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ABSTRACT

The problem of simulating a 3d stationary gaussian random function is considered. The
turning bands method is a stereological device designed to reduce a 3d simulation into
unidimensional ones. This paper mainly deals with the practical implementation of this
method.
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INTRODUCTION

A random function is said to be gaussian (”multigaussian” in the geostatistical jargon) if
any linear combination of its variables follows a gaussian distribution. Its spatial distri-
bution is totally characterized by its mean value m and its covariance function C.

This paper is devoted to the non-conditional simulation of stationary 3d ga.ussian random
functions over a discrete or continuous three-dimensional domain D. In \vl1at follows, we
shall assume m = 0 and C'(0) = 1 (standard case).

An idea for a simulation algorithm is suggested by the Central Limit Theorem (Feller,
1971) which implies that under some mild assumptions the average of independent random
functions (non necessarily gaussian) tends to become gaussian as their number becomes
very large. To put this idea into practice, two questions must be considered:

i) How to generate random functions, not necessarily gaussian, with a given covariance
function? In this paper, the turning bands method is investigated. Devised by Matheron
in 1972, this method starts with the principle that it is easier to simulate along a line
where the points are sequenced, rather than directly in R3. However, this method has
met with resistance from practioners using simulations, mainly because of problem due
to discretization and truncation. This paper sets out to show that these difliculties can
be surmounted.

ii) Ho\v many random functions must. be generated? To answer this question is not very












