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Abstract: An optimal control is proposed based on recurrent neural networks (RNNs) for the attitude tracking prob-
lem of reentry vehicle. Firstly, backstepping and RNNs are introduced to accomplish the adaptive feedforward control.
The optimal attitude tracking problem of the reentry vehicle is transformed into the equivalent optimal regulation prob-
lem for attitude angle error/angular rate error. Then, adaptive dynamic programming is adopted to fulfill the optimal
regulation problem. The neural network is utilized to estimate the cost function in the optimal control, subsequently the
optimal feedback control law is constructed, and the estimation error in HJI equation is minimized. The stability analysis
based on Lyapunov theory can ensure that all the signals in the closed-loop system, especially attitude angle error, are
uniformly ultimately bounded. The effectiveness of the proposed control strategy is verified by numerical simulation in
MATLAB/Simulink environment.
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Fig. 1 The flow chart of RNNs
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Fig. 2 Block diagram of control system
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