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Introduction
We here focus on constructing a hierarchical neural sys-
tem for position-invariant recognition, which is one of the
most fundamental invariant recognition achieved in vis-
ual processing [1,2]. The invariant recognition have been
hypothesized to be done by matching a sensory image of
a particular object stimulated on the retina to the most
suitable representation stored in memory of the higher
visual cortical area. Here arises a general problem: In such
a visual processing, the position of the object image on
the retina must be initially uncertain. Furthermore, the
retinal activities possessing sensory information are being
far from the ones in the higher area with a loss of the sen-
sory object information. Nevertheless, with such recogni-
tion ambiguity, the particular object can effortlessly and
easily be recognized. Our aim in this work is an attempt to
resolve such a general recognition problem.

Mechanisms
A first resolution to the problem mentioned above is that
we have to show information flow preservation of the
object image in the input layer to the higher model layer
even through some intermediate layers. This should be
achieved even though some object information (here,
positions of the object on the input) has been losing. For
this, we employ marginalization of feature components
over the corresponding positional region on each layer.

The advantage of this marginalization is that the features
extracted from an input image are being preserved to
project through the higher intermediate layers to the
model layer, keeping only necessary positional informa-
tion of the input. The second problem about positional
uncertainty should be resolved by establishing most
appropriate projections of earlier layer to the next higher
layer. To find the most appropriate projections, a similar-
ity is measured between the model reference features and
marginalized features for each layer. Then, taking a maxi-
mum operation of the similarity measures, the most
appropriate projections are detected to establish a whole
connection between the input and model layers, specify-
ing the object position on the input image. Finally,
employing a dynamic model of cortical columns [3], we
propose a position-invariant object recognition system in
a dynamic routing circuit, without any loss of concepts
about the position-specific marginalized features men-
tioned above. Then, we will test and discuss the ability of
our proposed system for recognition performance, speci-
fying a correct position of a particular object. Figure 1.

from Eighteenth Annual Computational Neuroscience Meeting: CNS*2009
Berlin, Germany. 18–23 July 2009

Published: 13 July 2009

BMC Neuroscience 2009, 10(Suppl 1):P366 doi:10.1186/1471-2202-10-S1-P366

<supplement> <title> <p>Eighteenth Annual Computational Neuroscience Meeting: CNS*2009</p> </title> <editor>Don H Johnson</editor> <note>Meeting abstracts – A single PDF containing all abstracts in this Supplement is available <a href="http://www.biomedcentral.com/content/files/pdf/1471-2202-10-S1-full.pdf">here</a>.</note> <url>http://www.biomedcentral.com/content/pdf/1471-2202-10-S1-info.pdf</url> </supplement>

This abstract is available from: http://www.biomedcentral.com/1471-2202/10/S1/P366

© 2009 Sato et al; licensee BioMed Central Ltd. 
Page 1 of 2
(page number not for citation purposes)

http://www.biomedcentral.com/1471-2202/10/S1/P366
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/


BMC Neuroscience 2009, 10(Suppl 1):P366 http://www.biomedcentral.com/1471-2202/10/S1/P366
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

Acknowledgements
This work was supported by the Hertie Foundation, by the EU project 
"Daisy", FP6-2005-015803 and by the German Federal Ministry of Educa-
tion and Research (BMBF) within the "Bernstein Focus: Neurotechnology" 
through research grant 01GQ0840.

References
1. Wiskott L: How does our visual system achieve shift and size

invariance.  In 23 Problems in Systems Neuroscience Edited by: van
Hemmen JL, Sejnowski TJ. Oxford University Press; 2004. 

2. Olshausen B, Anderson C, Van Essen D: A multiscale dynamic
routing circuit for forming size- and position-invariant object
representations.  J Computational Neuroscience 1995, 2:45-62.

3. Wolfurm P, Wolff C, Lücke J, Malsburg C von der: A recurrent
dynamic model for correspondence-based face recognition.
J Vision 2008, 8:1-18.

A main concept of the feature hierarchical network systemFigure 1
A main concept of the feature hierarchical network 
system.
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