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ABSTRACT
The net volume tangent count may be performed on a disector sample of a
microstructure; this count provides an unbiased estimate of the Euler
characteristic of the feature set analyzed. For simply connected features
(not necessarily convex), the Euler characteristic is equal to the number
of separate parts of the feature. If the structure consists of a single
multiply connected network, the Euler characteristic is the negative of the
connectivity of the network.
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INTRODUCTION

Sterio (1984) has introduced the device called the disector as a sampling
probe that may be used to estimate the number of features in a three
dimensional microstructure. This paper presents a generalization of this
procedure which permits a straight—forward estimation of a more general
topological property of a microstructure: its Euler characteristic
(Santalo, 1967). The method is based upon the application of the volume
tangent count (DeHoff and Rhines, 1968) to the structure.

Theoretical Background

The two topological properties of interest in the characterization of three
dimensional microstructures are the number of disconnected parts in a
feature set and the collective connectivity of all features in the set.
The connectivity is the number of redundant connections in the skeleton
that represents the feature set, and may be visualized as the number of
times one may cut through the members of the set without increasing the
number of separate parts. Features without redundant connections are
called simply connected and have connectivity equal to zero. A feature
that forms a network may have a very large connectivity. These two proper-
ties are usually reported as values per unit volume of microstructure and
are designated by the symbols NV and CV.
















