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Abstract

In digital hearing aids, narrowband howling caused by acoustic feedback occurs when the receiver signal is
reintroduced into the microphone, resulting in user discomfort and limiting the maximum stable gain of the system.
Conventional feedback path estimation - based approaches may introduce spectral coloration due to the correlation
between the input signal and the feedback component. In addition, notch filter - based methods, although effective for
suppressing narrowband howling, can cause temporal distortion in speech signals because of the nonlinear phase
characteristics of IIR notch filters. To address these issues, this paper proposes a howling suppression method that
combines an ADAM - based frequency adaptation scheme with a quasi-linear phase notch filter structure. The
proposed method enables rapid and stable tracking of the howling frequency while minimizing phase distortion
through an all-pass phase compensation filter. Experimental results demonstrate that the proposed technique effectively
reduces variations in group delay while maintaining suppression performance compared to conventional methods.
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Table |. Experimental conditions

Parameter Value
Sampling frequency 16kHz
Input signal Speech
Algorithms RLS, Proposed
Evaluation Convergence, Group delay
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