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Abstract Local mean decomposition (LMD) method is a new adaptive signal processing method. Teager energy

operator is an algorithm to solve the signl instantaneous energy, which can effectively extract instantaneous energy

of nonlinear signals. Combined with the advantages of two methods, a method of power spectrum estimation is

proposed based on LMD-Teager transformation. The principle and steps of the method are presented and the

time-frequency spectrum

physical meaning of power spectrum estimation is discussed. On the basis of the comparison with the fast Fourier
resolution are better than that of traditional Fourier method and wavelet transform.

tranform algorithm (FFT) method and wavelet transform, A short data sequence and non-stationary signal are

5l

.

simulated to verify the effect of the proposed method. The results show that the proposed method breaks through

the difficulty that the FFT method just can process the stationary signal, and it is more suitable for non-stationary
signal. The length of the required data is shorter than that in Fourier method, and the analysis accuracy and
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Fig.1 Physical significance plot of marginal spectrum
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Fig.2 Solving process diagram of marginal spectrum of the simulated signal. (a) LMD decomposition; (b) 3D LMD-Teager time—
frequency spectrum; (¢) 2D LMD-Teager time—frequency spectrum and marginal spectrum; (d) enlarged signal marginal spectrum
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Fig.3 Power spectrum of short data series based on FFT
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Table 1 Comparison of power spectrum estimation with short data series based on FFT . Wavelet transform and LMD~-Teager method

Actual FFT method Wavelet transform LMD-Teager method
frequency Estimated Relative error Estimated Relative error Estimated Relative
/Hz frequency /Hz 1% frequency /Hz 1% frequency /Hz error /%
245 240 2.00 242 1.20 247 0.80
255 260 2.00 257 0.80 256 0.40
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Table 2 Comparison of power spectrum estimation with non—stationary signal based on FFT | wavelet transform

and LMD-Teager method

Actual FFT method Wavelet transform LMD-Teager method
frequency Estimated Relative Estimated Relative Estimated Relative
/Hz frequency /Hz error /% frequency /Hz error /% frequency /He error /%
27 30 11.1 28 3.70 28 3.70
37 40 8.11 38 2.70 37 0.00
47 40 14.9 49 4.30 48 2.12
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