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Eye: Retinal CellsEye: Retinal Cells

Black and White Color Sensitive
(found in most animals!)



Brain  = 1.5mTONS of neurons! (okay, 1.5 pounds)Brain  = 1.5mTONS of neurons! (okay, 1.5 pounds)
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At low contrast, and over intermediate time-scales,

Both the retina and the thalamus function (approximately) as linear transducers

However, there is substantial connectivity and nonlinear processing within the cortex









LineLine--Motion IllusionMotion Illusion



Experiment — Line Motion Illusion

Grinvald et al.
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Model Cortex
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Input? What does the Thalamus do?
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Mechanisms — Intermittently De-Suppressed system
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Predictions:

• Not a ‘wave’ of synaptic delays

• LGN time course + Cortical recruitment + Priming effect

• NMDA time-scale crucial

• Not sensitive to Sharp Edges

• Not sensitive to Linearity of Bar

• Proximity matters

• Lower contrast delays recruitment 

What is going on?



Predicted line-motion-like variants



Hallucinations induced by Lysergic acid diethylamide ?



Orientation Selectivity

Grinvald et al.

Sur et al.

Orientation Domains 
approximately 0.5mm across



Retinotopy: a map from retina to V1

Large region dedicated to the fovea (F)

Visual field
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Could cortical interconnectivity be responsible for spiral hallucinations?
(see Bressloff, Cowan et al.)
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http://www.psy.ritsumei.ac.jp/~akitaoka/shuppane.html




Linking a Neuronal response to visual input does NOT imply function!
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