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Identification of flexible nozzle torque properties based on wavelet

neural network optimized by genetic algorithm

YANG Hongcheng, LIU Shan, JIN Guangzai,
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(Laboratory of Aerospace Servo Actuation and Transmission,

Beijing Institute of Precision Mechatronics and Controls, Beijing 100076, China)

Abstract: In order to identify the load torque accurately and improve the authenticity of ac-
tive load simulation, a neural network identification method based on genetic algorithm optimiza-
tion was used. The wavelet analysis method was used to preprocess the test signal, and the infor-
mation obtained after de-noising and decomposition was used as the expanded sample of neural
network training, which improved the identification accuracy. The genetic algorithm was used to
select the optimal input information, network structure and hidden layer scale, which can speed
up the network convergence speed and simplify the calculation process, so as to realize rapid and
accurate 1dentification of the characteristics of flexible nozzle. The simulate results showed that
this identification method can accurately reflect the torque characteristics of the flexible nozzle ex-
cited by typical test signal, with the average identification error of 2% , proving that it is of great
significance to realize precise active load control and accurately verify the servo control perfor-
mance.
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Fig.1 Schematic diagram of active load simulator
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Fig.2 Variation relationship of linear displacement, output torque of servo system and angular displacement with time
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Fig.5 Identification methodof torque properties based on fitting coefficient and neural network
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based on neural network optimized by genetic algorithm
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