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Abstract This paper proposes a new method to estimate HMM parameters of an acoustical
transfer function based on HMM decomposition for hands-free speech recognition. This method
is able to estimate the model parameters by maximizing a likelihood(ML) of noisy reverberant
speech data in the model domain. The proposed HMM decomposition method is applied twice to
noisy reverberant speech. Firstly, the HMM decomposition method is applied in the liner spec-
tral domain to estimate the distorted speech HMMs by ML estimation. The obtained distorted
speech HMMs are converted to the cepstral domain. Then the HMM decomposition method is
applied again in the cepstral domain to estimate the acoustical transfer function HMM by ML
estimation. The speaker dependent and independent recognition rates for d.lsta.nt—talkmg 500
words are improved from 77.2% to 91.2% and from 54.4% to 66.2%, respectively.

key words hands-free speech recognition, reverberation, noise, model adaptation, HMM de-
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