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A Novel Weak Single Frequency Signal Detection Method Based on
Under-Sampling Stochastic Resonance
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(1. College of Communications Engineering, PLA University of Science and Technology,
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Abstract ; Stochastic resonance is widely applied to detect weak signal in a strong noise background be-
cause it can enhance the signal—to—noise ratio( SNR). A weak single frequency signal detection method
based on under—sampling stochastic resonance is proposed to solve the problem that traditional stochastic
resonance can be only applied to deal with small parameter signals. Stochastic resonance is successfully ex-
panded into the applications of the large parameter signals on the basis of scale—transformation and retrieve
technology in the under—sampling stochastic resonance. Moreover, the algorithm overcomes the limit that
signal frequency must be more than 50 times of the sampling frequency in the second sample algorithm.
The model of weak signal detection based on under—sampling stochastic resonance is put forward. Finally,
detecting the weak single frequency signal under SNR =-27 dB background by the method proposed in this
paper is simulated. The result proves the validity of the method. The sampling frequency in the method is
much less than that in the traditional methods and this is helpful to apply stochastic resonance in improving
the performance of the Costas loop.
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Fig. 1 Block diagram of stochastic resonance theory
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Fig.5 Time—domain diagram of stochastic resonance processing
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