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Abstract: This paper proposes a Lyapunov function nonlinear control algorithm, which is used to finish the stability
control of the under-actuated rigid spacecraft (UCRS) attitude system and make the UCRS fly steadily throughout the
flight. Firstly, according to the known dynamics model and the kinetic model described by using the (w, z) parameters
of the UCRS system, the integrated model of dynamic and kinematic is transformed and expressed. Secondly, for the
attitude control channel with driving shaft output torque, by constructing an appropriate Lyapunov function separately, the
coupling equation of driving shaft control torque is derived. Thirdly, by solving the coupling equations of two driving shaft
control torque, the function expressions of the driving shaft control torque are derived, and the Lyapunov function nonlinear
controller (LFNC) design is finished to ensure that the parameters of the attitude system are uniformly convergent. Finally,
in order to evaluate the performance of LFNC provided by this paper, the numerical simulation experiment is given, and by
comparing with the singularity avoidance back-stepping controller (SABSC), the experimental results confirm that LFNC
proposed in this paper has better control performance.
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