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Mutual information rate and analytic constraint
in linear time invariant control systems

ZHANG Hui, SUN You=xian
(National Laboratory of Industrial Control T echnology, Department of Control
Science and Technology, Zhejiang University, Hangzhou, 310027, China)

Abstract: Linear discretetime time-invariant feedback systems disturbed by random processes are in—
vestigated from the view point of information theory. Mutual information rate is employed as a measure
of information transmission in systems to formulate the basic information condition of the tracking con—
trol problem. Based on this condition, a new design constraint is derived in dealing with the “fhforma-
tion destruction” induced by exogenous disturbance input.- Such analytic constraint indicates a relation
between Bode integrals of the sensitivity function and the complementary sensitivity function, and im-
plies arequirement of the unstable poles and nonm mimum phase zeros of the open loop transfer function
when it is strictly proper.
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