PhD S Souihel 
  
A Destexhe 
  
CIMFAV R Cofré 
  
Ignacio Ampuero 
  
  
  
  
  
  
Linear response for spiking neuronal networks with unbounded memory

Keywords: 

Light photoreceptors ganglion cells bipolar cells amacrine cells horizontal cells

photoreceptors ganglion cells bipolar cells amacrine cells horizontal cells

Retina's layered structure

The visual system

Stimuli are non stationary, with spatio-temporal correlations.

1. The retina is a high dimensional, non autonomous and noisy dynamical system, layered and structured, with non stationary and spatially inhomogeneous entries (visual scenes).

Local circuits of non linear cells, connected with non linear synapses

efficiently process the local visual information. These local circuits are connected together, spanning the whole retina in a regular tiling.

3. The conjunction of non linearities and regular structure can produce a highly complex spatio-temporal dynamics.

4. The retina is sensitive to changes in its physiology (development, pharmacology, pathologies). These changes can be addressed from the point of view of bifurcations theory.
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A large part of the spectral and waves properties come from the fact that weights are independent.

Mathematical extensions

• Non linear effects (gain control, rectification) maintain the dynamics in a compact set even when some eigenvalues of L are unstable ;

• This non linear dynamical system can be approximated by a piecewise linear one where dynamics is linear in convex domains spaning the phase space;

• The evolution under the influence of a time-dependent stimulus can be computed as a composition of (non commuting) linear operators labelled by their domains of continuity ;

Perspectives  A retino-cortical (V1) model of anticipation (with F. Chavane, S. Chemla, A. Destexhe, S. Souihel, M. Di Volo).

 Is our model able to anticipate more complex trajectories, with accelerations for instance ?

 How to better define connectivity using biology ?

 Would it be possible to design psycho-physical tests clearly showing the role of the retina in visual anticipation ?

 How do a moving object + lateral connectivity shape the spatiotemporal correlations in ganglion cells spike trains emitted toward the brain ?
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