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PhACT:
• Physiology
• Architecture
• Connections
• Topography

What is a visual area?

Physiology (V1 direction selectivity)

Hubel (1995)



V1: blobs/puffs

V2: stripes

MT: dense

Architecture (human visual cortex)

Tootell (1995) Cereb Cortex, 5:39-

Connections (macaque visual areas)

Van Essen et al
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Time
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fMRI
signal

Retinotopic map, timing of activity

Traveling wave

Engel et al (1994) Nature 369:525
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Retinotopy: radial component

Brewer, Wandell, & Logothetis
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Brewer, Wandell, & Logothetis
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Brewer, Wandell, & Logothetis
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Press et al (2001) Vis Res, 41:1321-
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Cortical magnification

Engel, Glover, & Wandell (1997) Cereb. Cortex 7:181-



Segmentation, unfolding, registration

Wandell et al (2000) J Cogn Neurosci 12:739-

Teo et al (1998) IEEE Trans Med Imaging 16:852-

Nestares & Heeger (2000) MRM 43:705-

Saccadotopy

Sereno, Pitzalis, & Martinez (2001) Science
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Functional specialization

Match each visual area to its corresponding function:

V1
V2
V3
V3a
V3b
V4
V7
MT
MST
etc

Motion
Stereo
Color
Texture segregation
Segmentation, grouping
Recognition
Face recognition
Attention
Working memory/mental imagery
Etc.

MT physiology: direction selectivity

MT and motion perception

V1: blobs/puffs

V2: stripes

MT: dense

MT architecture (cytochrome oxidase)

Tootell (1995) Cereb Cortex, 5:39-



MT connections

Corner-stone of motion pathway:
Magno – V1 layer 4Cα – V1 layer 4B – MT – MST -

Human MT+ (V5)
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Adapted

Adapt Test

Response difference
(opposite minus adapted)

Direction-selective adaptation

MT+

Adaptation improves
speed discrimination thresholds 

Adapted     4.3      7.3      6.6

Opposite    6.9      9.1      9.3

ACH ARW DJH

Subject

(% speed increment)

Huk, Ress, & Heeger (2001) Neuron 32:161-



Visual area
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Direction-selectivity

Huk, Ress, & Heeger (2001) Neuron, 32:161-

Motion adaptation index
(adaptation response /

baseline response)

MT/MST retinotopy

small RF
(MT)

large RF
(MST)

MT/MST ipsilateral stimulation

Subdividing MT+

Huk, Dougherty, & Heeger, J Neurosci, 22:7195-7205, 2002



Subdividing human MT+

Huk, Dougherty, & Heeger, J Neurosci, 22:7195-7205, 2002
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