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Fig.1 Flow chart of virtual fault diagnostic
system for rolling bearing
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Fig.2 Diagram of data processing on rough sets
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Fig.3 Diagram of fault diagnosis procedure for rolling bearing
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Fig.4 Result of fault data presentation

for rolling bearing
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Fig.5 Result of fault data printing preview

for rolling bearing
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Tab.1 Learning sample sets
No. S, S, SJ S, S5 so S, Sy S, S Sy Sp D
1 104.0 98.0 3.2 1.6 28.0 25.0 82.0 94.0 42.0 54.0 96.3 111.3 1
2 112.0 100.0 8.0 2.0 36.0 64.0 170.0 180.0 84.0 110.0 193.0 220.4 0.0
3 104.0 92.0 3.2 0.2 22.0 13.0 76.0 46.0 40.0 28.0 88.8 55.4 0.0
4 104.0 96.0 3.2 1.3 200 340 76.0 92.0 38.0 72.0 8763.0 121.7 1.0
5 112.0 114.0 8.0 10.0 32.0 52.0 110.0 100.0 58.0 66.0 128.4 130.6 0.0
6 103.0 92.0 2.8 0.8 15.0 26.0 48.0 52.0 28.0 42.0 57.6 71.7 1.0
7 102.0 91.0 2.5 0.7 22.0 23.0 56.0 48.0 34.0 48.0 69.1 71.7 1.0
8 104.0 91.0 3.2 0.7 28.0 30.0 90.0 70.0 46.0 50.0 104.9 91.1 1.0
9 107.1 96.7 4.5 1.4 20.0 29.0 78.0 75.0 40.0 40.0 89.9 89.9 1.0
10 89.4 85.1 0.6 0.4 7.5 8.0 26.5 17.0 14.5 11.0 31.1 21.8 0.0
11 97.0 85.5 1.4 0.4 8.0 17.0 21.0 30.0 17.0 24.0 36.2 42.0 0
12 109.2  95.0 5.8 1.1 28.0 36.0 95.0 95.0 48.0 43.0 110.0 110.3 1.0
13 97.8 95.0 1.6 1.1 4.5 6.5 11.5 9.5 8.5 8.5 1.5 14.3 0.0
14 97.2 82.6 1.4 0.3 9.5 14.5 31.0 22.0 23.0 17.0 39.8 31.4 0.0
15 97.9 85.4 1.6 0.4 6.5 7.5 23.0 16.5 14.5 10.5 28.0 20.9 0.0
16 103.6 92.1 3.0 0.8 17.0 23.0 65.0 45.0 31.0 27.0 74.0 57.2 1.0
17 109.0 104.4 5.6 3.3 22.0 27.0 75.0 55.0 36.0 37.0 86.1 71.6 1.0
18 101.7 94.8 2.4 1.1 9.5 8.5 29.0 14.0 17.5 15.0 35.2 22.2 0.0
19 101.0 94.0 2.2 1.0 24.0 48.0 42.0 82.0 36.0 6.0 60.3 121.7 0.0
20 102.0  90.0 2.5 0.6 18.0 20.0 48.0 54.0 34.0 30.0 61.5 94.9 1.0
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Fig.6 Diagram of fault diagnostic program

for rolling bearing
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Fig.7 Results of fault diagnostic program

for rolling bearing
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Development of a Virtual Fault Diagnostic System For Rolling Bearing

WANG Jie, WANG Xiao - huan

(School of Electric Engineering, Zhengzhou University, Zhengzhou 450001 ,China)

Abstract: Aiming at rolling bearings, the implementation procedure of 2 new style fault diagnostic system is

presented in this paper. The combination of rough sets and BP neural network are adopted in the design of the

diagnostic system. Utilizing the knowledge reduction ability of rough sets theory, the diagnostic system prepro-

cesses the collected fault symptom data at first, i. e. the discretization of continuous attributes by using compe-

tition learning neural networks. The intermediate output is introduced to software of “Rosetta” to be analyzed

step by step until the smallest condition attributed sets are obtained. Based on the smallest condition attributed

sets, the BP networks are built, which are used to recognize the faults of rolling bearings and then transfer the

fault states back to LabView for displaying. The example analysis indicated that the system can enhance fault

diagnosis convergence speed and the network training time reduces 176 steps at the same expected error.

Key words: rolling bearing; fault diagnosis; virtual system; rough sets; BP neural network



