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Abstract 
 
 

In contrast to conventional theory-based signal processing, we formulate a novel deep learning framework as finding a regression function 
between an observed signal and a corresponding set of desired targets. Monte Carlo and big data techniques are often required to generate a 
large collection of input and output pairs in order to learn the often-complicated structure of the mapping functions. In this talk, we present 
recent advances in our lab on speech enhancement and source separation. Other related issues in speech recognition, speech synthesis, voice 
conversion, voice activity detection, speech dereverberation and bandwidth expansion will also be highlighted. Leveraging upon the recently 
emerging big data paradigm, many classical signal processing problems can now be cast in machine learning frameworks with deep neural 
networks (DNNs) capable of joint training of both continuous speech parameters, such as ideal binary mask in enhancement, log power 
spectrum in separation, and categorical information, such as voicing, phonation position and phone identity in synthesis. We believe a 
combination of deep learning and big data offers vast opportunities for R&D professionals to explore many ideas that are not easily 
accomplished in the past and pioneer new grounds that are still wide open in the future. 
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