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Bearing condition monitoring and fault diagnosis based
on mathematical morphology and fractal theory and PNN

LIN Yi, LONG Wei, LI Yan-Yan, ZHANG Qing-Hua
(School of Mechanical Engineering, Sichuan University, Chengdu 610065, China)

Abstract; Aiming at the problems about poor real-time monitoring of rolling bearing condition and low
accuracy of fault diagnosis, a feature extraction algorithm based on improved local mean decomposition
(ILMD) and mathematical morphology fractal theory is proposed, and making it combine with probabi-
listic neural network (PNN) to complete the intelligent recognition and classification of bearing status.
Firstly, the algorithm decomposes the original signal of the bearing through ILMD, selects the two-or-
der component with the largest correlation coefficient and finds its fractal dimension as the feature vec-
tor. Secondly, the “morphological coverage area” is used as the third-dimensional feature vector. At the
same time, a three-dimensional feature matrix is constructed. Finally, the feature matrix is input into
PNN to complete the state recognition and classification. Using the actual bearing data of CWRU, the
experiment results show that the proposed algorithm can not only accurately identify bearings in differ-
ent states, but also effectively classify bearing states with different damage levels under the same fail-
ure. The average recognition rate exceeds 99. 6%, and the average recognition time is 0. 21 s.
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Fig. 9 Recognition results in seven states
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Tab. 3 The recognition rateand time of each state of different algorithms

NGNS RZ ILMD 430/ % ILMD 4Mi—4esri/ % ILMD =453t/ %  CEEMDAN =#4k5pi/ % ARSCHIL/ %

EH# 100. 0 100. 0 100. 0 95.3 100. 0

0. 007 BRI 93.3 62.0 88.0 74.7 100. 0
0. 021 VBRI 13.3 50. 7 100. 0 77.3 100. 0
0. 007 P et i 86.7 99.3 99.3 85.3 100. 0
0. 021 PRl g s 30.0 76.0 78.7 75.3 100. 0
0. 007 48l e e 80.0 88.7 100. 0 85.3 100. 0
0. 021 A1 i iz 66. 7 4.0 96. 0 68. 0 97.3
SEHRGIER/ % 67.1 68. 7 94.6 80. 2 99. 6
PUBIET ] /s 0.15 0.15 0.19 3.10 0.21
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Zn
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P WTERR RE_L AR A RIE R TR SR O e
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WHYRFIER IO HF 45 G PNN GE) SE B AR
AR W 5 i B2 . %073k 1 St it ILMD
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