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Abstract: A unified definition of signal-to-noise ratio for the stochastic resonance of compound periodic and aperiodic
weak signal is proposed according to the adiabatic approximation theory,based on that the fitness function to optimize the
parameters of the stochastic resonance system is constructed by differential evolution algorithm. Theoretical analysis and
numerical simulation proves the effectiveness of the proposed method of stochastic resonance. When the input signal
contains multiple-frequency weak signals, the specific frequency signal with larger energy can be separated out;If the
input weak compound signal contains multiple-frequency components modulated by signum function, the one with larger
energy can also be extracted effectively; If the input weak compound signal contains multiple-pulse signals with almost
approximate energy,all of them can be extracted effectively.
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Fig. 4 Aperiodic input signal and the output signal from the stochastic resonance system
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