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Stochastic Resonance Characteristics of a Bistable System

with Adjustable Focus and its Application”

HUANG Yuyang ,HUANG Yongmei~ ,LIN Min

(College of Metrology and Measurement Engineering ,China Jiliang University , Hangzhou Zhejiang 310018, China)

Abstract; To overcome the saturation characteristics of the classic bistable system and enhance the stochastic reso-
nance effect,a bistable potential function with adjustable focus is constructed with two outer curves of classical bi-
stable potential function replaced by parabola. The approximate analytic relations between the focal length of the po-
tential function and Kramers escape rate, the output singal-to-noise ratio ( SNR) are established respectively.
Focusing bistable potential function can change the energy accumulation by adjusting the focal length, especially
change the SNR of the output signal related to the stochastic resonance effect. Theoretical analysis and numerical
simulation manifest that adjusting the focal length of the potential function can effectively control the energy interac-
tion between weak signals and noise,and the output signal can obtain more energy to improve the output SNR of the
system. The system is applied to vortex signal detection with the focal length of the potential function and other pa-
rameters optimized adaptively by using genetic algorithm. The method can obtain strong stochastic resonance and the
frequency of the vortex signal can be obtained accurately.

Key words: signal processing; stochastic resonance; bistable system with adjustable focus; vortex flowmeter;
parameter optimization
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