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Abstract

Aiming at the blind angle in detecting weak signals of the same frequency by Duffing oscillator, a novel method
of dephasing for the driving signals is proposed to eliminate the blind angle. According to the characteristic of weak
signals, expression of blind angle is analyzed, and then the range of blind angle is found out, which corresponds to
the amplitude of a new driven signal synthesized from the original driven signals and the unknown one. By making
the original driven signal phase shift a degree of m, detection for the same frequency signal can be realized when the
synthesized signal is located in the blind angle region, whose feasibility is proven by an experiment that it remains in
chaotic status in the case of blind angle but becomes a great period status after the original driven signal’s phase is
dephased by w. To overcome the drawbacks of qualitative analysis and distinguish effectively different status in signal
detection course, a detection statistics based on likelihood-Halmiton system is constructed. On the basis of it, a diagram
of detection for any frequency signal is drawn. The key point is to make it as an unknown signal’s frequency range where
there are two adjacent frequency values whose corresponding detection statistics both located in the range of intermittent
chaotic status, while one of them is just corresponding to the maximum value of the detection statistics. By simulations
of different circumstances, detection statistics for numerical ranges of chaos, intermittent chaos, and great period is
summarized. Furthermore, detection for any frequency signal may be realized by use of the numerical range. It is shown
that the proposed method could not only provide quantitative judgment for the system status, but improve the signal
detection performance. Also, it could be combined well with the traditional oscillator array method or adaptive step
intermittent chaotic oscillator method, which further can improve some existing signal detection methods with Duffing

oscillator.

Keywords: Duffing oscillator, weak signal, blind angle, detection statistic
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