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Abstract:  When working status of modulation source changes with time, the conventional DEMON ( Dectecion of Envelope Modula-
tion on Noise) method is difficult to extract the modulation characteristics from the modulated signal in short time, including modulation
frequency or modulation depth. For non-stationary modulation characteristics, using Hilbert-Huang Transform (HHT) data adaptive fea-
tures and high-resolution time-frequency analysis capabilities as well as mathematical morphology filter (MMF) on the signal noise reduc-
tion performance, a modified method “MH_DEMON” based on HHT and MMF is given. Firstly, a signal filtering using MMF on the mod-
ulation envelope curve signal is performed to make the signal more smooth. Then, the empirical mode decomposition (EMD) method is
adopted to decompose the signal into several the intrinsic mode function (IMF) , Finally, the Hilbert transform spectrum( HS) of IMF is
computed, and instantaneous modulation frequency is extracted from the IMF’ s. HS. The result of simulation data and propeller noise data
shows that, the MH_DEMON can extract non-stationary broadband amplitude modulation characteristics effectively. And comparing with
the conventional method, the performance of the proposed method is better in processing short-time signal which is modulated by non-sta-

tionary source. The proposed method could provide support in both modulation source classification and motion analysis.
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Fig.2  Comparison of result of median filter and MMF in time domain
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