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Why are you able to anticipate this 
terrifying animal?
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Photoreceptors transform light into electrical signals

Amacrine cells have a modulatory effect by lateral 
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!
Too slow

Lag of 100ms between retina and cortex

Three compensatory mechanisms of anticipation
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Retinal model architecture

Amacrine lateral 
connectivity
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- Inspired from cortical 
column organisation.

- Fed by our retinal input

- Lateral excitatory / 
inhibitory connectivity



Modelling primary cortex network

Methods

Spatio-temporal mean field equation + stationary input

13

Y. Zerlaut, S. Chemla, F. Chavane, A. Destexhe
bioRxiv, (2017)



Modelling primary cortex network

Methods

Spatio-temporal mean field equation + stationary input

13

Y. Zerlaut, S. Chemla, F. Chavane, A. Destexhe
bioRxiv, (2017)



Modelling primary cortex network

Methods

Spatio-temporal mean field equation + stationary input

13

Y. Zerlaut, S. Chemla, F. Chavane, A. Destexhe
bioRxiv, (2017)



Modelling primary cortex network

Methods

Spatio-temporal mean field equation + stationary input

13

Y. Zerlaut, S. Chemla, F. Chavane, A. Destexhe
bioRxiv, (2017)



Modelling primary cortex network

Methods

Spatio-temporal mean field equation + stationary input

13

Y. Zerlaut, S. Chemla, F. Chavane, A. Destexhe
bioRxiv, (2017)



Bipolar cells

Amacrine cells

Ganglion cells

Cortical columns excitators

Cortical columns inhibitors

Macular software

Methods

Implementation of the retino-cortical model in a network 
simulation software called Macular

https://team.inria.fr/biovision/macular-software/
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Effect of predicting anticipation on the cortical anticipation.
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Our retino-cortical model reproduces 
biological cortical latency experiment

SimulationBiology
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Bipolar gain control causes adapting anticipation
 in the cortex without affecting cortical anticipation.

Control Gain control

Does bipolar gain control influence cortical anticipation?

Adapting anticipation
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Amacrine feedback inhibition generates adapting anticipation in the 
cortex but disturb cortical anticipation

Control Feedback 
inhibition

Adapting anticipation

Does feedback inhibition influence cortical anticipation?
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Amacrine bipolar voltage

Predicting anticipation

How to model retinal predicting anticipation?



21

Predicting anticipation

Does amacrine biphasic connectivity create predicting anticipation?



21

Predicting anticipation

Does amacrine biphasic connectivity create predicting anticipation?



21

Predicting anticipation

Does amacrine biphasic connectivity create predicting anticipation?



22

Control Predicting

Does retinal predicting anticipation influence cortical anticipation?

Predicting anticipation



22

Control Predicting

Predicting anticipation

Does retinal predicting anticipation influence cortical anticipation?



22

Control Prediction

Predictive anticipation

Does retinal anticipation by adaptation influence cortical anticipation?



22

Control Prediction

Predictive anticipation

Does retinal anticipation by adaptation influence cortical anticipation?



22

Control Prediction

Predictive anticipation

Does retinal anticipation by adaptation influence cortical anticipation?



22

Control Prediction

Predictive anticipation

Does retinal anticipation by adaptation influence cortical anticipation?



Prediction

22

Control Prediction

Retinal predicting anticipation causes an earlier peak in the cortex 
and enhances cortical anticipation

Does retinal anticipation by adaptation influence cortical anticipation?
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Predictions : 

- Earlier VSDI peak with adapting or predicting anticipation.

- Adapting anticipation has a negative or no effect on cortical 
anticipation depending on the mechanism to implement it.

- Predicting anticipation reinforces cortical anticipation by 
latency.

- Complementary effect between adaptive and predictive 
anticipation ?
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- Studying retino-cortical model in a easy-to-use 
software

- Exploring retinal and cortical anticipation in the 
retino-cortical pathway.

- Extending it to the understand of other visual 
phenomena (saccades…).
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