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Abstract: To overcome the shortcomings of using RCMDE feature in planetary gear crack fault
identification, such as poor noise robustness and manual scale selection, a new method for
planetary gear crack fault identification based on ARCMDE feature is proposed by improving the
RCMDE feature. The improvement is carried out as follows: First, the signal is decomposed by
using the variational mode decomposition (VMD) algorithm before calculating RCMDE features,
so as to obtain the preset number of intrinsic mode components (IMF); Then, the mutual
information between IMF and original signal is calculated, and the reconstructed IMF signal
whose mutual information is greater than the threshold value is selected to realize noise reduction
preprocessing; Further, the feature coincidence degree and its calculation formula are proposed to

evaluate the overlap and crossover between the mean and standard deviation of multiple state
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samples, and the feature vector is constructed by using the feature coincidence degree. Finally,

the fault pattern recognition is realized by combining particle swarm optimization (PSO) and

support vector machine (SVM).

Experimental results of planetary gearbox and comparisons with

multi-scale dispersion entropy (MDE) and RCMDE show that the classification accuracy of the

feature vector constructed by the improved ARCMDE is improved by more than 20%, which

verifies the effectiveness and advantages of the proposed method.
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Table 3 Normalized mutual information between vibration

signal and IMF

H— L EA5 B E
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RA2 .00 0.39 0.13  0.14  0.12  0.02
KRAS3 0.69 1.00 0.19 0.13  0.09  0.05
WA4 0.73 1.00 0.15  0.07  0.04 0.03
RAS 1.00 0.69 0.15 0.08  0.07  0.03
RA6 0.52 1.00 0.73  0.11  0.10  0.05
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Table 4 Coincidence degree and rank of three hinds of

entropy under different scales

ARCMDE RCMDE MDE
R}g 4 4 -/ 4 4
wE O g B B
oy oy ey

1 1.93 15 0.05 13 0.02 1
2 1.76 14 0. 05 12 —0.05 2
3 1. 74 13 0.02 1 —0.08 3
4 1.67 12 0.01 14 —0.12 7
5 1.54 11 0 8 —0.17 4
6 1. 34 10 —0.01 2 —0.2 6
7 1.11 9 —0.02 7 —0.2 5
8 0.93 8 —0.03 9 —0. 24 8
9 0.76 7 —0.03 10 —0. 28 13
10 0. 39 6 —0.04 11 —0.28 11
11 0.23 5 —0. 04 3 —0.3 12
12 0.22 1 —0.05 15 —0. 31 9
13 0.14 4 —0.07 6 —0.33 10
14 0.1 3 —0.07 5 —0.41 14
15 0.06 2 —0.09 4 —0.49 15
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