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Design of adaptive robust output feedback dynamic controller for

thickness control in a cold strip rolling mill
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(1. College of Electric Engineering, Yanshan University, Qinhuangdao Hebei 066004, China;
2. College of Automation, Harbin University of Science and Technology, Harbin Heilongjiang 150080, China)

Abstract: The thickness control system of cold strip rolling mill can be considered a linear uncertainty time-delay
system with external disturbance. Firstly, robust output feedback dynamic controller for nominal system is designed to
improve the dynamic and static performance of closed-loop system. The uncertainty matching condition is not necessary,
and the parameter adaptive estimator law for uncertainty upper bound and adaptive controller are then designed on the basis
of Lyapunov stability theory by taking parameter and disturbance uncertainty into account together. So the asymptotic
stability of closed-loop system is guaranteed, and design conservation is reduced. Effective thickness control is also fulfilled
for the exit strip by the robust output feedback dynamic controller and the adaptive controller. Finally, a simulation example
is given to illustrate the efficacy of the proposed adaptive robust controller.
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i (Mathematical model of thickness control

system and problem description)
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11 (Design of adaptive robust output feed-
back dynamic controller)
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4 B K4S E (Simulation and results)
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Fig. 1 The state and output responses of robust output

feedback dynamic controller
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Fig. 2 Adaptive estimate value of the uncertainty upper

bound and output of adaptive controller
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Fig. 3 Time response of states and control input of

rolling mill
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