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Stabilization of Non-minimum Phase Switched Nonlinear Systemswith the

Concept of Multi-Diffeomor phism

Abstract

In this paper we propose a control approach for the stabilizaticm céss of switched
nonlinear systems where each mode may be non-minimum phase. Theegrappsoach is
based on the exact input-output linearization and the Lyapunov stah#iory. The main
contribution in this work is to elaborate a strategy of switchingréwourse to the concept of
multi-diffeomorphism makes it possible to guarantee an improveofethte transient state
compared to a feedback linearization based on one diffeomorphisaifictly, we show the
sufficient condition for the exponential stability and the exponenipder bound of the
trajectory of the switched system. The theoretical reantsapplied to a hon-minimum phase

inverted cart-pendulum in order to illustrate the effectivemmdéshe proposed approach.
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1. Introduction

In recent years, control design problem for nonlinear systems zeith dynamics has
attracted-much attention. If the zero dynamics of a systeamyimptotically stable, the system
is also called minimum phase. Thus, stabilizing a nonlinear riomum phase system is
again a challenge. Zero dynamics play an important role in #as af modeling, analysis,
and synthesis of systems [1, 2]. Zero dynamics exist in magtigaiesystems, such as flight
control [3, 4], control of rigid robots by the so-called computed tormge¢éhod [5, 6, 7],
continuous stirred tank reactors (CSTR) control, aircraftdrajg tracking control and so on
[8, 9 10]. Some contributions have also been devoted to non-minipmase switched
nonlinear systems where each nonlinear mode may be non-minimum phade [13, 14,
15]. In [12], Ho control goal is achieved for a class of non-minimum phase casuéitbed

nonlinear systems where the internal dynamics of each modeuimad to be asymptotically
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