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The visual system

Felleman & Van Essen (1991) Cereb Cortex 1:1-47




Eye and retina

Sclera Choroid

Human retina

Ciliary body
Fig. 1. Human retina as seen through an opthalmoscope.

Fig. 1.1. A drawing of a section through the human eye
with a schematic enlargement of the retina.




Representation of the visual world in the retina
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Receptive field properties of retinal ganglion cells
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Retinal coding
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The retina encodes change/boundaries, not absolute value.




Pathway 1: Pretectum (pupillary reflex)
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Pathway 2:
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Motor-to-visual pathways

Thalamus o

Visual-to-motor pathways
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Pathway 3: To LGN and visual cortex
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Structure and organization of the lateral geniculate nucleus
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Magnocellular vs. parvocellular pathways

Magno: Parvo:
- higher contrast sensitivity - lower contrast sensitivity
- low spatial freq. - fine spatial freq.
- phasic/transient - tonic
- color

Grating stimuli
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RF properties of LGN cells
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What is the LGN for?




Optic
radiation

Striate cortex
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Spatial arrangement of orientation selectivity
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“lce Cube” model

Ocular dominance columns




Critical period

— 2 day MD
m— 7 day MD
-~ — >14 day MD

><

©
9
k=
=
=
w

N
¥y . —A
100 125  Adult

Issa et al. (1999) J Neurosci. 1999 Aug 15;19(16):6965-78.




MEDAL PREFRONTAL

RETINA
PULVINAR

Felleman & Van Essen (1991) Cereb Cortex 1:1-47







Principle 1: Receptive field size increases at higher levels

parietal areas

MT RF size
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Principle 2: Responses in higher cortical areas occur later
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Principle 3: Most areas contain a retinotopic map
of the entire (contralateral) visual field




Two major “pathways” in the visual system

Dorsal/Motion/”"Where”

Ventral/Form/”What”
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MT NEURONS ARE SELECTIVE

FOR DIRECTION OF MOTION







Linking MT activity to the perception of visual motion
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Salzman et al. (1990) Nature 346: 174-177







C. J. DUFFY AND R . H. WURTZ

Ao 3 Comgansom between responses 10 the optic Bow lield motion stimuls and the shalted-center-of-motion combination
sl 1 & seuron with semilar respomses o both sets of simwh. A sgeares adong the top represest the 1007 10 stamulus
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V4 responses: Tuning for form of intermediate complexity
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Gallant et al, 1996
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Desimone et al, 1984



The visual system

Felleman & Van Essen (1991) Cereb Cortex 1:1-47




