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ABSTRACT
Image analysis often includes a. measurement process. It is \vell known that direct mea-
surements on images may introduce biases that need to be corrected.
In the case of image analysis of man-macle vitreous fibers, one needs to measure their
diameter and their length, in order to obtai11 the diameter distribution, which one may
want to weight by the le11gtl1 of the fibers, or by their volume. If one is genera.lly able to
measure fiber diameters directly after some segmentation steps and correct any measure-
ment bias by Miles-Lantuéjoul-like methods, one cannot access directly the fiber lengths
in all cases, for example when both ends of the fibers are not always visible.
In this paper \ve present three original methods, based 011 different assumptions, that allow
to estimate both the unbiased diameter distribution and the mean le11gtl1 by diameter class
i11 any configuration, which in turn allow to estiinate with a high degree of confidence any
le11gtl1, surface or volume-weiglited diameter distribution.
These methods were tested on simulated images, and yielded remarquable results.
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INTRODUCTION
In the case of this study, fibers are objects appearing as the intersection of elongated
rectangles by a field of view, like man-made mineral fibers in SEM, as in figure 1.
I11 this paper we present three difi'erent methods to estimate the mean length by diameter
class of a. fiber population which requires only the information given by random sampling
on the population by fields of view, all at the same mag11ifica.tion, suitable for diameter
n1easureme11ts. These methods allows also to obtain the unbiased diameter distribution.

PRELIMINARY HYPOTHESIS

VVe suppose we need to ilivestigate fibers 011 a plane support. Additionnaly, we suppose
that the fiber concentration is so that the underlying support is visible in places, and












