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Neural Network Coupling-reduction Control of Satellite and Antenna

GE Shengmin', HE Yunsheng’, WANG Lei’
( 1. Harbin Institute of Technology, Harbin 150001, China;
2. Shanghai Institute of Satellite Engineering, Shanghai 201109, China;
3. Shanghai United-Pillar Technology Co., Ltd., Shanghai 201499, China )

Abstract: In order to solve the nonlinear and uncertainties in dynamics model with decoupling mechanism, wavelet neural network control

is applied. The designed system consists of two neural networks, a wavelet neural network identifier and a multi variables neural
network proportional-integral-derivative (PID) controller which both use an improved backpropagation(BP) neural network train-
ing method to adjust the network structure parameters, and add momentum terms to the gradient descent method, and adopt an
adaptive learning rate adjustment method.Simulation analysis is conducted using a system model incorporating nonlinear and un-
certainty factors. Results show that the proposed algorithm can effectively achieve adaptive control of uncertain objects without

relying on model parameters, ensuring the the active damping effect.
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