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Abstract

Abstract: The color noise is combined with a multi-stable stochastic resonance system. The
characteristics of stochastic resonance in multi-stable system are analyzed deeply under color noise
which is more close to reality, and the signal-to-noise ratio gain is regarded as the measurement index.
The self-adaptive method is used to study multi-stable stochastic resonance system parameters a, b, ¢
and intensity amplification facto D on the resonant output. Based on the above analysis, different signals
are detected. Multi-stable system is applied in rolling bearing fault diagnosis. Experimental results
demonstrate that the parameters induced multi-stable system has significant detection effect on weak
signals, and the SNR of single frequency signal can increase 12 dB in the case of SNR of -20 dB.
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Abstract: The color noise is combined with a multi-stable stochastic resonance system. The
characteristics of stochastic resonance in multi-stable system are analyzed deeply under color noise which
is more close to reality, and the signal-to-noise ratio gain is regarded as the measurement index. The
self-adaptive method is used to study multi-stable stochastic resonance system parameters a, b, ¢ and
intensity amplification facto D on the resonant output. Based on the above analysis, different signals are
detected. Multi-stable system is applied in rolling bearing fault diagnosis. Experimental results
demonstrate that the parameters induced multi-stable system has significant detection effect on weak
signals, and the SNR of single frequency signal can increase 12 dB in the case of SNR of —20 dB.
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Fig. 10 Input. output signal and frequency spectrum of
multi-stable system
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