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ABSTRACT

The structures considered in the present paper are the realisation of a stationary ergodic
random set and the problem is to estimate their specific Euler-Poincaré characteristic. The
estimator proposed here leads to unbiased results whatever the space dimension. It has been
tested on a 3D face centred cubic Bernoulli grid with densities ranging from 0 to 1. Moreover,
the variance of this estimator has been calculated experimentally for every dimension and for all
possible densities. With a large number of fields (~l0000), these experimental results fit the
theoretical curves calculated for 0, 1 and 2D spaces.
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INTRODUCTION

The Euler-Poincaré characteristic (E.P.C.) or connectivity number, Nn (X) measured in
R“ space, provides a topological description of a set X. For a bounded set totally explored
through successive fields, a method called the << shell-correction >> had been proposed to
evaluate the E.P.C. by Bhanu Prasad et al. (1989). This correction has also been applied by
Gundersen et al. (1993) for biological studies.

This method has been naturally extended to stationary ergodic random sets (Jouannot,
1994), only for which specific values of the E.P.C. [Np, Nl, Na and Nv] are meaningful. These
parameters are linked, via the classical stereological relationships (De Hofi‘ and Rhines, 1968)
(Serra, 1982), to the volume fraction of a phase [Vv] or the specific surface area [Sv] the
integral of mean curvature [Mv] and the integral of Gaussian curvature [Gv] of the interface.
Unfortunately, owing to edge effects, an estimator based on the << shell-correction » method is
only asymptotically unbiased for digitized sets and it leads to misleading results for small field
sizes (Jouamiot and Jernot, 1993).

A new procedure of measurement leading to an unbiased estimation of the specific
E.P.C. is then presented in the following section.














