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Seeing the organization of the brain.

How do we see?
The object stares back.
Seeing is not just vision.

We see what we know.
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The “Cartesian Theater"*

* After Dennett, "Consciousness Explained”, 1991
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The “Cartesian Theater"*

* After Dennett, "Consciousness Explained”, 1991
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The Psychograph
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William James, 1890
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“We must suppose a very delicatx

adjustment whereby the circulation
follows the needs of the cerebral
activity.

Blood very likely may rush to each
region of the cortex according as it is

most active, but of this we know
nothing.”

William James, 1890

Cohen 3/4/05 Mapping Center g

UCLA Brain G Shagass




Signal Losses from Spin
Dephasing

Inhomogeneous Magnetic Fields

Within Voxels Result in Spin

= Dephasing and Signal Loss in Gradient
0+ Echo Sequénces

P ——

Capillary |
Gradients of several
Gauss/cm may exist near
deoxy-Hb-filled capillaries.
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Image series with visual stimulation
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Ken Kwong, 1991
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Brain Activity with MRI

Baseline On

w

Kwong, et al., PNAS 1992 UGLA _ b

Cohen 3/4/05 Mapping Center ™




Image series with visual
stimulation
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Seeing (and) the Brain

Seeing the organization of the brain.
How do we see?

The object stares back.

Seeing is not just vision.

We see what we know.
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Distinct Visual Pathways
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Distinct Visual Pathways
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Area V1

Belliveau, et al., Science 1991
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Area LO’
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Area LO’

Grill-Spector, et al., Human Brain Mapping 6:316-328(1998)
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Area LO

Grill-Spector, et al., Human Brain Mapping 6:316-328(1998)
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Moving/Stationary stimuli
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Motion After Effect

|Mov Stat
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Time (s)
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Illusory Motion - Imaging Results
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Seeing (and) the Brain

Seeing the organization of the brain.
How do we see?

The object stares back.

Seeing is not just vision.

We see what we know.
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The Object
Stares Back
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Echo-Planar MRI: Learning to Read Minds
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Imagery Controversy

“I believe we can write a psychology,
and ... never usc the terms
consciousncss, mental states, mind,
content, introspectively verifiable,
imagery, and the like. ... It can be
done in terms of stimulus and
responsc, in terms of habit formation,
(and) habit integrations.”
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Imagery Controversy

“I believe we can write a psychology,
and ... never usc the terms
consciousncss, mental states, mind,
content, introspectively verifiable,
imagery, and the like. ... It can be
done in terms of stimulus and
responsc, in terms of habit formation,
(and) habit integrations.”

Unscientific
Medieval

Old Wives’ Tale
Sheer Bunk
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Imagery Controversy

*We are how continuing ...
ctudiec in order to chow that

the vieual ecysetem ie not
involved in mental imagery
and, in fact, that "imagery", in
the pictorial cence in which it ic
underctood by many
peychologicts, ic not involved in
vicion either.”

Zenon Pylyshyn

http://ruccs.rutgers.edu/faculty/pylyshyn.html, 2004
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Men’ral Rotation - Stimuli

Compare
. (Control)
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Mental Rotation vs. Control

Cohen, et al., Brain 199:89, 1996 UCLA Brain O ‘ '
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States Task
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States Task
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States Task
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Why not try it?
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Why not try it?

Louisiana
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Group Result - Geographic Imagery
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Group Result - Geographic Imagery
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Group Result - Geographic Imagery

BA18 (V2)

BA 18/19, V1+ BA18 (V2)
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Group Result - Geographic Imagery

BA18 (V2)

BA 18/19, V1+

BA18 (V2)

BA 19 (+39?) MT
BA 19
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Geographic Imagery

UCLA Brain et %

Cohen 3/4/05 Mapping Center




Seeing (and) the Brain

Seeing the organization of the brain.
How do we see?

The object stares back.

Seeing is not just vision.

We see what we know.
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100 ms Interval Task

e Hear Paired Pulse
&Q e 100 ms standard

&Q e Comparison
Respond:
“Longer” or ‘“Shorter”

Staircasing
e 80% correct
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What you see is what you hear.

Shams, Nature, 2000
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1200 ms Interval Task
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Hear Paired Pulse
e 1200 ms standard

Comparison

Respond:

“Longer” or ‘“‘Shorter”
Staircasing

e 80% correct

Same Stimuli!
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Frequency Control Task

Cohen 3/4/05

Hear Paired Pulse
e 3.5 KHz standard

e Comparison
Respond: “Higher” or
“Lower”’

Staircasing

e 80% correct

Same Stimuli!
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Results:

1200 ms > Frequency
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Results:
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Short Interval Processing

Cuneus
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Short Interval Processing

Cuneus

N Brainstem
SOC

] 5000 Hz
Localization

20,000 Hz
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Short Interval Processing

Cuneus

N Brainstem
SOC

] 5000 Hz
Localization

20,000 Hz
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Short Interval Processing

Cuneus
A

Visuotemporal
Synchronization

N Brainstem
SOC
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Short Interval Processing

Cuneus
LA
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Synchronization

N Brainstem
SOC
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Short Interval Processing

Cuneus
A

Visuotemporal
Synchronization

i Brainstem
SOC

] 5000 Hz
Localization

20,000 Hz

e 4 -ty -9y
'\N,_\,-‘ =
UCLA Brain "“SSESass=a

Cohen 3/4/05 Mapping Center "= gg




Seeing (and) the Brain

Seeing the organization of the brain.
How do we see?

The object stares back.

Seeing is not just vision.

We see what we know.
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Implications & Speculation

Imagery Tasks May Represent Obligate
rather than Automatic Areal
Recruitment

Significance of 39/19 area (a.k.a., 'V5') in
Imagery is Unclear and May Suggest
Functions beyond Motion Analysis
(time?)

IF Mental Imagery Requires Activity in
Early Sensory Areas, the Neurology of
Sensation May Limit our Ability for
Image Ideation.

www.brainmapping.org/MarkCohen/
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Where is the image?

VISION

Stimulus Detection Perception

light eye the brain

sound, chemistry,  other sense organs the mind
motion, vibration,
electricity

The psychophysical border of observing can be
placed ... “unrestrcitedly into the interior of the

observers body.”
John von Neumann
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