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Abstract: A neural network disturbance observer-based attitude control strategy for flexible spacecrafts is proposed
to solve the attitude control problems such as inertial parameter uncertainties, external disturbance, and input saturation.
First, a lumped disturbance term including external disturbance and inertial parameter uncertainties is constructed based
on the attitude dynamic model for flexible spacecrafts with active vibration suppression. Second, the lumped disturbance
is estimated accurately in real time by means of the observer designed by the radial basis function (RBF) neural network
and the adaptive parameter regulation law. Third, a sliding mode controller is designed to stabilize the system. It is
proved by the Lyapunov theory that with the designed controller, the system states converge to the sliding mode surface
at fixed-time and then stabilize in finite-time. Finally, numerical simulations of a flexible spacecraft attitude control
system are performed to demonstrate the effectiveness of the proposed control strategy. The results show that the
designed attitude control strategy has good performances in attitude stabilization, vibration suppression, and disturbance
estimation, and can successfully complete high-precision and high-stability space control missions.
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