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Abstract

In this paper, a robust adaptive hybrid control approach based on a combination of
super-twisting (ST) and non-singular terminal sliding mode control (STNSMC) approaches
for vibration and attitude control of a flexible spacecraft with fully coupled rigid-flexible
dynamic is developed. The proposed adaptation law eliminates the need for bounds
knowledge of external disturbances and uncertainties. Then an ST-based non-singular
terminal SMC generates a continuous control signal to reject the Chattering phenomenon,
the non-singular terminal switching control law with the ability to generate continuous
control commands to eliminate the chattering phenomenon. Moreover, finite-time
convergence is achieved, and the singularity problem has been avoided. Despite the
uncertainties effects, rigid-flexible coupling dynamics, and external disturbances, the
proposed control law ensures high-precision motion of the spacecraft states on the sliding
surface in a finite time. The overall stability of the system has been demonstrated using the
Lyapunov theory. One of the essential features of the proposed control algorithm is to
prevent overestimation of control gains and faster convergence rates comparing to
conventional ST and non-singular terminal SMC approaches. The simulations in the form
of a comparative study for large-angle maneuver reveal the advantage of the proposed
controller in terms of system high-frequency modes excitation, accuracy, convergence rate,
chattering, and control effort.
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