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Abstract 
 

In this talk, I will present our recent studies on machine learning and speech recognition, mainly focus on Bayesian 
and sparse learning of acoustic and language models. In general, speech recognition involves extensive knowledge of 
statistical models. Both acoustic and language models are important parts of modern speech recognition systems 
where the learned models from real-world data are full of complexity, ambiguity and uncertainty. The uncertainty and 
sparsity coding algorithms are crucial to tackle the model regularization for speech recognition. In acoustic modeling, 
I will introduce a sparse representation of acoustic features based on a set of state-dependent basis vectors. The 
Bayesian sensing hidden Markov models can be reliably estimated even from heterogeneous training data. The hybrid 
dictionary learning and sparse representation is performed. In language modeling, I will address the topic models and 
present a Dirichlet class language model, which projects the sequence of history words onto a latent class space and 
maximizes the marginal likelihood over the uncertainties of classes, which are expressed by Dirichlet priors. A 
Bayesian class-based language model is established. 
 

In this presentation, I will report different evaluations on large vocabulary continuous speech recognition and briefly 
address a new work of embracing uncertainty and sparsity for blind source separation.   
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