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Visual Pathway

Thalamus (LGN) serves strategic role in
gating of\information flow to cortex

Optic tract

Light falls onto
/the photoreceptors
of the retina LGN optic

. - ‘\ I
radiations .

Hubel, 1995



Eye: Retinal Cells

ROD CONE

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




Brain = 1.5mTONS of neurons! (okay, 1.5 pounds)
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http://upload.wikimedia.org/wikipedia/en/3/32/Smi32neuron.jpg
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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













Line-Motion lllusion



Experiment — Line Motion lllusion
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Brain = 1.5mTONS of neurons! (okay, 1.5 pounds)
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Simple Neuronal Model — Integrate and Fire
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Simple Neuronal Model — Integrate and Fire

V1

Gl
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Actual Cortex ~25mm? Model Cortex

Preferred Orientation




Reasonable Neuronal Model — Integrate and Fire (3 conductance types)
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Input? What does the Thalamus do?

LGN Spatial Kernel

LGN Time Kernel G @ 10510
16 36 100 0 g

Time (ms)

|| =
|
\
B R L L

Oms 10 19 29 39 48 58 68 77 87 96 106 116 125 135

D9s/syidsQLL I 0 91y buuilg



Mechanisms — Intermittently De-Suppressed system
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What is going on?
* Not a ‘wave’ of synaptic delays

* LGN time course + Cortical recruitment + Priming effect

* NMDA time-scale crucial

Predictions:
* Not sensitive to Sharp Edges

 Not sensitive to Linearity of Bar
* Proximity matters

 Lower contrast delays recruitment



Predicted line-motion-like variants
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Hallucinations induced by




Orientation Selectivity

Grinvald et al.

Orientation Domains
approximately 0.5mm across

Sur et al.



Retinotopy: a map from retina to V1 rel _s log ( r) Lig

Visual cortex
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Could cortical interconnectivity be responsible for spiral hallucinations?
(see Bressloff, Cowan et al.)

_ Embedded
Coarse-grained I&F neurons
patches

Long range
connections

Retinotopy ™

v




Count the black dots! :0)



Are the horizontal lineg parallel or do they slope?





http://www.psy.ritsumei.ac.jp/~akitaoka/shuppane.html




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






Checker-shadow lllusion:
The squares marked A and B
are the same shade of gray.

Edward H. Adelson
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How many legs does this elephant have?
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