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A Study on the Stability of Control for Nonlinear Saturated Systems
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Abstract : In realistic control systems, the nonlinear saturation attributes of the control actuator due to physical
limitations should be taken into account. This nonlinear saturation of actuators may cause not only deterioration
of the control performance but alsc a large overshoot during start-up and shut-down. As the overshoot
increases, the system may become oscillatory unstable. In this paper, the supervisor implementation which
guarantees good performance for saturation operation and prevents reset wind-up is presented. Moreover, the

sufficient conditions of the stability for saturated systems using supervisory control with a dynamic controller are
provided in the discrete-time domain. A numerical example is illustrated to depict the efficiency of supervisory
control for a typical saturated production-distribution system controlled by a discrete-time dynamic controller and

to validate basic results by simulation.
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