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Knowledge Rules Extraction and Application of Micro

Debris Image Recognition
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Abstract: Aimed at the wear particle recognition problem of the new Multiple Intelligent Debris Classifying System
( MIDCS) data mining method was introduced in order to obtain the knowledge rules of wear particle recognition and the
expert system theory was used to realize the intelligent recognition of debris classes. A large number of typical debris
caused by rolling bearing wear in the actual aero-engine operational process was obtained by MIDCS 16 debris character—
istic parameters were extracted based on the image analysis method and the standard case library was formed. The deci—
sion tree algorithm of the Weka software was used for automatic extraction of the knowledge rules and the knowledge rules
were opti-mized and simplified. The extracted knowledge rules were verified and analyzed. The results show that the rules
agree well with the wear particles recognition statistical laws the extracted rules is very brief and correct the extraction
method based on Weka software can be used in the debris class recognition of MIDCS well and the automation and intelli—
gent level of MIDCS debris class recognition are greatly improved. It is of significant engineering value for the aero-engine
rolling bearing fatigue wear fault diagnosis by using MIDCS.
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Table 3 The extraction rule results based on Weka software
1 m>0.098 4 J>11.495 2
2 m>0.098 4 8.490 1<J <11.4952
3 m>0.098 4 J=<8.490 1 K<3.1714
4 m>0. 098 4 J=<8.490 1 K>3.171 4
5 m<0.098 4 J<0.1522
6 m<0.098 4 J>0.152 2
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Table 4 The testing results on the sample based
on Weka software extracted rules (1 1
p b ( )
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Table 5 Particles identification rules by artificial method from literature 2
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