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[57] ABSTRACT

An echo cancelling device for reducing acoustic feed-
back between a loudspeaker and microphone in a full
duplex communication system such as a telephone con-
ferencing system. The device includes a whitening filter
which flattens the microphone signal’s spectrum and
reduces its auto-correlation. A first signal splitter sepa-
rates the whitened microphone signal into a plurality of
bandlimited microphone signals. The loudspeaker sig-
nal is similarly whitened and separated into a plurality
of bandlimited loudspeaker signals. A plurality of adapt-
ive echo estimators estimate the echo in each frequency
band defined by the above signal splitters. More specifi-
cally, each estimator generates an echo estimation sig-
nal representing an approximation of the acoustic feed-
back of a corresponding bandlimited loudspeaker signal
into the microphone. To cancel echo, a subtractor re-
moves each echo estimation signal from the bandlimited
microphone signal of the same frequency band as the
estimation signal. The device further processes the echo
corrected signal in each band with a center clipper, to
remove any residual echo, and with a noise filler to
simulate the background signals removed by the clip-
pers.

40 Claims, 9 Drawing Sheets
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