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Fig. 3 Calculation results of MSAM of simulation signal
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Tab.2 Kurtosis of IMFs
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Tab.3 Evaluation results of four denoising algorithms

AN J7 SNR RMSE
IEEMD 10.272 0.873
FTHC R E0W EEMD 6.345 3.453
FEF U 1 EEMD 2.235 6.256
WEEMD 2.413 5.892
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Tab.4 Main parameters of rolling bearings
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= d/mm mm B2 B/ (%)
620677 9.53 46.4 9 0
6008 7.9 54 12 0
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Tab.5 Fault characteristic frequency of rolling bearings
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Tab. 6 Evaluation results of four denoising algorithms

VAN ik SNR RMSE
IEEMD 5.035 1.463
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Abstract: Considering the nonlinear and non-stationary characteristics of rolling bearing vibration signals, a method is put forward

based on improved ensemble empirical mode decomposition (IEEMD) and modulation signal bispectrum (MSB). The vibration

signals are decomposed into intrinsic mode functions (IMFs) at different frequencies by EEMD. The mean of the standardized ac-

cumulated modes (MSAM) is taken as a novel criterion to divide IMFs into low-frequency and high-frequency IMFs. Subsequent-

ly, the wavelet threshold denoising algorithm is applied to the high-frequency IMFs, which is then combined with the low-frequen-

cy IMFs to generate the reconstructed signal. The MSB is used to extract modulation features by further suppressing residual ran-

dom noise and deterministic interference components. The analysis results demonstrate that the method has high accuracy in fault

feature extraction by comparing with Spectral kurtosis (SK) and WEEMD-MSB.
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