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Tracking performance limitation of multi-channel networked systems

ZHAN Xi-sheng™2, GUAN Zhi-hong?f, WU Jie!, ZHANG Xian-he!, WU Bo'
(1. College of Mechatronics and Control Engineering, Hubei Normal University, Huangshi Hubei 435002, China;
2. Department of Control Science and Engineering, Huazhong University of Science and Technology, Wuhan Hubei 430074, China)
Abstract: The performance limitation for multi-channel networked system with white noise and coding constraints is
studied. The tracking performance is measured by the energy of the tracking error. The tracking performance limitation
of multi-channel networked system is obtained by applying spectral factorization technique and norm matrix theory. It is
shown that the performance limitation for a multi-channel networked system is depending on the intrinsic properties of a
given plant such as nonminimum phase zeros, zero direction, unstable poles, pole direction, code and white noise. The
result also shows how the multi-channel network may fundamentally constrain the tracking capability of a control system.
A typical example is given to illustrate the theoretical results.
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Fig. 1 The physical architecture of networked system
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Fig. 2 Tracking performance limitation of networked systems
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