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Maintenance level decision for aero-engine based on deep belief network

CHE Changchang, WANG Huawei, [LIU Wei

(College of Civil Aviation,
Nanjing University of Aeronautics and Astronautics, ‘Nanjing 210016, China)

Abstract; The accurate maintenance level decision can avoid the excessive maintenance and
shortage of maintenance and save maintenance cost on the premise of ensuring the safe operation
of aero-engine. To achieve the classification and prediction for maintenance level, monitor infor-
mation and characteristics of maintenance level, using algorithm of deep belief network (DBN),
were combined, excavating deep relationship between the condition monitoring and maintenance
level decision making. The model can extract sample feature from DBN pretreatment and back
propagation (BP) neural network reverse fine-tuning and improve the forecast accuracy of main-
tenance level. Taking the state parameters and maintenance level data of an airline CF6 engine as
example, the analysis results showed that the model could excavate the deeper information of the
sample through the construction of multi-layer network structure, which was superior to the
traditional neural network in the classification ability and the accuracy of decision-making. So the
model had strong ability of feature extraction and higher classification accuracy for the mainte-
nance level. The model was able to get more accurate results maintenance level decision and a-

voided unnecessary losses due to misclassification of maintenance level.
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Table 3  Statistical table of accuracy
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Fig. 6 Graph of BP error
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Table 2 DBN training results
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4 98. 22 0. 007 0.243 128
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Fig. 7 Correlation diagram among DBN layers,

correct rate and BP error
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Table 4 Statistical table of test results
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