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Abstract: According/to the fact that there exists illusive components when noisy signal
is under Hilbert=Huang transform, an improved singular value decomposition (SVD) was
firstly proposed-for two improvements: one was that the reconstructed phase space was em-
ployed instead of traditional matrix such as Hankle matrix in order to remove redundancy,
the other was that a singular value energy entropy component difference method was pro-
posed, making it easier to determine order of reconstruction singular value. Secondly, a
spectrum ratio method was raised to identify illusive components, making it easier to identify
illusive components. Intrisinc mode function (IMF) was obtained by empirical mode decom-
position (EMD) and trend term was detrended, then the signal was reconstructed for subse-
quent SVD operation; the denoised signal was obtained and illusive component was elimina-
ted, lastly the signal time-frequency distribution was calculated. The SNR raised 5.5%
when the jointly proposed method employed in simulation signal, the illusive component i-
dentity ratio raised to 100% . two-span rotor fault vibration signal analysis results show that

the jointly proposed method is effective in time-frequency distribution calculation and
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identification of noisy signal illusive components.
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Table 1 Spectrum amplitude ratio between
signal and IMFs
N ST B 18 L 1K
5%
1Hz 40 Hz

S 1 1
IMF1 0.002 1
IMF2 0.022 0003
IMF3 0.97 0. 000.33
IMF4 0. 04 0.00027
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Table 2 Linear correlation coefficients between denoised

signal and IMFs

5% S IMFT~ IME2  IMF3 IMF4
S 1 0.73 —0.04 0.49 0. 22
IMF1 1 —0.15 —0.003 —0.003
IMF2 1 0. 04 0. 006
IMF3 1 0.14
IMF4 1
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Fig. 12 Singular value variety of rotor vibration signal
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Table 3 Spectrum amplitude ratio between rotor fault

signal and IMF

i SR (1L 0
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72Hz 144Hz 216Hz 645Hz 1147Hz
S 1 1 1 1 1

IMF1 0.024 0. 020 0.017 0. 150 0:-950

IME2 0.020  0.002  0.020 _-0.850 0..045

IMF3 0.013  0.020 _+0.880  0.030 0
IMF4 0.030_~0.870 0,110\ 0.080 0
IMES 0.890 © 0.008  0.008 10.008 0
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Fig. 14 TFD of rotor vibration signal detrended

illusive components
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