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Output-based Feedback Control of
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Bounded Inputs
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Abstract In this paper, an output feedback controller with the
actuator saturation constraint is designed for the underactuated
translational oscillations with a rotational actuator (TORA) sys-
tem. By comparing with the existing control methods, in this
paper, not only are the actuator saturation constraint and un-
measured velocity signal taken into consideration, but also the
undesired unwinding behaviour is taken into account. In particu-
lar, the control objective of the TORA system is firstly analyzed
on the basis of the TORA system model. Then, a novel en-
ergy function is constructed and an output feedback controller is
proposed straightforwardly, which takes the actuator saturation
constraint into consideration. The stability of the closed-loop
system with respect to the equilibrium point is proven through
rigorous mathematical analysis. Finally, the control performance
of the proposed controller in comparison with an existing con-
trol method is examined by using numerical simulation tests.
The results of simulation tests show that the proposed method
achieves better control performance.
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