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Weak Signal Detection Based on the System of a Van Der
Pol Oscillator Coupled to a Duffing Oscillator

Wang Xiaodong'>, Zhao Zhihong’

(1. School of Mechanical Engineering. Shijiazhuang Tiedao University. Shijiazhuang 050043, China;
2. Key Laboratory of Traffic Safety and Control in Hebei, Shijiazhuang 050043, China)

Abstract: The effect of the traditional weak signal detection in low SNR is not perfect, accordingly
we put forward a kind of the nonlinear system based on Duffing oscillator and Van der pol oscillator and
establish the nonlinear coupling model, and expounded the influence of coupling coefficient for the cou-
pling nonlinear system in detail. With the simulation method of Simulink, we analyzed the Duffing oscil-
lator and Van der pol oscillator coupling nonlinear system dynamics behaviors, and expounded the work-
ing principle of weak signal detection for the changes based on the phase plane. Finally we carried out
specific analysis of coupling system under the background of colored noise of weak signal detection, a-
chieving good results.

Key words: chaos;nonlinear coupling system;weak signal detection;signal to noise ratio(SNR)



