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Abstract

Abstract

In practical control systems, it is well known that actuator saturation is a
common nonlinearity and hard constraint. When the actuator saturates, the
performance of the closed-loop systems designed without considering actuator
saturation may deterioration and even instability. Thus, the research on the control
system subject to actuator saturation has an important theoretical and practical
significance.

Generally speaking, there are two design strategies which could adopt to avoid
saturation problems in systems with actuator limits: one-step approach and
anti-windup compensation. The proposed scheme will be designed through
anti-windup compensation method. The existences of model uncertainty always cause
adverse effects to the robustness stability and the performance of control systems.
And the model following control (MFC) structure is noted for its simplicity and
relatively high robustness to stable perturbations. Thus, based on MFC scheme, a new
type of PID-MFC anti-windup compensation mechanism has been proposed to
improve the performance of control systems in this paper. Then, we will use the
theory of integral quadratic constraints (IQC) to analyze the robustness of the
proposed anti-windup scheme. And we derive a sufficient condition for determining
robust stability.

Finally, the effectiveness of the proposed scheme is demonstrated on some
simulation examples. And compared with other current known methods, the proposed

structure has good anti-windup capacity and strong robustness stability.

Keywords: Anti-windup; Model following control; Robustness; Integral quadratic

constraints
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