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Abstract:

Networked Control Systems (NCSs) are control systems in which (part of) the control loop is closed
over a realtime communication network. The advantages of the use of an NCS are its flexible archi-
tecture and a reduction of installation and maintenance costs. The main disadvantages of NCSs are
the network effects that influence the control loop, such as delays, variable sampling intervals and
packet dropouts. In this presentation the focus will be on the effects of these uncertain and time-vary-
ing delays, time-varying sampling times and packet loss on the stability and the stabilization of the
control loop. Via an example, we will show what the (negative) effects of these phenomena can be on
closed-loop stability and performance. To analyze these effects in more detail, we present a discrete-
time model, describing an NCS including the above network phenomena. This model can describe
both the small delay case (delays smaller than the sampling time) and the large delay case. Moreover,
it incorporates the effects of message rejection and vacancy sampling. Based on this discrete-time
NCS model sufficient LMI conditions are proposed for the stability analysis and stabilizing controller
synthesis. A reduction of the conservatism is obtained by exploiting the real Jordan form of the con-
tinuous-time model during the discretization step. The presentation will mainly focus on the above
work on NCS. However, given the fact that | will be around for 4 months, | will provide a short overview
of some of the other work that | am involved in, as this might trigger some future (off-line) discussions
and collaborations with the CCDC members.
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