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A Detection Method of Impact Signals Based on
Second-Order Stochastic Resonance
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Abstract: A second order detection method of underdamped stochastic resonance impact signals
based on the characteristic coefficient (CCSR) is proposed to address the problem of undetection
of the impact signal with single kurtosis index. Because the similarity can quantitatively
characterize the similarity between two signals, kurtosis and similarity are combined to construct
a new index of characteristic coefficient. Then, the characterize coefficient is used as an object
function and the grid search algorithm is used to adaptively find the optimal system parameters
such that the objective function achieves the maximum. Finally, the bearing inner-race failures
are diagnosed by the data of CWRU. Simulation and practical bearing test results show that the
CCSR method effectively detects the target signal and achieves bearing diagnosis. A comparison
with the kurtosis under the same conditions show that the test results of using characterizing
coefficient increases about 20%.
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