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ABSTRACT

This paper contains a contribution to the problem of the multifractal characterisation of complex
structures arising in image analysis. The early spinodal decomposition of Cahn (Cahn,l965)
has been used to illustrate the approach. This model, resulting from a purely random process,
contains a characteristic length scale 7» and is by constmction a non (multi)-fractal object . It is
shown that a blind use of the box counting method may lead to spurious multifractal curve,
while the scaling of the information entropy provides a method to characterize the morphology
of the model.
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INTRODUCTION

Recently a number of authors have used the concepts of multifractal distribution to attempt to
characterize complex structures by image analysis (Hansen et al.,l988; Blacher et al.,l99l;
Blacher et al.,l993). As some of these authors have noted, this method which is used to
quantify the morphological differences of samples resulting from different methods of
preparation or exhibiting different physical or geometrical properties, suffers from a number of
practical difficulties. In most cases, the fractal and generalized dimension can be defined in a
limited scale range. In these regions the "experimental points" in the log-log plots which
determine the fractal and generalized dimension often present some fluctuations or deviations
with respect to a straight line and it is sometimes difficult to be sure if the observed fractality is
genuine or due to size effects, transient corrections to the power law asymptotic behaviour or
some crossover effects. In order to discuss quantitatively this problem we have considered a
model of early spinodal decomposition (Cahn,l965) used recently to simulate the properties
of microemulsions ( Berk ,l987) and porous media (Bradley et al.,l990). This model, which
results from a purelv random process and presents a complex structure. contains a














