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AP clustering improved immune algorithm for
aeroengine fault diagnosis

CAO Yuyuan, ZHANG Bowen, LI Yanjun

(College of Civil Aviation,
Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: In the process of immune algorithm training, the affinity propagation (AP)
clustering and entropy weight method were introduced, the training samples were clustered
and weighted, and the weights were introduced into the calculation of the sample selection
threshold in the immune algorithm to solve the problem of a fixed selection threshold in the
training process, which led to over fitting of the detector in a partial area, and under-fitting
of the partial area. Result showed that, when the improved immune algorithm was used for
the optimization of typical nonlinear functions, the iterative performance was better than the
traditional immune algorithm. In most cases it was better than the particle swarm optimiza-
tion algorithm and the quantum genetic algorithm, in the case of a certain type of engine
fault diagnosis. The improved algorithm had a diagnostic accuracy of 98.06%, which was

higher than 92. 60% of the traditional immune algorithm.
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Table 4 Fault and non-fault diagnosis accuracy
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Table 5 Fault type diagnosis accuracy
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A a] /s

T, T, T, T,

1 100. 000 100.000 100.000 100.000  13.597
2 100. 000 92.500 100.000 100.000  14.136
3 100. 000 97.500 100.000 100.000  14.155
4 100. 000 100.000 92.500 100.000  13.510

5 100. 000 97.500 100.000 80.000 13. 486

SE-H9{H 100. 000 97.500 98.500  96. 000 13.777
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Table 6 Diagnostic accuracy of different models
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