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Abstract'; An algorithm based on square-foot unscented Kalman filter (SRU KF) was
presented to solve the aeroengine health parameter estimation problem. The SRU KF method
could be applied to addresses the estimation inaccuracy of linear Kalman filter and the filte-
ring divergence problem caused by error covariance matrix norn-postive in general unscented
Kal man filter. A-method for improving the filtering convergence rate and stahbility was devel-
oped according to the resdual vector. The results obtained from gradual and abrupt fault di-
agnostic smulation show that ,SRU KF features rapid convergence ,higher stability and accu-
racy ,making it become an efficient estimation and fault diagnosis method for health parame-

ters of gas path componentsin aeroengines.

Key words: aerospace propulson system; aeroengine; fault diagnostics;
nonlinear filtering; square root unscented Kalman filter (SRU KF)
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Fig.3 High and low pressure turbine gradual fault diagnostics result
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Fig.5 High and low pressure turbine abrupt fault diagnostics result
3% )
UKF ,
1
5 UKF ,
U KF
) ) i) i) i)



UKF 173

[1]

[2]

[3]

[4]

[J]. ,1997 ,13(3) :315-318.

L1 Songlin,SUN Jianguo , HUAN G Jinquan ,et a. An in
flight adaptive mode of turbofan[J].Journal of Aerospace
Power ,1997 ,13 (3) :315-318.

Smon D ,9mon D L. Aircraft turbofan engine health esti-
mation usng constrained Kalman filtering[ R]. NASA/
TM-2003-212528.

Takahisa K,9mon D L. Application of a bank of kalman
filters for aircraft engine fault diagnostics[ R]. NASA/
TM-2003-212526.

Julier S,Uhlmann J K. A new method for the nonlinear

trandormation of means and covariancesin filters and esti-

[5]

[6]

(7]

mators[J]. |EEE Trans A C,2000 ,45 (3) :477-482.
Wan E A. The unscented Kal man filter for nonlinear esti-
mation[ C] |EEE Proceedings of Adaptive Systems for
Sgna Processng Communications and Control Sympos-
um ,Lake Louise,Alberta,Canada:[s. n. ] ,2000:153-158.
Van Der Merwe R,Wan E A. The square-root unscented
Kalman filter for state and parameter estimation[ C]
|IEEE International Conference on Acoustics, Speech and
Sgna Process ng-Proceedings, New York:[s. n.],2001:
3461-3464.
) UML

[J31. ,2005 ,20(4) :684-688.
DOU Jianping, HUAN G Jinquan , ZHOU Wenxiang. Re-
search of aeroengine modeling based on UML [J]. Journa
of Aerospace Power ,2005 ,20(4) :684-688.



