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Abstract

The noise robustness property for an automatic speech recognition system is one of the most
important factors to determine its recognition accuracy under a noise-corrupted environment.
Among the various approaches, normalizing the statistical quantities of speech features is a



very promising direction to create more noise-robust features. The related feature
normalization approaches include cepsral mean subtraction (CMS), cepstral mean and
variance normalization (CMVN), histogram equalization (HEQ), etc. In addition, the
statistical quantities used in these techniques can be obtained in an utterance-wise manner or
a codebook-wise manner. It has been shown that in most cases, the latter behaves better than
the former.

In this paper, we mainly focus on two issues. First, we develop a new procedure for
developing the pseudo-stereo codebook, which is used in the codebook-based feature
normalization approaches. The resulting new codebook is shown to provide a better estimate
for the features statistics in order to enhance the performance of the codebook-based
approaches. Second, we propose a series of new feature normalization approaches, including
associative CMS (A-CMS), associative CMVN (A-CMVN) and associative HEQ (A-HEQ).
In these approaches, two sources of statistic information for the features, the one from the
utterance and the other from the codebook, are properly integrated. Experimental results
show that these new feature normalization approaches perform significantly better than the
conventional utterance-based and codebook-based ones. As the result, the proposed methods
in this paper effectively improve the noise robustness of speech features.
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