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Abstract: A network-induced delay occurs frequently in networked control systems. A hybrid automaton with delay
(HAD) is proposed to model a class of networked control systems with multiple continuous dynamical regimes. Based on
the HAD model, the stability for the equilibrium of a networked control system is analyzed, and the sufficient condition of
the stability for the equilibrium is also presented, in which, multiple Lyapunov functionals, with respect to the discrete states
of the HAD, are non-increasing across the time instants when discrete transitions happen. Furthermore, for the case where
the continuous dynamics in the HAD is denoted by a linear time invariant system with delay, the linear matrix inequality
(LMI) technique is employed to search for a common Lyapunov functional of different discrete states in the HAD and to
obtain the upper bound on the system delay remaining stable. Finally, an example is given to illustrate the analysis results.
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Fig.1 Multi-regime networked control system
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Fig. 3 Example of a hybrid automaton with delay
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Fig. 4 State trajectory of the first subsystem
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Fig. 5 State trajectory of the second subsystem
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Fig. 6 State trajectory of the hybrid automaton with
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Fig. 7 State trajectory of the hybrid automaton with
delay after Init and G are changed

5 %51 (Conclusion)
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