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A chaotic signal denoising method developed on the
basis of noise-assisted nonuniformly sampled bivariate
empirical mode decomposition”
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Abstract

According to the advantages of nonuniformly sampled bivariate empirical mode decomposition and the characteris-
tics of noise after it, an adaptive chaotic signal denoising method is proposed based on the noise-assisted nonuniformly
sampled bivariate empirical mode decomposition. Firstly, a complex signal is constructed for the noise-assisted nonuni-
formly sampled bivariate empirical mode decomposition, by using noisy chaotic signal and gaussian white noise as the
real part and imaginary part respectively; secondly, the noise energy of each intrinsic mode function in the real part is
estimated according to the energy of each intrinsic mode function in the imaginary part; and finally, from the above
results, each intrinsic mode function in the real part is denoised by using the singular value decomposition. Noise en-
ergy estimate numerical experiment validates the feasibility of this method, and the denoising tests for Lorenz signal
and monthly sunspot data indicate that our method shows advantages in both noise reduction and chaotic attractor

topological configuration reversion.

Keywords: nonuniformly sampled bivariate empirical mode decomposition, noise assisted, noise energy

estimate
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