BMC Neuroscience

BioMed Central

Open Access

Poster presentation

Spike-timing-dependent plasticity and temporal input statistics
Henning Sprekeler* and Laurenz Wiskott
Address: Institute for Theoretical Biology, Humboldt University Berlin, Berlin, Germany
Email: Henning Sprekeler* - h.sprekeler@biologie.hu-berlin.de
* Corresponding author

from Sixteenth Annual Computational Neuroscience Meeting: CNS*2007
Toronto, Canada. 7–12 July 2007
Published: 6 July 2007
BMC Neuroscience 2007, 8(Suppl 2):P86

doi:10.1186/1471-2202-8-S2-P86

<supplement> <title> <p>Sixteenth Annual Computational Neuroscience Meeting: CNS*2007</p> </title> <editor>William R Holmes</editor> <note>Meeting abstracts – A single PDF containing all abstracts in this Supplement is available <a href="http:www.biomedcentral.com/content/pdf/1471-2202-8-S2-full.pdf">here</a></note> <url>http://www.biomedcentral.com/content/pdf/1471-2202-8-S2-info.pdf</url> </supplement>

© 2007 Sprekeler and Wiskott; licensee BioMed Central Ltd.

A lot of research has recently focused on possible functional interpretations of the peculiar dependence of synaptic plasticity on the relative timing of pre- and postsynaptic spikes. Here we use a linear Poisson neuron to
analytically examine how the temporal statistics of the
input signals influence the distribution of the synaptic
weights. The analysis shows that the outcome of learning
is not determined by the shape of the learning window
alone, but rather by the convolution of the learning window with the shape of the excitatory post-synaptic potential (EPSP), subsequently referred to as the effective
learning window. This indicates that very different learning windows may have the same functional role depending on the shape of the EPSP. Moreover, it offers a new
interpretation of the commonly observed asymmetry of
the learning window of spike-timing-dependent plasticity
(STDP) as a mechanism for inverting neuronal low-pass
filtering as invoked by the EPSP.

ing to the speculation that there could be a connection
between cortical rhythms and STDP learning.
Interestingly, it turns out that irreversible input statistics,
e.g., causal dependencies between the input signals, tend
to destabilize the weight distribution and favor oscillating
weights. This observation challenges the interpretation of
the asymmetric learning window as a causality detector.

For reversible input statistics, the learning rule shows a
preference for certain frequency ranges in the input signals. If the symmetric component of the effective learning
window has the form of a low-pass filter, STDP focuses on
low-frequency components of the input signals, i.e., components that vary slowly relative to intrinsic time scales
given by the learning window and the EPSP. This is in line
with several learning paradigms that have been proposed
as mechanisms for learning invariant sensory representations and for the self-organized formation of visual receptive fields. Moreover, in case the EPSP is short, the
effective learning window acts as a band pass filter, lead-
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