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The retinotopic map
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Cortical Blindness

Damage to striate cortex
causes cortical blindness -
people are blind in the part of
visual space that is contralateral
to the lesion.

Damage to left occipital
cortex causes blindness
in right visual field.
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The Case for Two Visual Streams
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Evidence of Cortical Streams:
Patient DF

carbon monoxide poisoning in temporal lobe leading to object agnosia
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Evidence of Cortical Streams:
Patient RV

stroke in parietal cortex causing visual ataxia
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Evidence of Cortical Streams:
Patient RV

stroke in parietal cortex causing visual ataxia
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Patient DF
Top Panel: Demonstrate
Bottom Panel: Grab
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Patient DF

The Mail Slot
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©) Intact line drawings (@) Control
versus scrambled (activation plotted
on DF’s brain)

Each image presented
for 4 s with 12s ISI




Patient RV and DF
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The Ventral Visual Stream












» Responses to Objects and Location

Left hemisphere Right hemisphere

N

Bl Form
] Form and location

Bl Location

Source: Adapted from Haxby, J.V., Horwitz, B., Underleider, L.G., Maisog, J.M,, Pietrini, P,, and Grady, C.L. Journal of
Neuroscience, 1994, 14, 6336-6353.
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Bird Experts
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The Ventral Stream in Trouble






Ventral Visual Stream

“What~ Pathway

Visual Agnosia
Representation Deficit
Form/Shape Apperceptive
Agnosia
Objects Associative
Agnosia
Faces Prospopagnosia




Ventral Visual Stream

Apperceptive Agnosia

Patient DF

Exp 2 - Orientation and Action Task

Task: Put card into mail slot



Ventral Visual Stream

Associative Agnosia
Overt/Covert Awareness

flip ope
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Some device?




Ventral Visual Stream

Prospopagnosia

What 1s 1t like?




The Dorsal Visual Stream






Goodale, Pelisson, & Prablanc (1986)
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Determining Object Location



Disparity

338

338

ages go to brain where
they are compared




Disparity

Left Eye Right Eye



Disparity
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Object Orientation



GRASPABLE OBIECT
DR ENTATION SAME

GRASPABLE OBJECT
DR ENTATION DIFFERENT
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Motion Sensitive Neurons












Learned Cues









RAPID COMMUNICATION

Representation of Manipulable Man-Made Objects in the Dorsal Stream

Linda L. Chao and Alex Martin
Laboratory of Brain and Cognition, National Institute of Mental Health, Bethesda, Maryland 20892-1366

Received March 6, 2000
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grasping [ reaching [l passive viewing
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(a) postero-aecal view

Eye movements
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Multimodal stimulation
VLT
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Pointing or Reaching
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The Two Visual Streams Do Not
Work in Isolation
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The perception of an object:

Instantaneous and effortless
e.g. Thorpe, Fize and Marlot (1996); Grill-Spector and Kanwisher (2005)



Top-Down
Processing

Template
Matching
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A Cortical Mechanism for Triggering Top-Down
Facilitation in Visual Object Recognition

Moshe Bar



The Idea...

e A “blurred” image (low frequency
information) 1s sent from early visual areas

directly to PFC
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« PFC generates an “expectation” which is
sent back to temporal cortex

Object-related D
semantic knowledge Expoedtations
Yentrolateral ¥ Orbital

PFC PFC
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Magnocellular
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Single Trial: 3 sec

Response:

recognition rating (1-4)

B

Fusiform

Orbitofrontal
Cortex







Electroencephalography
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