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Modeling and Analysis of the Networked Control System with Long Delay
FAN Wei hua, XIE Rong hua, CHEN Qing wei, HU Wei i
Nanjing University of Science and Technology

Abstract: To deal with the problems of dropout and disorder of data packets in the transfo rm process,
the networked control system with long delay, which contains the eve nt driven controller and time
driven sensor and actuator, is modeled as a disc rete linear system with time varying control delay.
Based on this model, the ef fect of time delay on the performance of closed loop system is analyzed. By
usin g Lyapunov method, the delay dependent stability condition is given, subject to t he asymptotic
stability. And the solution to obtain the maximum delay, with whic h the closed loop system remains
stability, is achieved by the aid of linear mat rix inequality(LMI). Finally, an example is given to validate the
effectiveness of the methods presented in this paper.
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