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Abstract: In order to solve the problem of underdetermined blind source separation for attenuated and time-
delayed mixtures of multiple sources, the approach based on source number estimation is proposed. Firstly, the
sparse domain is constructed by calculating the energy of observations in time-frequency domain. Secondly, the
potential function is used to estimate the number of sources in the energy domain. Thirdly, the frequency
points corresponding to the peak of energy sum are filtered out to predict the time-frequency mask and then
the spectrum of the estimated sources are obtained. Finally, the padding line is utilized to solve the boundary
effect problem of time-domain separated signals. Experimental results demonstrate that the proposed method
can effectively recover the simulated sources with time-delayed mixtures in underdetermined case, and is
superior to sparse clustering algorithm and subspace method under different signal to noise ratios. In addition,
the proposed method can estimate the modal order and identify the natural frequency of monomodal response

successfully in the process of hammering test of the actual cantilever beam.
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