
Inferring Network Topologyvia Driving the DynamisFrank van Bussel and Mar TimmeApril 13, 2007Network Dynamis Group, Max Plank Institute for Dynamis &Self-Organization andBernstein Center for Computational Neurosiene, Bunsenstr. 10, 37073Göttingen, Germanytimme�nld.ds.mpg.deWe present a method to infer the omplete onnetivity of a network from itsstable response dynamis. As a paradigmati example, we onsider networks ofoupled phase osillators and study their long-term stationary response to tem-porally onstant driving. The response depends harateristially on both thedriving signals and the underlying network onnetivity [1℄. Thus, for a givendriving ondition, measuring the phase di�erenes and the olletive frequenyreveals information about how the units are interonneted. Su�iently manyrepetitions for di�erent driving onditions yield the entire network onnetivity(the absene or presene of eah onnetion) from measuring the response dy-namis only [2℄. For sparsely onneted networks we obtain good preditionsof the atual onnetivity even for formally under-determined problems. Weexpliitely show that the method works equally well for networks with lattieand random onnetivity as well as in the intermediate small-world regime.[1℄ M. Timme, Europhys. Lett. 76:367 (2006).[2℄ M. Timme, http://arxiv.org: ond-mat/0610188 (2006).
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