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Abstract: In this paper, we develop a nonlinear observer for switching linear
systems. The developed state observer offers the properties of being self-
tuning without any information about the switching instants and the current
mode of the switching system to be observed. Numerical example is provided
to highlight the usefulness of the developed results.
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1 Introduction

Estimation of switching systems has rapidly increased in importance with the develop-
ment of new circuits technologies. Recently, we witnessed an increasing interest in the
so-called switching systems. We call herein switching systems all dynamical systems
described by differential inclusions of the form

ẋ(t) ∈ {fσ(x(t), u(t))}σ∈A ,

where x(t) is the state variable, u(t) is the control input, and fσ( · , · ) is a collection
of continuously differentiable functions parameterized by σ belonging to some given set
A. Such systems are composed of both discrete and continuous subsystems. Control,
observation, and supervision of this kind of systems appear in many ongoing research
projects such as multimedia protocols, electrical circuits, systems subject to failure and
so on.

Numerous control procedures are based on the knowledge of all state variables of
the considered system. This assumption is not always true since the measurements
of the states variables are, in most cases, not possible or simply too expensive. For
this reason, observer design has received widespread attention since the introduction of
Kalman theory and remains of great importance nowadays.
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