ABSTRACT Acoustic Echo Cancell ati on Equi pped with How i ng Suppressor and
~Doubl e-Tal k Detector An acoustic echo canceller (AEC) is devised and
tested in a real environment. The devised AEC puts together a nunber of
avai | ai bl e digital signal processing nethods to make a reah Mtah{ﬁla?[ 04

I npl ementati on of the AEC possible. The echo |ength coverage o e

devi sed AEC can be as |arge as sev%ral hundred m | liseconds. The devi sed
AEC is based on a frequency domain pnpl enentation of the m

square (I M5) determ nation nmethod. The fast Fourier transf’ 'mmmmmmmmmd
for the inplenentati on have been carefully selected and opti m,zgd,.so that
areal- tinme inplenentation of the AEC is possible. In addition, two novel

techni ques are invented and ad®B$TRACT he AEC to overcone '
serious problens comonly encountered in AEC systens. Theﬂmmfﬂmmmmm que
is a special how ing suppressor which can successfully prevenigghhe
oscillation of thepAlBUstiBEch ' ' itions. The second
proposed teéchni 'iﬁ aﬁu?gr%?@ﬁgdﬁ&&g&m égf?‘fe?gfé've, doubl e-tal k
detector. The doub| g, ecto Quiig- GEEIN st ep-size of the
AEC adaptation mechanism To denonstrate a preferred enbodi nent of the

I nventio the AEC is programmed in C-|language for running on personal
conput er &1 ACORSTAG| Gaavedder @GEQ g denisedrang vestedoverage of
200 nilliise@omdal eheidenpbaped PhE Qe0IEaAl ARKCPuUR EH4NLREPY 40% of the
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: make a real-time implementation of the AEC possible.
The echo length coverage of the devised AEC can be as
large as several hundred milliseconds. The devised AEC
is based on a frequency domain implementation of the
least-mean square (IMS) determination method. The fast
Fourier transforms required for the implementation have
been carefully selected and optimized so that a real-
" time implementation of the AEC is possible. In
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addition, two novel techniques are invented and added to
the AEC to overcome two annoying serious problems
commonly encountered in AEC systems. The first
technique is a special howling suppressor which can
successfully prevent the oscillation of the AEC under
all possible practical conditions. The second proposed
technique is a very simple, but yet very effective,
double-talk detector. The double-talk detector is used
to control the step-size of the AEC adaptation
mechanism. To demonstrate a preferred embodiment of the
invention, the AEC is programmed in C-language for
running on personal computers. At a sampling frequency
of 8 kHz, and for an echo coverage of 200 milliseconds
the developed AEC program takes-up only about 40% of the
" CPU time of a Pentium 166 MHz processor. The proposed

AEC can also be executed on other platforms.

Figure 4 is to be published.
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