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Abstract

This paper suggests a new generation of optimal PI controllers for a class of

characterized by saturation and dead zone static nonlinearities and second-

integral component. The objective functions are expressed as the integral of

error plus the weighted sum of the integrals of output sensitivity functions of 

with respect to two process parametric variations. The PI controller tuning co

simplified linear process model involve a single design parameter specific to

optimum (ESO) method which offers the desired tradeoff to several control s

An original back-calculation and tracking anti-windup scheme is proposed in

integrator wind-up and to compensate for the dead zone nonlinearity of the p
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the objective functions is carried out in the framework of optimization problem

constraints which guarantee the robust stability with respect to the process p

controller robustness. An adaptive gravitational search algorithm (GSA) solv

problems focused on the optimal tuning of the design parameter specific to t

anti-windup tracking gain. A tuning method for PI controllers is proposed as 

design of resilient control systems. The tuning method and the PI controllers

validated by the adaptive GSA-based tuning of PI controllers for the angular

laboratory servo system.
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