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Abstract: In practical engineering systems., event-triggered control only using dynamic or static
threshold may cause Zeno behavior. In order to avoid the Zeno behavior, an event-triggering
mechanism composed of static and dynamic threshold is proposed. The event-triggered control
system is modelled in the form of impulsive system. Impulsive system theory is employed to
deduce the stability theorem, which can be used to determine the parameters of event-triggering
mechanism, and also a useful linear matrix inequality (LMI) form is given. Based on the
characteristics of the event-triggering mechanism and relationship between the static threshold
and steady state performance, a variable threshold event-triggering mechanism is proposed.
When the system works in a steady state, this mechanism can decrease the static threshold
automatically to reduce the steady state region and improve the steady state performance, which
means the mechanism can be used in high-accuracy control. Quantitative simulation results show
that, compared with the fixed threshold event-triggering mechanism, this variable threshold
event-triggering mechanism can reduce the steady state region to 12.3 percent with the same
consumption of communication resources.
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