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We study cellular organisation in different layers of rodent barrel cortex using three-dimensional point
data gathered with an automated method of counting neuron somata. The neuron distributions are
analysed for aggregation and repulsion patterns using methods from spatial point process theory.
Quantifications of the topographical organization of neurons can show structure-function relationships at
the level of microcircuits. Examples of anatomical features that have been quantified with regard to the
spatial distribution includes the bundling of the apical dendrites from layer 5 pyramidal cells, the vertical
organization of cell bodies in human cortex, and amacrine cells in the retina. These studies give
examples of how the analysis of the spatial distribution of neurons is important for testing hypothesis on
development, pathological reorganization and information processing in a cortical barrel column.
We consider the soma distributions to be non-marked stationary point processes. Aggregation and
repulsion patterns in the data are analysed by computing three-dimensional second-order functions, the
Ripley's K-function, the L-function and the pair-wise correlation function. The values are compared to
complete spatial randomness (CSR) for indications of clustering or regularity. Furthermore, we analyse
cellular organisation changes in different layers and compare results from different cortical barrel
columns.
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