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This thesis proposes a decorrelation technique to improve the performance of
Acoustic Feedback Cancellation (AFC) in hearing aids, particularly for the continuous
adaptation approach, and by focusiny on the case of hearing loss problem in one ear of
the patient. It is proposed that the input and the output signals of hearing aids are
decorrelated via the use of Higher-order Time-varying Allpass Filters (HO-TV-APF) in order
to adequately decorrelate the signals with as little degradation of the quality of the output
signal of the hearing aids as possible. In addition, the proposed technique preserves the
stereo perception of the signals perceived on both ears by the patient.

Furthermore, due to the existence of the speech input energy within the error
signal, the adaptation of the adaptive filter in the AFC system is therefore severely
disturbed, and results in misconvergence of the adaptive filter. A Forward Linear Predictor
(FLP) is suggested in this thesis to be employed within the AFC system so that the
predicted speech input signal can be removed from the error signal, and thus, more
accurate estimation of the acoustic feedback signal can be obtained. Computer
simulations based on real speech signals demonstrate the effectiviness of the proposed
techniques, supported by subjective listening tests, based on thz Mean Opinion Score

(MOS) testing.



