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Abstract 

Speech separation is a challenging signal processing which plays a 

significant role in improving the accuracy of various real-world applications, 

such as speech recognition system and telecommunication. Its main goal is to 

isolate or estimate the target voice of each speaker from a mixed speech talked 

by various speakers at the same time. Due to the fact that speech signals 

collected in the natural environment are frequently corrupted by noise data, 

speech separation has become an attractive research topic over the past several 

decades.  

In addition, Gaussian process (GP) is a flexible kernel-based learning 

method which has found widespread application in signal processing.  In this 

thesis, a supervised method is proposed for handling speech separation problem. 

In this work, we focus on modeling a nonlinear mapping between mixed and 

clean speeches based on GP regression, in which reconstructed audio signal is 

estimated by the predictive mean of GP model. The nonlinear conjugate gradient 

method was utilized to perform the hyper-parameter optimization. An 

experiment on a subset of TIMIT speech dataset is carried out to confirm the 

validity of the proposed approach. 
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