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Aeroengine Thrust Command Model Based on Optimized Intelligent Networks
PAN Yang, LI Qiu-hong,GU Shu-wen,LI Ye-bo
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: To solve the problem of input information deficient in thrust command model used in Performance Deterioration Mitigating
Control (PDMC) of aeroengine, a series of connection structure of double intelligent networks model was proposed to model the thrust. In
sub-model I, a BP network was adopted to map the gas-path parameters which have closely correlation with thrust. The outputs of sub-
model | were used as inputs of sub-model Il. The Extreme Learning Machine (ELM) was adopted in sub-model Il to estimate the nominal
thrust of the engine which was used as the thrust command for PDMC. Differential Evolution (DE) was used to optimize the network
parameters of ELM in order to simplify the network scale and improve the calculation speed. The result of digital simulation shows that the
max relative error of thrust model is less than 4%, far better than the 8.17% error of single BP network and the 14.5% error of single ELM
network. It takes only 0.64 ms in the thrust command calculation process of the model. The results demonstrate the effectiveness and real-
time of proposed aeroengine thrust command model.
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