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Based on sample entropy and decision tree algorithm for regulation of bearing fault diagnosis

LI Luxing, ZHOU Huangli
(Department of Information Engineering, Anhui Institute of Economic Management, Hefei 230031)

Abstract: Bearing failure is one of the important reasons for machine accidents. To better identify fault types,
this paper used a method which combines envelope sample entropy with decision tree gate limit value adaptive
adjustment algorithm. We firstly decomposed the signal into several IMFs and selected the sample entropy of the
envelope signal from the IMF which contains a number of diagnostic information, and then, the type of bearing
failure was accurately determined by decision tree adaptive adjustment gate limit value.Analysis results showed
that this method can not only reduce the computational complexity through the feedback, but also improve the
recognition rate of bearing failure through the decision tree threshold adaptive adjustment. Comprehensive recog-

nition rate can reach 96.75%.
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Figure 1  Algorithm flowchart
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Figure 3 Rollover failure of the first four IMF waveforms
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Table 1 The first four IMF components of various failures Envelope sample entropy

WP Fault type IMF1 IMF2 IMF3 IMF4
SR Outer fault 0.2346 0.0598 0.0353 0.0841
HEA M Rolling fault 0.5024 0.2790 0.1243 0.1049
PN T8l Inner fault 0.2268 0.2030 0.1599 0.1126
1E# Normal 1.1960 0.5263 0.4029 0.1577

=0.7546 <0.7546

=0.4639
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Figure 5 Decision tree training results
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Table 2 Decision tree test results

AR Rolling fault P JBI#%E Inner fault  1E% Normal

2R Fault type HhEHE Outer fault
YIZEEEA Training sample 70
K36 EEA Test sample 100
1EH52 W Accurate diagnosis 96

WETG=R Accuracy rate 96%

70 70 70
100 100 100
98 94 99
98% 94% 99%
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Table 3 Comparison of the recognition rates of the various methods %
J71%:44 %% Mathod name ZEAr RS2 Outer fault

VRS 1 R I T 5092 Adaptive adjustment algorithm of decision tree 96.75
3 1) 1R M 5% Common decision tree algorithm 95.00
SVM 94.00
L M4 Neural network 92.00

3 #ip

N1 BRI H A R R R T, HR
IMF /28 B AR A5 AR SR 1T BRARL 1 3 S 1 15 A8
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