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HORPHOLOGICAL TRANSFORMATIONS ON A RANDOMLY FILLED 3D NETWORK
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ABSTRACT

The nodes of a 3D cubic face—centred network, simulated on a computer,
are randomly filled with points up to a given density. The structure
obtained is then modified by two morphological transformations : dilation
or closing. Two parameters can be adjusted : the density of points of the
initial structure and the size of the transformation. The progressive
filling of the space by transformations of increasing size 1% then3follo—
wed by the Euler—Poincaré characteristic measured in spaces R to R
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INTRODUCTION

Some basic quantitative parameters of image analysis (volumic frac-
tion , specific surface , integral of mean curvature, gaussian curvature)
can be obtained from the Euler—Poincaré characteristic (E.P.C.)(Serra,
1982). The densification of a material is conveniently described by these
parameters, but they are usually attainable within a limited range.
Moreover, is there a general evolution, whatever the densification pro-
cess? At first, 3D structures of points of increasing densities were simu-
lated on a computer (Euler—Poincaré characteristic of a randomly filled
3D network, submitted to Journal of Microscopy). Each structure was built
up from a given number of points randomly placed, with equal probabili-
ties, on the nodes of a (200 X 200 x 200) cubic face—centred (C.F.C.)
network. The density of points was adjusted to cover the whole compacity
range O — 1.Then, the specific values of the E.P.C. in R1, Rzand R3 were
followed as a function of the compacity (i.e. NL, NA and NV as a function
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