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Application of genetic programming and soft morphological filters to

motor rolling bearing fault diagnosis
YU Xiang-tao, LU Wen-xiu, CHU Fu-lei

(Department of Precision Instruments and Mechanology, Tsinghua University, Beijing 100084, China)

Abstract: Based on soft morphological filtering and genetic programming(GP), a motor rolling bearing fault diagnosis
method is proposed. It is very difficult to filtrate the fault vibration signals from the strong noise background because
the roller bearing fault diagnosis is a problem of multi-class classification of inner ring fault, outer ring fault and ball
fault. Firstly, vibration signals are filtrated by soft morphological filters. Secondly, the normalized energy in different
characteristic frequencies is utilized to identify the fault features of feature terminals of GP. An optimal motor rolling-
bearing fault classification model is obtained by reproducing, mutating and over-crossing. Experiment results demonstrate

that this modeling is correct and precise.
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Fig. 1 Fault diagnosis approach for rolling bearing based on

genetic programming and soft morphological filters

2 M IEB (Soft morphological filters)
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Fig. 3 The rolling bearing test rig
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Fig. 4 The diagram of rolling bearing defects initial signals
and spectral with soft morphological filters

decomposition
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Fig.5 Binary tree of the outer ring fault model
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M = 0.0516.
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Table 1 Fault diagnosis results for rolling bearing on soft morphological filters and genetic programming
(EREESIH a b c d e f g h GP1 GP2 GP3
AhPEEREE 0.7692  0.1626  0.0682 0.1743  1.2671 5.8259 5.8788 3.3219  0.9719 0.0752  —0.0281
AhPE#E 07350 0.1319  0.133  0.1764 1.2821 6.3538 6.2507 3.5822  1.0295 0.0445  —0.0227
WEHEE 00722 09174 0.0104 0.1919 1.2688 6.2174 6.1493 3.3318 —0.0284  1.1295  —0.008
WS 02125 07676 0.0199 0.1847 1.2611 6.0554 6.4750 3.2883 —0.0122  0.9599  —0.0139
WAMATE  0.0088 0.0291 0.9621 0.1727 1.2656 5.8368 5.7307 3.2905 —0.0026 —0.0018  0.9480
BAMANEE 01389 0.0361  0.825 0.1635 1.2594 5.0228 57846 3.1124 —0.0102 —0.0006  1.0087
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