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summary

The performance of speech recognition degrades remarkably due to the non-stationary noise or Lombard
effect under heavy noisy environments. This is an existing important problem for the practical use of
speech recognition system. In this work, firstly, we propose a feature parameter Quw to detect voiced
sound periods using the prediction error by LPC (linear predictive coding) model in low-frequency band
with the point aimed at the harmonic structure inherent in voiced sound. Secondly, we propose a method
to recognize noisy Lombard speech, based on the detection of voiced sound periods and weighted distances
for input speech. Then, the approach is applied to the fabric inspection system using speaker-dependent
Lombard speech recognition. As the experimental results, this system achieves a high recognition per-
formance and proves to be available for an improvement of operation efficiency in the inspection factory.
Finally, we propose a method to modify the output probability at the state sensitive to noise by using
weighted variance expansion based on the power of state or probability distribution, in order to make
speech HMM robust to abrupt variations of noise. The effectiveness of this method is confirmed through
the evaluation experiments of speaker-independent word recognition using noises of two factories.
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