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The visual pathway
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The hypercolumnar module







The Lie group of rotation-translation SE(2)



Infinitesimal transformation and the Lie algebra

G.Citti, A.Sarti 2006



Integral curves and connectivity
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Association Fields and Integral Curves of Tangent Vectors

Irengral caoves of e ro-rarainion weoc e

Y (t) = (71Xt +72Xa) 4(0) = (z,y.0)
X = (cos(f),sin(6), 0)
X, =(0,0.1)



Contour completion with geodesic curves
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On the constitution of perceptual units



Constitution of perceptuel units



The excited network




Ermentraut-Cowan mean field equation of neural activity
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Spectral decomposition: first eigenvector
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A.Sarti,G.Citti 2011,2014



Spectral decomposition: 2nd eigenvector
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A.Sarti,G.Citti 2011



The full neurogeometrical graph




Eigenvectors of the full SE(2) structure: visual field
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Heterogenesis



A zoo of groups

LGN Mexican hat T(2)

Simple cells SE(2)

Complex cells Engel

Non separable complex cells Galilean
Stereo SE(3)



p S BPO
APO (u) (p) — A;DU (pa u(p), V’Pou(p)a vgzagu(p)s T Vgou(P))

vpo — (Xl,p0X2,poa T )
6po — (Xl,pon,poa T [Xi:pﬂ’ Xjapo])
APU (U) (p) — APO (pa U(p), v,‘pou(p)a V?)O'U:(p), T vgou(p))
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Heterogenesis

A.S, G.Citti, D.Piotrowski 2018 in press
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