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Stability condition for dynamic matrix control in networked system
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Abstract: The time-delay and the packet-dropout in networked control systems (NCSs) affect the stability of the control
system. Hence, the traditional dynamic matrix control (DMC) controller is no longer suitable in the networked environment.
To deal with this problem, we designed an improved dynamic matrix controller (DMC), in which the uncertain time-delay
is transformed to the fixed time-delay by two buffers. An updating method for the step-response coefficient is put forward
to handle the effect of time-delay on controller. The entire control sequence is transmitted in one time to eliminate the
required updating for control data when packet-dropout is occurred. Furthermore, the stability problem of the improved
DMC system is investigated and a sufficient condition considering the information of time-delay and packet-dropout is
established. By using a real-time simulation software, we illustrate how to determine the maximum tolerable time-delay

and packet-dropout for a given example. Results validate the proposed algorithm.
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Fig. 2 Simulation structure of NCSs based on TrueTime
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