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ABSTRACT
This paper discusses the concept of area orientation distribution. It gives the

exact area orientation distribution for rectangular and elliptic particles. The behaviour
of these distributions confirms the assumption that area orientation distributions show
a blurring effect around the expected orientation, which depends on the particle shape.
Nevertheless, the area orientation method seems to give correct estimates of the main
orientation of particle systems.
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INTRODUCTION
The investigation of the orientation distribution of particle systems is an

important problem for biologists, material scientists and other researchers. For the
definition of the direction of a particle or of a particle system there are various
concepts. Some of them are based on the orientation of the particle’s boundary and are
thus not very attractive. A natural concept is the use of the direction of the maximum
Feret diameter of the particle, which supplies satisfactory results for well-formed
particles, such as ellipses. But for some special cases unnatural results are obtained by
this method. For example, for a system of equal rectangles orientated all in the same
direction, the orientation distribution would be a degenerated distribution concentrated
on the two directions of the diagonals of the rectangles. This contradicts greatly the
subjective impression, which expects a direction parallel to the longest rectangle edge.
Another concept, the so called area. orientation of particles, suggested by Odgaard,

Jensen and Gundersen (1990), seems to be more suitable. This area orientation is given
by the distribution of the direction the chord of maximum length passing a randomly
chosen inner point of a particle. Unfortunately, in the special case of ellipses we obtain












