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Fig.1 Rolling bearing test rig and the test rig structure

diagram and the location of the sensor
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Fig.2 Time domain waves of inner race fault with different severity
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Fig.3 The influence of sample length to multi-scale multivariate sample entropy
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The Method of Degradation Feature Extraction of Rolling Bearing Based on
MEMD and Multivariate Multiscale Entropy

LI Lingjun,JIN Bing,MA Yanli, HAN Jie, HAO Wangsheng

(School of Mechanical Enginnering, Zhengzhou University ,Zhengzhou 450001, China)

Abstract: The method of extracting degradation features was proposed based on MEMD and MMSE to solve
the fault signals of roller bearing and degradation condition, which was characteristic of non-stationarity and
hard to recognize. The character of MEMD was adopted to catch different scales of signals effectively during
the process of multiscalization, which made complexity of different degradation condition distinguished better
than other methods. Firstly, multichannel signals corresponding to various degradation condition of roller bear-
ing were decomposed adaptively using MEMD; then, the reconstructed signals by multiscale IMF was dealt
with MSE analysis. The results showed that the proposed method could efficiently evaluate the degradation
trend of roller bearing by analyzing the experimental signals.

Key words: MEMD; MMSE; multiscalization; roller bearing; degradation trend
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Modified Function Projective Synchronization of Uncertain Complex Dynamical
Networks with Time-varying Coupling Delay

FANG Jie, DU Haiming, LIU Na

(College of Electric and Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract; This paper investigated the modified function projective synchronization of complex dynamical net-
works with uncertain parameters, external disturbance and time-varying coupling delay. Based on Lyapunov
stability theory and some inequality techniques, the adaptive robust controller was designed, by which the
drive and response systems could realize synchronize to a desired scaling function matrix and estimate the un-
known parameters. The feedback control gains were determined by adaptive updated laws. The controller could
overcome the effects of the external disturbances and time-varying coupling delay effectively. Numerical simu-
lations illustrated the effectiveness of the proposed method.

Key words: complex dynamical networks; chaotic system; modified function projective synchronization ; time-

varying coupling delay; adaptive control



