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Full-state prescribed performance-based fixed-time relative pose
control for feature points of two spacecraft with input saturation
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Abstract: The relative pose tracking control problem for feature points of spacecraft with constraints of full states,
control inputs and response time is investigated. A full-state constrained saturated fixed-time controller is proposed based on
a nonsingular terminal sliding mode. Firstly, the controller can ensure that the transient and steady state performance of the
system meets the full-state constraint requirements by introducing prescribed performance function. Secondly, considering
the input saturation of the systems and time constraints, a fixed-time nonlinear saturation compensator is proposed to
compensate the saturation effect of the actuators, and the compensator state is guaranteed to converge in a fixed time. At
the same time, the proposed adaptive law can suppress the external disturbances and ensure the boundedness of the online
estimations. Finally, the fixed-time convergence of the closed-loop system states is proved based on the Lyapunov stability
theory. The effectiveness of the method is verified by a numerical example of a spacecraft close-range proximity operation.
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Fig. 1 Scenario of relative pose motion between docking ports
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