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Abstract
We introduce a new fully non-parametric two-step adaptive bandwidth selection 
method for kernel estimators of spatial point process intensity functions based on 
the Campbell–Mecke formula and Abramson’s square root law. We present a simula-
tion study to assess its performance relative to other adaptive and global bandwidth 
selectors, investigate the influence of the pilot estimator and apply the technique to 
two data sets: A pattern of trees and an earthquake catalogue.
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1 Introduction

The first step in any analysis of a spatial point pattern is usually estimating its inten-
sity function (Diggle, 2014; Illian et al., 2008; Van Lieshout, 2019). To do so, var-
ious techniques exist. Perhaps the oldest is quadrat counting (Du Rietz, 1929) in 
which one simply reports the number of points falling in each quadrat scaled by the 
quadrat volume. Instead of fixed quadrats, one might use the cells in a tessellation 
formed by the pattern itself as the units for counting (Barr and Schoenberg, 2010; 
Moradi et al., 2019; Ord, 1978; Schaap and Van de Weygaert, 2000). However, the 
most popular technique by far seems to be kernel estimation (Diggle, 1985).
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