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Abstract: The separation of multichannel underdetermined convolutive speech mixing signals is a difficult problem
in the field of blind signal separation. Due to the acoustic echo and reverberation in the mixing signals, it is difficult to com-
pletely and clearly separate the real source signals. Most traditional blind signal separation algorithms are suitable for low
reverberation, while in high reverberation scenarios, the separation performance of the algorithm rapidly degrades or even
fails. To separate multichannel convolutive mixing signals with acoustic echo and reverberation, a blind signal separation
algorithm is proposed combining impulse response remodeling and expectation maximization, which exhibits good separa-
tion performance in both low and high reverberation environments. Firstly, a pre-filter is designed using impulse response
remodeling technology based on infinite and p-norm to eliminate audible echoes, remodeling the room impulse response

and improving the quality of the mixing signals. Then, a hierarchical clustering method is used to estimate the mixing ma-
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trix for the remodeled mixing signals, the new model parameters real-time update rules are designed based on expectation

maximization algorithm framework, and the source signals are reconstructed combining the impulse response remodeling

and expectation maximization. Experimental results show that the proposed algorithm can effectively separate the speech

mixing signals with acoustic echoes in different reverberation environments, owning superior separation performance and

good robustness to noise.
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