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ABSTRACT

The scope of stereology is to infer characteristics of features of a three-
dimensional structure from measurements on two-dimensional (usually planar)
sections. A feature is characterized by one or more variables, x, with a probability
distribution function X(x). In a two-dimensional section one observes "prints" of
the three-dimensional features intersected, which are characterized by variables, y,
with a measurable distribution Y(y). Provided that the variables, x, completely
define the features, it is possible to derive a relation between the two
distributions, in the form of an integral equation giving explicity Y(y) as an
integral containing X(x). The integral equation is usually unsolvable for X(x) by
analytical means.

In the paper, a general method is developed to solve equations of this type.
The basis of the method is the discretization of the two distributions in classes,
or intervals, and the linearization of the relation between them, which can then be
solved for X(x) by standard matrix methods. The linear relation between the two
distributions involves coefficients which can be calculated with any degree of
accuracy but depend on the chosen amplitudes of the intervals.

The stability of the solutions can easily be assessed through the method
developed, and various parameters are introduced with which the stability can be
evaluated.

The method is applied to the determination of the length distribution of
oriented lines in a plane from the measurement of the number of points of
intersection with test lines of various orientations.
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INTRODUCTION

The problems that arise in stereology (e.g. Delloff and Rhines, 1968;
Underwood, 197(1) can be stated in the following way, where, for simplicity, we
consider one-variable problems. A 3D structure contains (invisible) features of a
given type, e.g. particles, boundaries (surfaces), lines (edges), dihedral angles, etc.,
each of which is characterized by the value of a variable x (in general, more than
one variable may be considered). Examples of variables x are: particle dimensions
or volume; surface area, curvature and orientation; line length, curvature and




















