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Aeroengine Separate Decoupling Control Based
on Recursive Neural Networks
L U Jian-xun, L\l Ying-hong, CHEN Yong-gang, W EI Xun-kai

(T he Engineering Institute,Air Force Engineering U niversity, Xi'an 710038, China)

Abstract: To lve the problen of coupling in aeroengine multivariable control system, a
dynam ic decoupling control method based on recursive w avelet neural networks is presented
The structure of engine decoupling control system, aswell as its decoupling principle and
algorithm, is-given The structure includes two separate control loops The two recursive
wavelet networks, which enployed nomalized wavelet basic functions, were used as the
decoupling identifier, and two PD neural networksw ere used as the controller. The w avelet
neworks identify the dynamic model of the engine and feed back the sensitivity information
through on-line learning The neural network PD controller updates the w eights adaptively
acoording to the on-line sensed information, and acoomplishes self-governed control of each
engine control loop. The smulation resultsof a turbofan engine show that the proposed method
can effectively reduce the coupling influence of each control loop and assure satisfactory
transient performance It can be successfully applied to decoupling of aeroengine control
sy stem.

Key words aerogace propulsion systam; aeroengine; multivariable control; decoupling;
PD; recurrent neural networks, w avelet
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Fig 1 Structure of separate decoupling control

of aeroengine
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Fig 2 Structure of recurrent w avelet networks
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Fig 3 Regonsew ithout decoupling controller
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