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We present a new finite dimension estimator for infinite dimensional systems with
discrete spectrum and finitely many eigenvalues in Re(s) > —4§ for all § > 0 [1].
The existence of a finite dimensional compensator for stabilizing such systems was first
proved by Schumacher [2,3]. The considered class included parabolic systems with
bounded control and observation operators. Subsequently, Curtain in [4-6] proposed
an alternative scheme applicable to a general class of parabolic or hyperbolic systems
with Neumann or Dirichlet boundary conditions and bounded or unbounded control and
observation operators. It was named integral dynamic output feedback control and it
was based on the relocation of the eigenvalues. All these approaches share the common
disadvantage that the dynamics corresponding to an infinite number of eigenvalues in
Re(s) < —¢ are neglected in the estimator equations.
The approach proposed by Fujii in [7] seems to overcome this problem. There, a func-
tional observer of Luenberger type was presented. The solution of linear parabolic initial
boundary value problem was decomposed into the solution when the control input was
zero and the solution when the initial condition was zero. The observation law, then,
included the convolution integral of these decomposed solutions with the solution of the
state feedback control law. However, the resulting observer was of infinite dimension.
Here, we propose and analyse a new observer of finite dimension, coupled with a finite
dimensional feedback controller. As in [2-6], we still express the dynamics in terms of a
stable and an unstable part. In our new approach, we take advantage of the fact that
the stable part can be decomposed as in [8]. This is the new trick which enables us to
determine our observer.

Our numerical test concerns the stabilization of two-dimensional linearized Navier-
Stokes equations by a boundary control and using boundary observations of velocity and
of pressure in the case of a flow around a circular cylinder. We show also that the new
estimator remains efficient above an acceptable Signal to Noise Ratio for the nonlinear
Navier-Stokes equations.
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