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ABSTRACT ‘

It is shown that the distribution of a. random line in the plane can be determined
from the probabilities of hitting segments which are directed to a fixed point. The ‘

relation of the problem to the theory of the Radon transform is explained.

1. INTRODUCTION

Let 7 be a random line in the Euclidean plane. For every segment s in the plane we
denote the probability that 7 intersects s by c(s). The results of Ambartzumian (1976)
concerning line measures imply that the distribution P of 7 is uniquely determined by

the system of all probabilities c(s). Moreover, explicit formulas are known which enable

the calculation of P from the c(s) (Mecke and Nagel, 1982).

In this paper it is demonstrated that for the determination of P one only needs
the probabilities c(.s) for segments which are directed to a fixed point. The problem is
very theoretical and may be regarded as belonging to the two-dimensional mathematical
stereology. But it seems to be interesting because not only moments but a complete

t\vo-dimensional distribution is calculated.

In section 4 the special case is considered that the distribution P of 7 has a density
p. The Radon transform 13 of p can be represented as a function depending on the ‘

probabilities c(s). A general solution without using densities is given in section 3.
The analogous problem for a finite number of random lines may be treated in a

I
similar manner.

2. PROBLEM

In the following the Euclidean plane is identified with the space R2 = {(a;1,a:2) : I






