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Abstract This paper describes methods to compose an HMM robust under multiple noise conditions. The methods are
based on combination of several HMMs trained under different noise conditions. We propose two combination methods. The
first one combines multiple HMMs into a multi-path HMM. The second one combines corresponding states of each HMM into
one state by mixing the output probability distributions onto one mixture distribution. The recognition experiment revealed that
HMMs composed by the proposed methods shows similar or better results than conventional multi-condition model. One
drawback of the model composed by the proposed methods is that it has large number of distributions. To reduce the number of
distributions, we examined several methods to unify distributions.
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