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Spike timing dependent synaptic plasticity (STDP) plays
an important role in temporal information processing.
Whereas our result of the previous study showed that
an interconnected network with STDP plays a role in
spatial information processing [1]. The role is spatial fil-
tering. In the present study, we studied the effect of
learing window of STDP on spatial filtering by the inter-
connected network with STDP using computer
simulation.
STDP learning is domated by learning window. Var-

ious types of learning window of STDP are found in
various brain. In a hippocampus, a post-before-presy-
naptic spike pair couses synaptic efficacy to strengthen

and a pre-before-postsynaptic spike pair courses synap-
tic efficacy to weaken (here we called this type learning
“hippocampal type learning”). In a electrosensory lobe of
an electric fish, the learning of STDP is reverse of hip-
pocampal type learning (here we called “electric fish
type learning”).
Using the learning window of hippocampal type, the

network acted as spatial high-contrast filtering. Left fig-
ure of Fig.3 shows input image. Neuron on white and
grey area receives high and low magnitude of input cur-
rent, respectively. Middle figure in Fig.3 shows output
image from the network. The output image means firing
count of neurons of the network from 9000msec to
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Figure 1 Left figure is an input image. Middle figure is output of the network with STDP applied hippocampal type learning window. Right
figure is output of the network with STDP applied electric fish type learning window.

Fujita BMC Neuroscience 2011, 12(Suppl 1):P113
http://www.biomedcentral.com/1471-2202/12/S1/P113

© 2011 Fujita; licensee BioMed Central Ltd. This is an open access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

mailto:kazu@spikingneuron.net
http://creativecommons.org/licenses/by/2.0


10000msec. In this case, firing count of neurons which
received lower and higher input is lower and larger,
respectively. Thus the network with STDP functioned as
spatial high contrast filtering using learning window of
hippocampal type .
Using the learning window of electric fish type, the

network acted as spatial low-pass filter. Left figure of
Fig.3 shows input image. Right figure of Fig.3 shows
output image from the network. The output image
means firing count of neurons of the network from
9000msec to 10000msec. In this case, spatial high fre-
quency component was reduced and spatial low fre-
quency component is enhanced in output. Thus the
network functioned as spatial low-pass filter using learn-
ing window of electric fish type.
A function of spatial filtering was provided by an

interconnected network with STDP. The function chan-
ged according to a type of learning window of STDP. In
the preset study, we proposed two type of spatial filter-
ing using two type of learning window. The spatial fil-
tering was achieved by dynamically changing connection
of the network based on STDP. The results of this study
suggested that the interconnected network with STDP
might provide appropriate spatial filtering for an
optional image from changing network connection
according to the image.
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