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Average Euclidean distance between two random points in rings
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Akira CHO*, Norimitsu ISHIT**, Isamu TAKAHARA***| Yoshiaki OHSAWA ****

The present paper analyzes the expected Euclidean distances on the ring where the origins and
destinations are uniformly and independently distributed. We derive the analytical form of average
distance not only within a ring but also between two rings by using Crofton’s formula in geometrical
probability. Since our results encompasses both circle and arc, we fairly extend existing works as
far as mathematical form is concerned. In addition, we derive the volume of through traffic whose
origin and destination are both generated in outer ring. The theoretical results are applied to the
cost allocation problem for road maintenance which is one main topics of city planning in Japan.
The formulation was chosen as simple as possible in order not to blur the issue of cost sharing.
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