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Abstract: Considering the existing problem of underdetermined blind separation (UBSS) in the complex me-
chanical system with unknown number of vibration sources, a new estimation algorithm of source number in
the UBSS method based on parallel factor analysis (PARAFAC) and the core consistency diagnostic (COR-
CONDIA) is proposed to improve the performance of UBSS method. The main idea of this algorithm is that
the centralized sensor data are firstly divided into some non-overlapping data blocks. Then single time-delay co-
variance matrices of each data block are calculated and stacked into a third-order tensor, which is constructed
into the PARAFAC model. CORCONDIA is used to estimate the optimal number of components in PARAFAC
model. Thus the obtained number of components is the number of vibration sources. The simulation results
show that the proposed algorithm can accurately estimates the number of vibration sources from the underde-
termined mixtures of non-stationary signal. It has been successfully applied to the test of multi-source mechan-

ical vibration, and the experiment results further verify the effectiveness of the proposed algorithm.
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Fig. 2 Time domain waveform of source signals Fig. 3 Amplitude spectrum of source signals
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Fig. 4 Time domain waveform of mixed signals Fig.5 Amplitude spectrum of mixed signals
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Fig.8 Time domain waveform and amplitude spectrum of mechanical observed signals
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