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Methods for extracting characteristics frequency of cycle stationary signal
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Abstract: The low order cyclic statistics is widely applied with good results, but it has poor effect of
noise suppression. The high-order cyclic statistics can suppress Gaussian noise, handle the cyclostationary,
nonlinear and non-Gaussian process, but it has very large amount of calculation. Cyelic autocorrelation
slice function can extract modulation frequency from the spectrum, but the effect is not obvious under
large noise interference. In order to extract the characteristic frequency of cyclostationary signal in a lower
Signal-to-Noise Ratio(SNR) and a more rapid calculation speed, carrier frequency slice spectrum of cyclic
bispectrum method is adopted to extract the required frequencies. After simulation in Matlab and
experimental research, it is found that the carrier frequency slice spectrum of cyclic bispectrum can still
be expressed intuitively when the SNR is —15 dB.
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%1 MRIRE RINBEARERESHERENTE 145

0.7 T T T T T T T T T 0.12
0.6k X:1006 i
' Y:0.560 6 0.10F W X:351.6
g = ¥:0.101
2 £
I | 2 008
|172] K -
= g
S o4k =
& £ 006f
5 03k 2
2 k]
3 g 004F
= =1
% 0.2 £
E 0.02F
0.1
L L L L L L L L L 0 500 1000 1500 2000 2500 3000
0 200 400 600 800 100012001400 16001800 2000 fHz
fHz
(c) spectra after wavelet denoising (d) slice spectra of cyclic autocorrelation function(a=350 Hz)
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Fig.1 Simulation analysis of amplitude modulation signals(two modulation frequencies)
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Fig.2 Simulation analysis of amplitude modulation signals(one modulation frequency)
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