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Abstract: Phase transition identification is the key technology of weak signals detection using Duffing oscil-
lator. Considering the complexity and huge computation of existing algorithms, the instantaneous frequencies
of the chaotic and large scale period states of Duffing oscillator system output were analyzed using empirical
mode decomposition. A novel method for phase transition identification based on instantaneous frequency of
the first intrinsic mode function of Duffing oscillator system output was proposed. Based this phase transition
identification algorithm, a new method of weak signals detection using Duffing oscillator was proposed. Si-
mulation results indicate this method’s validity.
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Figure 1. Phase space of Duffing oscillator in differential motions
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Figure 2. IMF of Duffing oscillator in differential motions
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