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Abstract: The characteristic atomic group of turbofan engine components was classified
and exploited to the K-SVD (K-singular value decomposition) based on the sparse character-
istics of gas path abrupt fault signals, then an improved K-SVD dictionary training algo-
rithm was proposed and used for abrupt fault diagnosis. The compared results with EKF
(extended Kalman filter) and UKF (unscented Kalman filter) showed that the improved K-
SVD method was accurate for fault location, and the change of health parameters of no fault
components was 0, which can improve the identification of fault components effectively and
avoid misdiagnosis; the calculation time was basically the same as EKF method; under simi-
lar accuracy, the time consumption of this method was only 0. 3% of UKF method, which

can be adapted for engine gas path parameter tracking and abrupt faults diagnosis.
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of separated exhaust turbofan engine
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Table 1 Health parameters’ accuracy and degenerate ranges
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Fig. 2 Abrupt gas path fault diagnosis algorithm with sparse method
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Fig. 7 Tracking results of fan abrupt fault based on UKF,EKF and improved K-SVD
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Fig. 8 Errors of fan abrupt fault based on UKF,EKF and improved K-SVD
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Fig. 9 Tracking results of HPC abrupt fault based on UKF,EKF and improved K-SVD
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Table 5 Average error of gas path component abrupt faults based on UKF,EKF and improved K-SVD %
e 5 A Ik Ay Afpe JAY/ A Amiey Anype Ay, Amyy,
UKF 2.18 0. 26 1.21 2.75 1.45 0.23 1.23 1. 27
Wz EKF 5.21 6.23 6.73 9.57 3.68 1. 25 14.00 2.31
gk K-SVD 5.72 0 0 0 5.51 0 0 0
UKF 5.17 1. 11 0. 31 1.12 2.10 1. 21 0.90 0.08
B RS L EKF 1. 49 2. 86 1. 10 2.54 2.25 3.54 1. 04 0. 50
it K-SVD 0 2. 87 0 0 0 2.14 0 0
UKF 1.23 0. 25 2.12 2.31 0.74 1. 45 2.64 2.45
5 TR 4 EKF 7.31 6.84 3.04 3.14 1.25 2.41 34.70 1.25

itk K-SVD 0 0 4. 80 0 0 0 2.54 0
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B K-SVD 0 0 0 9.32 0 0 0 6.75
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Table 6 Comparison of three algorithms for

time consumption
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FERT /s
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