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1 Introduction

The area of marked point processes is well developed but their simulation is still a challenging
problem when mark correlations are to be included. In this research we propose the use of
simulated annealing to incorporate the spatial mark correlation into the simulations of correlated
mark point processes.

2 The simulation method

We use a spatial cumulative mark correlation function defined as:�����	��
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is the volume of the unit ball in 2 � . ���3����
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function so that mark correlation features will not be diluted by the
�

-function. In this defi-
nition,
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refers to the mark function
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 . Depending on

the application, different forms of function can be used for the mark function
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commonly used is the product of the marks, i.e.�5��� � 
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are the marks at event = and > separated by distance � .

We propose the use of simulated annealing to introduce the spatial mark correlations into
the simulation. The annealing process optimises the objective function ? defined as
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using an annealing schedule given by
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is the target spatial cumulative mark correlation function and F� 8� ����
 is the corre-
sponding empirical spatial mark correlation function at the =nmpo annealing step.
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3 Example

The method is applied to a published forest dataset (Cressie, 1993) shown in Figure 1, for which
the empirical F� �3�	��
 function is given in Figure 2. The initial realisation of the simulation and
the final simulated pattern following the annealing process are given in Figure 3. The simulated
annealing process is shown in Figure 4. Characteristics of the dataset, such as point pattern
summary statistics, mark correlation, mark covariance and variogram are very well reproduced.
For example, Figure 5 shows a comparison of mark covariance for the dataset and the simulated
pattern.
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