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New Speech Enhancement Method using Psychoacoustic Criteria

Tt

Kim Dae Kyung', Park Jang Sik"" and Son Kyung Sik

ABSTRACT

The spectral subtraction algorithm using a criterion based on the human perception has been recently
developed. The speech processed with Virag’s algorithm sounds more pleasant to a human listener than those
obtained by the classical methods. However, Virag's algorithm requires a robust voice activity detector
(VAD). In the ESS (extended spectral subtraction) algorithm without VAD, the residual noise becomes
more noticeable as the SNR decrease.

In this paper we propose a new speech enhancement method, the combination of Wiener filter and spectral
subtraction based on noise masking characteristics in the human auditory system. There is no need of
VAD because the noise can be successively updated even during speech activity using Wiener filter. The
adjustment of the subtraction parameter based on the masking threshold makes the residual noise inaudible.
The proposed method has been compared with conventional spectral subtraction algorithms. Objective and
subjective evaluation of the proposed system is performed with several noise types having different
time-frequency distributions. The application of objective measures, the study of the speech spectrograms,
as well as subjective listening tests, confirm that the enhanced speech with proposed algorithm is more
pleasant to a human listener.
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