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RESUME. Dans ce travail préliminaire, nous proposons la construisons d’un observateur
adaptatif pour un systéme continu-discret. Il est bien connu que les observateurs adaptatifs
jouent un role trés important dans I'estimation des états et des parametres. Beaucoup de
résultats sont connus sur les observateurs adaptatifs pour des systémes continus a sortie
continue (voir par exemple [1, 2, 7, 11]). dans ce travail nous considerons un systeme
linéaire avec une une sortie discréete et nous proposons un algorithme pour estimer et I'état
et le paramétre sans la condition d’exitation persistante. 'observateur adaptatif proposé
est assez interessant du fait 'exponentielle convergence de 'erreur.

ABSTRACT. In this preliminary work an adaptive observer for continuous-discrete systems
is proposed. It is well known that adaptive observer is very important for state and parame-
ters estimation; most of known results concern continuous systems with continuous-output
or discrete-time systems with discrete outputs (see for instance [1, 2, 7, 11]). In this paper
we consider a linear system with discrete outputs and we propose an algorithm to estimate
both the state and the parameter without any persistence condition. The proposed adap-
tive observer is shown to be quite promising due to the exponential error convergence.
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1. Introduction

Since the seventies, many works have been done for adaptive observer (continuous
systems with continuous outputs, discrete systems with discrete outputs), we can find
somme of these works in [, 0, Y] and references therein.

We consider here a linear system coupled with a discrete output ;, which is measured at
times 0,1,..., k., k+1,...:

() = Az(t) + p(t)0 0
y(k) = Cx(k)

This system is in its adaptive form (see [¢] for instance) where the control is null. So A is
an anti-shift matrix, ¢(t) € IR"™ is a time-varying vector, and 6 is a constant real parameter.

The observation matrix is given by C'= ( 1 0 ... 0 ). The goal of this paper is to
derive a tool that would allow giving a dynamical estimation of the unknown state as
well as the unknown parameter 6. In [, | 1] the same problem has been considered for

continuous system with continuous output, and in [*] the dynamics as well as the output
are discrete. In these papers an adaptive observer is built. This observer allows estimating
the state and it also allows estimating the parameter if a certain persistence condition is
satisfied. This condition is not easy to check for a given system.

In this paper we deal with a continuous system whose output is discrete and we propose
an algorithm to estimate the state = and the parameter #. This will be done without any
persistence condition.

2. Main result
We consider the following candidate adaptive observer for system (1)
i(t) = Az(t) + ()0, te [k k+1],

Zh1 = 21 — K (O q — Yra1), 2)
Or+1 =0 — T(Czi, — yi).

Where :
o 2, = etz +fet [T et Ap(s)ds.

o' c Rand K € IR" are to be determined.
. _ [kl (k—s)A . - _ LA
We shall use the notation H, = [" " e @(s)ds so we can write 2, | = e’z +

éeAHk.

2.1. A stability result for almost autonomous discrete systems

To prove that system (2) is an adaptive observer for system (1) we need first to prove
the following stability result whose continuous version can be found in [] (pages 48-49) :

Proposition 2.1 Consider a nonautonomous discrete time system that can be written
Vg1 = (U + W(k;))vk, 3

where U is a constant matrix and W (k) is a time-varying matrix. Suppose that all the
eigenvalues of the matrix U belong to open unit disk of complex space C, that is the
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