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Abstract Several promising methods of robust speech recognition in stationary noise environments, e.g., spectral
subtraction and PMC, have been proposed. Meanwhile, it is difficult to collect a large amount of non-stationary
noise for model training because there are many types of non-stationary noise. As stated above, speech recogni-
tion under unknown and non-stationary noise environments is one of the most difficult issues. This paper intro-
duces a new method of robust speech recognition under unknown and non-stationary noise environments based on
discrete-mixture HMMs (DMHMMs). Recently, we applied the DMHMMSs based on MAP estimation to speech
recognition in noisy conditions, and found that they were effective for the conditions. In this paper, we propose a
compensation method for discrete distributions of DMHMMs based on missing feature theory (MFT). It is more
likely that acoustic outlier values appear in unknown and non-stationary noise environments. In order to avoid
the influence of the values, discrete distributions are compensated by setting thresholds for discrete probability.
The proposed method was compared with both conventional continuous-mixture HMMSs and acoustic backing-off
method. It showed the best performance, and obtained an average relative improvement of 26.0% over the baseline.
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1. FAME
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