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VISUAL SYSTEM (continued)

RETINA:

· Advantage to having one high-resolution area in the retina (the fovea): (high density of ganglion cells for the center of gaze) if we had a high density of ganglion cells all over the retina, the axons of ganglion cells would forma giant optic nerve; the optic nerve already contains over 1 million fibers, as opposed to the 30,000 in the auditory nerve.
· The retina is an inversion of the visual field: the lens of the eye inverts the visual image. The upper half of the visual field projects onto the inferior (ventral) half of the retina; the lower half of the visual field projects onto the superior (dorsal) half of the retina.
LGN (lateral geniculate nucleus of the thalamus):

· 90% of retinal axons terminate in the LGN
· ganglion cells in the retina project in an orderly manner to points in the LGN, so that in each lateral geniculate nucleus there is a retinotopic representation of the contralateral half of the visual field
· the fovea has a larger representation than the periphery (see above)

· ( ! about half the neural mass in the lateral geniculate nucleus and in primary visual cortex represents the fovea and the regions just around it.

· The LGN is an approximate conformal map (stretching uniformly in each direction)

· Magnocellular pathway  (M = transient? Y-like cells?)
· Parvocellular pathway (P = sustained? X-like cells?)
· receptive field – be able to explain what it is + how you measure it
· visual field = the view seen by the two eyes without movement of the head
V1:    STRIATE CORTEX:  6 layers
· layer 1:  very few cells, ‘molecular layer’

· layer 2/3: mostly feedforward layer (projects to V2)

· layer 4: input layer

·     4a
·     4b

·     4c ά – projections from Y-like geniculate (magno) cells (more transient);    4c β – projections from X-like geniculate (parvo) cells (sustained)
· layer 5: ‘motor layer’ – output to motor cortex in other areas; in V1, layer 5 outputs to striatum & superior colliculus ( blinking

· layer6: feedback layer- in V1, projections back to geniculate; in V2, projections back to V2.

· Intralaminar cells (LGN) project to blobs in layer 2/3

* Blobs – not sensitive for orientation; color sensitive, brightness 

       sensitive

* Interblobs – orientation sensitive, not sensitive to brightness or color

· ocular dominance columns: in layer 4c (alternating input from left and right eye)
· Blobs: in layers 1, 2/3 and 5, 6

· Simple cells: respond best to a bar of light with a specific orientation; have excitatory and inhibitory zones in their receptive fields; orientation of zones predicts orientation selectivity
· Complex cells: no clearly defined on or off zones, yet also have a critical axis of orientation.
PROJECTIONS FROM V1 TO V2
· blobs --------------------------( project to thin stripes
· interblobs --------------------( project to interstripes and 

 thick stripes
· 4b --------------------------------( projects to thick stripes and 

  interstripes
· MAPS
