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Modeling of aero—engine state diagnosis based on
improved PCA algorithm
JIANG Jian
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Abstract: In order to meet the urgent demand of high efficiency anomaly diagnosis methods in flight test,
on the basis of extracting the state parameters of the engine, a large number of flight test data was used to de-
velop an improved PCA (Principal component analysis) method that applied with piecewise linearization. It
can solve the problem that PCA algorithm has poor precision in parameter estimation of complex nonlinear
system modeling. According to the rotor speed of the engine fan, the flight test data (sample data) were divid-
ed into sections and the engine state diagnosis model was established piecewise. The result shows that the
improved PCA algorithm has higher accuracy in parameter estimation and is sensitive to the parameter devi-
ation. The abnormalities of the engine can be detected correctly and the abnormal parameters can be accu-
rately positioned. So it has certain reference value for the flight test safety monitoring and the engine abnor-
mal diagnosis platform establishment.
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Table 1 The number of principal components and the
cumulative contribution rate of each interval, as well as the

threshold value of comprehensive characterization parameter

R /% B /% T SPE, n
1 37~46 4 84.4 13.51 546 553
2 46~55 4 88.2 1359 446 419
3 55~65 4 84.5 1353 565 509
4 65~75 4 83.4 1355 615 480
5 75~88 4 85.7 1347 752 687
6 88~95 4 87.6 1356 497 466
7 >95 4 82.8 1354 620 503
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Fig.1 Estimation of high pressure rotor rotation speed by

improved PCA method
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Fig.2 Sensitivity of comprehensive characterization parameter to high pressure rotor rotation speed deviation by PCA method
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Fig.3 Sensitivity of comprehensive characterization parameter to high pressure rotor rotation speed deviation by improved PCA method
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Fig.5 The contribution rate of each parameter to the SPE value in the abnormal model
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