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Weak Signal Detection Based on Coupled Chaotic Oscillator

Shi Zhaoyu''*, Yang Shaopu''’, Zhao Zhihong’

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

Abstract: The traditional weak signal detection method is not ideal when the signal-to-noise ratio is
low. Using the chaotic oscillator to detect the weak signal has the characteristics of high sensitivity and
strong anti-noise, and the SNR threshold is lower than that of the traditional method. Based on this,
the Duffing oscillator and the Van der Pol-Duffing oscillator are coupled to establish a nonlinear weak
signal detection system. The critical point threshold is determined by bifurcation and dichotomy to im-
prove the speed and accuracy of the threshold. The single weak sinusoidal signal and mixed weak sinu-
soidal signal were detected. The system obtained good results.
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