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The Application of Stochastic Resonance Theory for Detecting Weak
Signals in Heavy Background Noise

HU Niao-qing WEN Xi-sen CHEN Min
College of Mechatronics Engineering and Automation  National Univ. of Defense Technology Changsha 410073 China

Abstract Noise in dynamical systems is usually considered a nuisance. But in certain nonlinear systems the presence of noise can
in fact enhance the detection of weak signal. This phenomenon called stochastic resonance SR may find useful application in physi-
cal technological and biomedical fields. A novel approach to detecting weak periodic signal using stochastic resonance theory is present-
ed. This method is analyzed and validated by simulated signal. The result shows that this method is simple robust and reliable. The
weak sinusoid signal of lower signal-to-noise ratio can be reliably extracted from loud noise. The detection approach of weak signal based
on SR indicates a promising prospect for mechanical fault diagnosis.
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Fig.1 Waveform and power spectrum of noise and periodic signal plus noise
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1 0 =2x x15 rad/s
Tab.1  Approximation of amplitude of weak signal where the frequency is 2 =2nx 15 rad/s
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