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Design of an observer-based controller using linear matrix inequalities for a
class of nonlinear systems with less conservative LPV conditions

!Maryam Kazerouni, 2-Samira Kankash
! Department of Electrical Engineering, Zargan Branch, Islamic Azad University,
Zargan, Iran
2 Department of Electrical Engineering, Pasargad Non-Profit University, Shiraz,
Iran

Abstract- In this paper, observer-based controller design is proposed for a class of
nonlinear systems. It is not possible to design a controller for some nonlinear
systems, since the nonlinear term must be true under a condition called the Lipschitz
condition. Lipschitz is a stronger form of continuity for functions, in which the
function is bounded in terms of the rate of change. Usually, solving such problems
leads to a series of linear matrix inequalities. One of the goals of this paper is to
reduce conservatism in such systems. Here, reducing conservatism means that the
larger the range of Lipschitz constants in the linear matrix inequality, the less
conservatism there is and the more accurate the solution. In this paper, we overcome
the limitations imposed by the Lipschitz condition by using the linear parameter
variation (LPV) approach. With this technique, we introduce more appropriate
Lipschitz conditions, which lead to providing less conservative conditions in this

type of nonlinear systems.

Keywords: Linear Matrix Inequality Method, Lipschitz Systems, Controller
Design, Observer Design, Conservatism-Linear Parameter Variable
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