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Self-organizing networks - introduction

Most popular self-organizing network: Kohonen
maps (by Teuvo Kohonen) 

Topology preserving maps
Computes a function f defined from an inputspace A to an 
outputspace B

with dimension(A) ≥ dimension(B)
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Continuous function (topology)

is a function f where a set of points near f(x) always
contain the image of a set of points near x
or
a neighbourhood of f(x) always contains the image 
of a neighbourhood of x

http://upload.wikimedia.org/wikipedia/commons/thumb/a/a7/Co
ntinuity_topology.svg/300px-Continuity_topology.svg.png



Self-organizing networks - introduction

Kohonen model has mathematical & biological
background

many stuctures in brain have linear or planar topology (1. 
or 2. Dimensions)
on the other hand sensory experience is multidimesional

Question: 
how is the multidimensional input projected to the 2 
dimensional neuronal structure



Mapping of the visual field on the cortex
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The visual cortex is a kind of map of the visual field



The somatosensory and motor cortex

http://pharyngula.org/~pzmyers/neuro/chap9/homunculi.jpg



Kohonen - idea

http://johannes.lampel.net/bll137-Dateien/image044.jpg



Sample

SOM applet from the „Universität Bochum“
http://www.neuroinformatik.ruhr-uni-
bochum.de/ini/VDM/research/gsn/DemoGNG/GNG.html



Algorithm – start



Algorithm – step 1



Algorithm – step 2

ftp://ftp.shef.ac.uk/pub/uni/academic/N-
Q/psology/gurney/NeuralNets/l7.ps
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http://www.statistics4u.info/fundstat_germ/img/
hl_kohonen1.png



Algorithm – step 3

http://www.informatik.uni-ulm.de/ni/Lehre/WS04/ProSemNN/pdf/SOM.pdf

ftp://ftp.shef.ac.uk/pub/uni/academic/N-Q/psology/gurney/NeuralNets/l7.ps
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Algorithm – step 4

maxt
t

start

end
start

t
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⋅=
ε
εεε

maxt
t

start

end
start

t
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⋅=
δ
δδδ



Algorithm



http://de.wikipedia.org/wiki/Self-Organizing_Maps
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Kohonen maps – reduction of dimensions

1-dimensional Kohonen map
spanning a 2-dimensional 
triangle

ftp://ftp.shef.ac.uk/pub/uni/academic/N-
Q/psology/gurney/NeuralNets/l7.ps
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2-dimensional Kohonen map
spanning a 3-dimensional
figure
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