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Acoustic echo are a challenging problem in hands-free voice communication
systems. It is caused by acoustic coupling between the microphone and loudspeaker.
One possible way to eliminate the acoustic echo, is called Acoustic Echo Cancellation
(AEC), is by using adaptive filter with Finite Impulse Response (FIR) structure. In this
thesis, an AEC system in a Double-Talk (DT) situation is considered. The DT situation is
described when there exists the near-end speaker's signal and the far-end speaker's
signal simultaneously. The DT signal acts as a very large interference to the adaptive filter
and will result in its divergence. Therefore, Double talk detector (DTD) is very important
part in a practical AEC system. The basic requirement for a DTD is that it should detect the
DT situation quickly and accurately. Besides, it should also have the abiiity to distinguish
the DT situation from Acoustic Echo Path Change (AEPC) and quickly track variations in
the echo path. In addition, the decision delay of the DTD should be as short as possible in
order to prevent a false detection of the DT situation

In this thesis, a DTD has been proposed which aims to distinguish between the DT
and the AEPC situations by employing the correlation behaviour of the gradient vectors. In
addition, another DTD is suggested to be used to discriminate the DT situation from the
steady-state (SS). These two detectors control the adaptation gain of the Normalized Least
Mean Square (NLMS) algorithm so that it results in fast convergent rate when there is an

AEPC situation and slow convergent rate during the DT situation.



