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Abstract: For a networked feedback control system with packet loss in the communication channel, the multiplicative
noise model is used to describe the channel uncertainty induced by packet loss. According to features of the networked
system, a new controller structure is proposed for the asymptotic tracking problem of the networked system. The mean-
square stabilizability of the system under this structure is studied. And then the equivalence between the optimal asymptotic
tracking and the mean-square stabilizability is studied. On this basis, the stochastic mean-square optimal control theory is
used to solve the mean-square optimal asymptotic tracking design for the system, which depends on the mean-square
stabilizing solution of a modified algebraic Riccati equation (MARE). Further, we propose a new algorithm for searching
the mean-square stabilizing solution to the MARE. Finally, the simulation results verify the effectiveness and feasibility of
the method proposed in this paper for the optimal asymptotic tracking problem of the networked feedback system over the
lossy channel.
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Fig. 1 A traditional state feedback control system
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Fig. 4 The algorithm flow chart of mean-square stabilization solution
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Fig. 6 Tracking costs with different packet loss rates
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