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Abstract

In practical engineering applications, the existence of physical limitations or artificial constraints
makes the controlled system usually unable to achieve stability under the action of a single con-
troller, and the multi-mode controller with switching characteristics can better improve the per-
formance of the controlled system. Therefore, it is of great practical significance to study the role
of switching mechanism in controller design. This paper transforms the controlled system into a
switched system based on the state-dependent switching rule, then reasonably selects the gain
coefficient to increase the equivalent stiffness difference between the switched subsystems, and
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combines the selected gain coefficient with the energy ratio function of the switched system, a
weakly conservative state-dependent switching controller is designed, which solves the problem
that the controlled system is difficult to be stabilized under control constraints. Finally, the simu-
lation results verify the effectiveness of the proposed switching control method.
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Figure 1. Vibration systems with 2-DOFs
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Figure 2. The time histories of system states
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