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Abstract A new class of hidden Markov model (HMM) called asynchronous-transition HMM (AT-HMM)
is proposed to model the asynchronous temporal structure of acoustic feature sequences (e.g., cepstrum
coefficients). Temporally changing patterns of acoustic features are not necessarily synchronized with each
other, while conventional HMMs treat feature vectors, i.e., synchronized feature sequences. More efficient
representation is expected in synchronized and asynchromized state transition modeling depending on
synchrony among the features. Various types of AT-HMM are discussed according to optional constraints
on state transition of the models. In this report, we focus on a particular AT-HMM type that synchronizes
the features at phoneme boundaries. Speaker-dependent speech recognition experiments demonstrated
error reduction rates of approximately 20% and more than 40%'in isolated word recognition and in phoneme
recognition, respectively, compared with conventional HMMs.
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