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How few elements can systematically shape large-scale patterns 

 
 
In many biological systems, variability, i.e. systematic differences between the system 
components, can be expected to outrank statistical fluctuations in the shaping of self-
organized patterns. In principle, the distribution of single-element properties should 
thus allow predicting features of such patterns. Using a range of models for pattern 
formation, particularly for excitable systems, we explore this predictability of patterns 
and we show that single-element properties are systematically mapped onto patterns. 
As a next step, we explore, how this scenario translates to dynamic processes on 
graphs, for which we recently discussed the graph equivalent of spatiotemporal pat-
terns and its dynamical prerequisites. 
Using a model of conflict dynamics on graphs as a starting point we then study the 
applicability of this shaping of patterns to various production and distribution process-
es in logistics, where biological pattern formation often serves as a role model for im-
plementing and organizing forms of distributed computation and other tasks. 
On a more general level our set of studies point out an additional layer of pattern regu-
lation, which can potentially be exploited to shape the results according to the system’s 
needs. 
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