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Fig 1 Theprocedureof NN fusion diagnosisof oil analysis
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Si2= {S1,S2,S3,S4,Ss,Ss, S7,Ss, So}
={0,0,0,0,1,0,1,1,0}

Si3= {S1,S2,S3,54,S5,Ss,S7,Ss, So}
={0,0,0,0,1,0,1,0,0}
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Table 1l The training smplesof BP-NN of oil fusion diagnosis

The Probability of each fault
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Table 2 D iagnosisresultsof an oil smple based on four oil analysismethods
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DA

PCA

oQT

Case 1l
Case 2
Case 3
Case 4
Case 5

Gear scratch
Gear scratch
Gear scratch
Gear scratch
Gear scratch

Gear seriousw ear
Gear seriousw ear
Gear seriousw ear
Gear ramainsw ell
Bearing seriousw ear

Exceeding standard
Exceeding standard
Not exceeding standard
Not exceeding standard
Not exceeding standard

Exceeding standard
Not exceeding standard
Not exceeding standard
Not exceeding standard
Not exceeding standard
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Table 3 Theresultsof NN fusion diagnosisabout® Gear gluing and scratching” fault
“ Systen nomal” F1 “ BearingW earing” F2 “ Bearing fatigue” F3 ' Ge?;t?g\ile;liiding ' Scizcilrwgg ;\r;d
Si Q 0000 Q 0977 Q 0020 Q 3987 Q 9730
S Q 0001 Q 1956 Q 0008 Q 1984 0 9514
Si3 Q 0014 Q 0097 Q 0069 Q 2996 Q 7954
S Q 0042 Q 0020 Q 0039 Q 0018 Q 6091
Sis Q 0000 Q 4024 Q 1956 Q 0015 Q4024
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Neural-Networ k-Based Fusion D iagnosis Using Var ious
O il Analysis Techniques

CHEN Guo, 2U0O Hong-fu, YAN G Xin
(Civil A viation College, N anjing U niversity o A eronautics and A stronautics, N anjing 210016, China)

Abstract: W ith a view to the data fusion of four oil analysis techniques, i e, ferrogragphic analysis,
gectrometric analysis, particle counting analysis, and oil quality testing, the sub-expert systan for each oil
analysis techniquew as established in connection w ith the expert systan (ES) methods based on know ledge
rules The relationship between each sub-ES diagnosis result and the final fault pattern was established
according to expert experiences, and the trained samples w ere obtained and used in the neural network
learning Thus the fusion diagnosis resultsw ere obtained by successful training of the neural network and
inputting of each sub-ES diagnosis result into the neural network The analysis of a typical oil sample
indicated that the neural-network-based fusion diagnosismethodw as applicable to the analysisof oil samples
and hence to the fault pattern identification w ith good feasibility and convenience
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