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Binary Modulated Signals Detection Methods Based on Duffing
Oscillator and its Anti-noise Mechanism Analysis
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Abstract: According to the characteristics of the binary modulated signals and the Duffing oscillator weak signal
detection technique, the detection of binary modulated signals using Duffing oscillator is studied. The detection
methods and processes for 2ASK, 2FSK and BPSK signals are proposed. By comparison with the matched filter,
a gain of signal-to-noise ratio(SNR) in input-end of Duffing oscillator is defined and analysed to illustrate why
the chaotic Duffing oscillator can pull the clean signal out of the strong background noise from the perspective of
energy. Conclusions are drawn that no matter how the modulation method is, the detection performance is only
related with the phase transition identification method, and the Duffing oscillator uses the power of the periodic
driving force to resist the strong background noise.
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Fig.1 Block diagram of the detection process
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Table 1 SNR gains under the conditions of different
power of signal and the same SNR

a SNR/dB SNR 1/ dB Gs\p/dB
0.000 01 -30 68.293 3 98.293 3
0.000 10 -30 48.293 4 78.293 4
0.001 00 -30 28.303 8 58.303 8
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Table 2 SNR gains under the conditions of different
power of signal and different SNR

a SNR/dB SNR .1/ dB Gsnp/dB
0.000 01 -30 68.293 3 98.293 3
0.000 01 -40 58.293 3 98.293 3
0.000 01 -50 48.293 3 98.293 3
0.000 10 -30 48.294 3 78.293 4
0.000 10 -40 38.294 3 78.293 4
0.000 10 -50 28.294 3 78.293 4
0.001 00 -30 28.303 8 58.303 8
0.001 00 -40 18. 303 8 58.303 8
0.001 00 -50 8.303 8 58.303 8
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