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Pascal CHOSSAT

(Directeur de Recherche au CNRS
Laboratoire Jean-Alexandre Dieudonné) )\

Experiments conducted 40 years ago have shown that the images formed on the retina of mammals such as

cat and primates are isomorphically mapped through a complicated pathway to a region of the visual cortex /
called primary V1 area. Moreover it has been shown that this region is paved with small domains called
"hypercolumns", in which neurons are selectively sensitive to the orientation of contours in the portion of
image mapped to the hypercolumn. This has led to the so-called "ring model" of Wilson and Cowan (1973),
which is a neural field equation on V1 with an additional angular variable accounting for the orientation.
Recently I proposed with Olivier Faugeras (INRIA Sophia Antipolis) to improve this model by replacing the
angular variable with the "structure tensor", an object widely used in image processing and artificial vision to
better take account of the texture of the images: contours, corners, contrast... Structure tensors live in a
Riemann space with a hyperbolic structure. This new model leads to a Wilson-Cowan type of equations which
however is now defined on the hyperbolic space of structure tensors (in addition to the position coordinates).
The analysis of these equations can be further reduced to the hyperbolic plane (or Poincarée disc). Their
bifurcation analysis then requires the use of Helgason's theory of Fourier analysis in the Poincare disc and
Fuchsian group formalism. It leads to original results on pattern formation. —

I shall present the model, the methodology and some results as well as open questions about this new
approach to texture perception by the visual cortex.
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