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ABSTRACT

This paper describes statistical properties of various estimators of intensity of anisotropic
boolean segment processes. In order to quantify the estimation variances, the pair correla»
tion function of appropriate random measures has to be evaluated. The projections of the
process on R1 and intersections with a system of (d— 1)-dimensional parallel hyperplanes were
studied. Some results of Benes ei al 1993 are used, where the second order stereological for»
mula for the pair correlation function of the projection measure of anisotropic fibre processes
was derived and estimation variances compared.
These results \vere applied to a study of soil porosity, where the earthworm burrow system were
modelled by a segment process.
The variances of these estimators were compared and the convergence of the serial section
estimator to the projection estimator illustrated. The variance of the serial section estimator
decreases rapidly when the number of sections increases and flattens out to the variance of the
projection estimator. This approximation was used to discuss the effect of the sample shape
onto the variance of length intensity estimation by using serial sections.
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INTRODUCTION

The length density is a basic characteristic of fibre processes. To estimate it, the first method
is to measure all the fibres in a given volume. However, this is generally impossible and people
use serial sections to estimate it ( Hilliard 1967, Kanatani 1984) needing IUR series of parallel
planes. Similarly, estimators based on second order stereology, needing i11 practice IUR random
sections or slices through fixed points, have been introduced (see Jensen & Gundersen 1989,
Kieu & Vedel Jensen 1993). More recently, specific methods have been developed when the
projection of the fibres through thick sections is possible (see Gokhale 1993, Cruz~Orive &
Howard 1991 for example).
However, IUR probes or projection of thick sections may not be available. In such cases,
sampling methods based on sections with given orientations are the last remaining methods
and an unbiased estimator is built if the rose of direction is known.












