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Aeroengnel QR Control Based on Fuzzy-Neural Networks

L U Jian-xun, L | Ying-hong,-CHENYong-gang, WAN G Cheng
(T he Engineering Institute, A"ir Force Engineering U niversity,
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Abstract: To ®lve the/problan of L inear Q uadratic Regulator (LQR) in aeroengine multi-
variable control, amodified LQR method based on a kind of fuzzy-neural network sw as present-
ed First, we chose me representative operation points in the engine flight envelope, and de-
signed the LQR controller for each operating point sgarately. Then, A dgptiveN etwork-based
Fuzzy Inference Systen (AN FIS) w as utilized to synthesize each linear controller to make a non-
linear controller. The inputsof AN FIS are flight altitude and M ach number, and the output isa
feedback matrix,w hich represents the design reaults The design of other operation points in the
engine flight envelope can be conveniently deduced by the inference systan. The ANFIS was
trained offline,  w e concluded that themethod could compensate the short com ingsof theLQR

oontrol Smulation resultsw ere given for a ecific turbofan The design processw as analyzed,
and the resultsprove the validity of themethod

Key words aerogpace propulsion system; aeroenging L inear Q uadratic Regulator (LQR);
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Table1 The Value of dof each represntative point and test pont

M aH) (0. 65, 9. 88) (1. 45, 13.0)
15) 0.013 0.008

M aH) (0.53,11.0) (0.89, 11.0) (0.53,7.76) (1.62,15.0) (1.62,11.0) (1.28,15.0)

o 0. 035 0. 040 0.012 0. 005 0. 009 0. 002
M aH) (0. 39, 4. 05) (1. 06, 8.51)
o 0.011 0. 007

M aH) (0.24,6.17) (0. 24, 0.55) (0.53,2.37) (0. 85, 5. 64) (1.28,11.0) (1. 28, 6.14)
o 0.019 0.031 0. 001 0. 022 0. 024 0.011
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