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Fig. 1  Stochastic resonance based on Duffing oscillator (a) time waveform of input signal (b) frequency of input signal

(¢) time waveform of output signal (d) frequency of output signal
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The phase diagram of the system with different noise strength
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STUDY OF STOCHASTIC RESONANCE BASED ON
DUFFING OSCILLATOR”

Zhao Zhihong'" Yang Shaopu® Liu Yongqiang®
(1. School of Computing and Informatics, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)
(2. Key Laboratory of Traffic Safety and Control of Hebei Province, Shijiazhuang 050043, China )

Abstract  Stochastic resonance is a kind of nonlinear phenomenon, which can enhance the weak input signal
through the nonlinear system. This paper investigated the phenomenon of stochastic resonance for duffing oscilla-
tor. Following experiments were studied ; the relation between the output SNR with the noise strength, the rela-
tion between the output SNR of the Duffing system with the different frequency of the sine signal, and the relation
between the output SNR with the damping ratio. The experimental results show that the damping ratio parameter
has an important role in the stochastic resonance and there exist a complex nonlinear relationship between the

damping ratio parameter with the output SNR.

Key words stochastic resonance (SR), Duffing oscillator, signal to noise ratio, bi-stable system, weak

signal
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