But the retina is not a mere transmitter, it is able to perform many computations such as :

• Orientation sensitivity 

I ) Anticipation in the retina

The Hubel-Wiesel view of vision Ganglion cells

Nobel prize 1981

Ganglion cells response is the convolution of the stimulus with a spatio-temporal receptive field followed by a non linearity

Ganglion cells are independent encoders

The Hubel-Wiesel view of vision Building a 2D retina model for motion anticipation

• Bipolar voltage :

• Non-linear function :

• Activation function :

• Gain Control function :

• Output :

1) Gain control (Chen et al. 2013) Building a 2D retina model for motion anticipation

• Ganglion voltage

• Non-linear function :

• Activation function :

• Gain Control function :

• Output : 2) Amacrine cells connectivity

• Bipolar voltage :

• External drive :

• Amacrine voltage :

• Coupled dynamics : 

  Stating the problem : Visual AnticipationAnticipation is carried out by the primary visual cortex (V1) through an activation wave Source :Benvenutti et al. 2015 

➢

  Which mechanism can account for motion anticipation in the retina ?Nobel prize 1981

  junctions connectivity • A class of direction selective RGCs are connected through gap junctions • Their activity comprises the activity pooled from bipolar cells and the activity coming from the downstream RGCs, in the direction of motion Building a 2D retina model for motion anticipation Trenholm & al. 2013 3) Amacrine cells connectivity • A class of RGCs are selective to differential motion Building a 2D retina model for motion anticipation 3) Amacrine cells connectivity • The circuitry involves amacrine cells connectivity upstream of ganglion cells Building a 2D retina model for motion anticipation • A class of RGCs are selective to differential motion Connectivity pathways

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

are the respective : ➢ Mechanisms underlying retinal and cortical anticipation? ➢ Role of each part ?

  

• Contrast gain control • Sensitivity to differential motion • .... and « Motion Anticipation » Source : Berry et al. 1999 Stating the problem : Visual Anticipation ➢ What

1D results : smooth motion anticipation with gain controlAnticipation variability with stimulus parameters

1D results : smooth motion anticipation with gap junctionsDSGCs in cardinal directions

Conclusions

Ongoing work :

• Studying analytically anticipation in the amacrine connectivity sub-model • Studying anticipation on non-uniform backgrounds • Assessing the effect of anticipation in the retina on the one in the cortex

Questions :

• How to improve object identification 1) exploring the model's parameters and 2) using connectivity ? • Is our model able to anticipate more complex trajectories, with accelerations for instance ? • How to calibrate connectivity using biology ? Comparing simulation results to VSDI recordings

Cortex experimental recordings

Simulation results

Response to an LN model of the retina

Simulation results

Response to a gain control model of the retina