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Abstract

The rapid development of speech processing techniques has made themselves
successfully applied in more and more applications, such as automatic dialing, voice-based
information retrieval, and identity authentication. However, some unexpected variations in
speech signals deteriorate the performance of a speech processing system, and thus relatively
limit its application range. Among these variations, the environmental mismatch caused by
the embedded noise in the speech signal is the major concern of this paper. In this paper, we
provide a more rigorous mathematical analysis for the effects of the additive noise on two
energy-related speech features, i.e. the logarithmic energy (logE) and the zeroth cepstral
coefficient (€0). Then based on these effects, we propose a new feature compensation scheme,
named silence feature normalization (SFN), in order to improve the noise robustness of the
above two features for speech recognition. It is shown that, regardless of its simplicity in
implementation, SFN brings about very significant improvement in noisy speech recognition,
and it behaves better than many well-known feature normalization approaches. Furthermore,



SFN can be easily integrated with other noise robustness techniques to achieve an even better
recognition accuracy.
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