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ABSTRACT

Several methods can be used to characterize the roughness of non planar surfaces. These
surfaces, in the case of non overlapping can be represented by lR2*IR functions. In this paper
we present the methods derived from mathematical morphology for functions which can be
used to analyse these surfaces. IRHJR functions can be obtained from true relief or perspective
image. These two cases are discussed in terms of anamorphosis. The basic parameters are
briefly introduced. Different morphological functions (granulometry, roughness, connectivity
number), are presented and discussed afier tests on real or simulated images.
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INTRODUCTION

The characterization of non planar surfaces is very important in many fields of application as
fractography, roughness studies on metallic sheets, skin studies and so on. The choice of the
method of characterization depends on several prerequisites. The first of all is the nature of the
relief. If the non planar surfaces have overlapping parts, the relief can be described in HT space
and we must use, for example, 3D mathematical morphology. But, if no overlapping exists the
relief can be described by lR'*IRfi1nctions. In this case, the corresponding grey tone image is
the subgraph of the function and its surface is the graph. In these conditions mathematical
morphology and stereology for functions can be used. When overlapping exists on the non
planar surface, only profilonletric analysis can be used. This kind of surface appears mainly
for ductile fractures. In this paper, we shall consider only the more general case of non
overlapping and, afier a brief recall on stereological measurements for functions, some general
methods will be proposed to describe non planar surfaces by mathematical morphology.

THE DIFFERENT IIVIAGE ACQUISITIONS

From non planar surfaces without overlapping, the grey tone images can be obtained by two
main ways. If the relief is studied by using a 3D roughness apparatus or a confocal
microscope, the grey tone image corresponds to the true relief The grey level gives the
altitude of each point.
If the image is obtained via a scanning electron microscope (SEM), one obtains a perspective
image where the value of each pixel does not correspond to the altitude. However, an
unknown relation exists given by the trans/ér_/imction of the apparatus. In the case of SEM
images, a very simplified transfer function has been proposed by Hénault et al. (1994) which
conserves the classification of roughness.




















