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Abstract. The likelihood method is developed for the analysis of so- 
called regular point patterns. Approximating the normalizing factor of 
Gibbs canonical distribution, we simultaneously estimate two parameters, 
one for the scale and the other which measures the softness (or hardness), 
of repulsive interactions between points. The approximations are useful 
up to a considerably high density. Some real data are analyzed to 
illustrate the utility of the parameters for characterizing the regular point 
pattern. 
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1. Introduction 

Suppose  we are given a mapped  spatial pat tern of points in a finite 
planar  region. The points  may be individuals of animals or plants, and the 
region may be their habitat. When a mass of territorial animals are settled 
in a certain habitat,  they usually show a pat tern where individuals are 
rather equally spaced f rom one another.  Such a pat tern of points is called 
"regular". It is easily surmised that  this regular pat tern is due to territorial 
aggression. It will be interesting to know how strong and hard this 
aggression, or repulsive interaction, is in this species of animals. 

We suppose that  these pat terns are realized after some adjus tment  of 
positions. Thus,  these may be in a sort of equilibrium system under  a 
certain mechanism. The simplest examples of self-organized mechanisms 
include mutual  interaction, which is described by a funct ion of distances 
between points or individuals. It is customary to assume that  an equi- 
l ibrium system is statistically characterized by a Gibbs distr ibution of a 
total  potential  energy. Then,  what  sort of interaction potential  is working 
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