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The visual system



Eye and retina



Representation of the visual world in the retina



Receptive field properties of retinal ganglion cells



Retina

The retina encodes change/boundaries, not absolute value.

Retinal coding

Visual object



Pathway  1:  Pretectum  (pupillary  reflex)



Pathway  2:   Superior  colliculus





Pathway  3:   To  LGN  and  visual  cortex
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Structure  and  organization  of  the  lateral  geniculate  nucleus



Magnocellular  vs.  parvocellular  pathways

Magno:
      -  higher  contrast  sensitivity
      -  low  spatial  freq.
      -  phasic/transient

Parvo:
      -  lower  contrast  sensitivity
      -  fine  spatial  freq.
      -  tonic
      -  color







RF properties of LGN cells

What is the LGN for?





Anatomy  of  primary  visual  cortex



Retinotopic organization of V1









Spatial  arrangement  of  orientation  selectivity



Tootell et al ,1988



Ocular  dominance  columns

“Ice Cube” model



Critical periods

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

Critical period
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Principle 1: Receptive field size increases at higher levels



Principle 2: Responses in higher cortical areas occur later



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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Maunsell & Van Essen (1983)



Stimulus

Neuronal tuning at 
stimulation site

Behavioral decision

Linking MT activity to the perception of visual motion

Salzman et al. (1990) Nature 346: 174-177
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V4  responses:  Tuning  for  form  of  intermediate  complexity

Gallant et al, 1996
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Tamura & Tanaka, 
2001



Tamura & Tanaka, 
2001



Desimone et al, 1984
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The visual system


