unknown filter’s model cach time new
experimental evidence becomes avail-
able. Adaptive filters are used in applica-
tions where the system and/or the
environment are fme-varving.

The development of efficient algo-
rithms for adaptive {iltering has been
the focus of intensive research over
the last three decades. The efficiency
of an algorithm is measured against a
number of performance indices, such
as convergence rate, tracking rate,
compurational complexity, roundoff
error robustness, and numerical sta-
bility. In a parallel processor environ-
ment, the issues of computational
parallelism and pipelinabilty become
major design factors. All these issues
must be considered by the algorithm
designer in order to achicve the best
tradeoff for the application at hand.

Acoustic echo control is a highly de-
manding application area. Designing
adaptive filters for such applications is a
really challenging rask. The problem of
acoustic echo control arises wherever a
loudspeaker and a microphone are
placed within an enclosure in a way that
the microphene picks up the signal
trom the loudspeaker as well as the re-
flections from the borders of the enclo-
sure and the various objects inside.
Teleconferencing systems and
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hands-free cellular phones are typical
examples where echo control is of para-
mount importance. What makes such
applications very demanding is the
highly nonstationary nature of the in-
volved signals and systems, as well as the
very long fileers required. Filters of a few
thousand taps are typical in many cases.
The first article “Efficient LS Adap-
tive Algorithms for FIR Transversal
Filtering: A Unified
View,” by George-Othon
Glenus, Kostas Berberi-
dis, and Sergios Theo-
doridis, presents an
overview, in a unified
perspective, for a class of
algorithms known as FIR.
transversal filtering algo-
rithms. This is the family of algorithms
used in echo-control applications.
They start with the Wiener optintal LS
filter, and each algorithmic scheme is
viewed as a specific recursive algorithm
for rthe solution of the associated
Wiener-Hott equations. The article be-
gins with the more conventional algo-
rithms, such as LMS and RLS, and
then moves to recently proposed
schemes, such as block-exact algo-
rithme, which are particularly suited
for acoustic-echo-control applications.
The second article, “Acoustic Echo
Control—An Application of Very-
High-Order Adaptive Filters,” by
Christina Breining, Pia Dreiseitel,
Eberhard Hinsler, Andreas Mader,
Bernhard Nitsch, Henning Puder,
Thomas Schertler, Gerhard Schmid,
and Jan Tilp, presents an overview of
the acoustic-echo-control problem,
with an emphasis on hands-free tele-
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phone systems. Stercophonic audio
conference systems are also consid-
ered and discussed. A number of adap-
tive algorithms are described and their
performance is investigated in the
context of acoustic-echo-control ap-
plication. Finally, important from a
practical point of view, implementa-
rion issucs and parameter control
mechanisms are highlighted.

» In a parallel processor

environment, the issues of
computational parallelism and
pipelinabilty become major

design factors.
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