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 - Jan Koenderink: jet spaces and receptive profiles as directional
derivatives (1987)

- William Hoffman  : Visual cortex is a contact bundle (1989)

- S. Zucker  : Frenet Frames 

- Jean Petitot, Yannick Tondut : Geodesics in contact bundle (1999)

- G.Citti, A.Sarti : Principal bundle on the roto-translation group
equipped with sub-Riemannian metric (2003)

- other groups (Affine, Galilean, Engel) (2006-present)

- Remco Duits image analysis on Lie groups

Visual cortex as a geometric engine



  



  

The hypercolumnar module



  

The pinwheel structure



  

Cortico-cortical connectivity

W.H. Bosking 1997



  

Association Field Experiment
Field, Heyes, Hess, 1993



  



  



  

Simple cells receptive profiles



  



  



  



  



  



  



  



  

Tangent planes

G.Citti, A.Sarti 2003,2006



  



  



  

Integral curves



  



  

     Geometric illusions



  

Tangent planes with metric modulation



  

Projection onto the image plane



  

Hering Illusion

B.Franceschiello, G.Citti, A.Sarti 2017



  

Infinitesimal strain/displacement 



  

Hering Illusion



  

Erhenstein Illusion



  

Erhenstein Illusion

B.Franceschiello, G.Citti, A.Sarti. 2017



  

LGN Mexican hat   T(2)

Simple cells   SE(2)

Simple cells   Aff(2)          

Non separable complex cells Galilean

  

Stereo SE(3)    

End-stopping, T-junction, L-junction complex cells

A zoo of groups



  

Talamo-cortical heterogeneity: SE(2) and T(2)



  



  

 LGN V1->LGN 

 LGN->V1->LGN
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Cortico-cortical heterogeneity



  

Lifting of Xi in B0



  

Lifting of Yi in B1



  L.P.Rotschield, E.M.Stein, 1976
A.S, G.Citti, D.Piotrowski, 2019 

Cortico-cortical heterogeneity
Lifting in the intersection
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