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Abstract: The optimal tracking performance of multi-input multi-output (MIMO) discrete-time networked control sys-
tems (NCSs) with the packet loss, time-delay, encoding-decoding and two channel noise is studied in this paper. Based on
the frequency-domain method, a binary random process is used to simulate the date packet loss, and the channel noise is
assumed to be additive white Gaussian noise (AWGN). The tracking performance limits under the influence of packet loss,
two channel noise, time-delay, and encoding-decoding are derived. Using a single-degree-of-freedom (SDOF) compensator,
an explicit expression for the optimal tracking performance of NCSs under encoding-decoding and time-delay constraints
is obtained by means of tools such as coprime decomposition and Youla parameterization. It is shown that the tracking per-
formance has a close relation with the intrinsic characteristic of the plant such as locations and directions of nonminimum
phase zeros and unstable poles, as well as the time-delay, packet loss rate and power spectral density of AWGN.
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