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A Study on Noise Robust Continuous Speech Recognition
System Using Block Based Dynamic Range Adjustment
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In recent years, great progress has been made in continuous speech recognition (CSR). Thus, state-of-
the-art CSR systems can yield high recognition accuracy under clean condition. However, in practice,
the noise can substantially diminish recognition rate.

Thus, much research has focused on improving CSR robustness. Work has been done on modifying the
basic speech signal features. Nevertheless, conventional noise-robust CSR methods still suffer from
various limitations in practical applications, e.g., the sources of variability introduced by corrupted
speech signal. This motivates our study of CSR system for a more realistic model under both clean and
noisy conditions. Based on Japanese newspaper article sentences (JNAS) database, our CSR system
is built with the HMM Toolkit (HTK) and the test tool Julius that has been developed by Japanese
researchers. For the characteristics of Japanese pronunciation, this thesis explores noise-robust and
speaker-independent CSR.

In our research, we have evaluated the benefits and challenges of conventional CSR methods under
clean and noisy environments. We have developed a noise-robust CSR system for evaluation of the
proposed method. In the training stage, running spectrum analysis (RSA) and cepstral mean subtrac-
tion (CMS) are used to reduce the distortion embedded into training data set. The CMS is also used for
the time invariant noise reduction of an observed speech waveform in recognition stage. The proposed
method is used in the recognition stage as well. Then, a modified dynamic range adjustment (DRA)
method is applied for CSR. The speech waveform is observed over an unlimited duration, because any
continuous data are supposed into the CSR system. From the observed noisy continuous speech wave-
form, we select all short sentences. Each short sentence is divided into blocks with limits that maintain
the relationship between the neighboring blocks. The proposed method effectively increases the simi-
larity between clean and noisy speech features. As a result, the recognition rate has been improved by
up to 15 percent in various noises with 10 dB SNR.
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