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Sample V1 response during rivalry
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V1 activity correlates with percept
during rivalry
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Sample V1 response during replay
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Rivalry vs replay across visual areas
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Response during rivalry is ~50% of response during replay,
roughly equal in V1, V2, V3, and V4
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Pattern rivalry
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Reanalysis of electrophysiology
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Electrophysiology vs fMRL
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Unresolved issues

* Early versus late.
* Eye versus pattern.

* Transitions vs sustained periods of
dominance.

* Role of attention.

* Local processing vs feedback from higher
visual areas.

Spatiotemporal dynamics
during binocular rivalry
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fMRI protocol
TR = 500 ms

32 scans/subj
25 trials/scan
800 trials/subj
3 subjects

Predicted fMRI responsets

Percept
Local DOOO
contrast %@.

vl
Neural
activity

time to peak
peak amplitude

FMRI .
response(*

Peak
fMRI response

Percept

V1 activity correlates with percept
5.9

PN (n=100)
6
—
o) 5
X 5 457,
S 3
9 ®
a
2e. 6
© Average
£
[ 5.9
o
5978 o
weo, |5
1 2

+
Distance (cm)




Activity correlates with perceived latency
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Results of model fits

2

DN 1|PN
Mo &' 5
((\\\@’ Kt
§0°2Z 4 6.8 ° -
g time (sec) time (sec)
2
o DN PN SL
% 1 Re 5 75 5
g RncRic 8 65 55
.5) T 70 65 70
fi___ 035 065 053
0 55 ° 08 a4 A
time (SBC) fixed parameters: T2=7.4, f2=.12

Estimated velocity of underlying
neural activity during rivalry

—— PN 1.63 cm/s
—e— DN 2.04 cm/s
—— SL 190 cm/s ,

©

Arrival time of
neural activity

o

2.24 cm/s
Wilson et al (2001)
3

Neural
activity

1 2
Distance (cm)

—t—

Diverted attention

left eye right eye 3
X
86
o
2
g
Fs| “ 2Ruary
2DA3B42D...
t ] 1 2 3
Detect repetition bistance (cm)
Slower and

reduced amplitude

Differential effects of attention
across visual areas

64 Rivalry Diverted Attention

= “owi
A V2

S glovs
Q
o
L2
© 56
£
[

525 P 3 1 2 3

Distance (cm)




Summary

- V1 activity correlated with spatio-temporal dynamics of
perceptual waves during binocular rivalry.

- The velocity of neural waves in V1 matched the latency
of perceptual waves.

- Neural waves in V1 were still present when attention
was diverted, but weaker in amplitude and slower in
velocity.

- V2 and V3 exhibited cortical waves of activity during
rivalry but the waves were abolished when attention was
diverted.

Implications
- Neural waves during rivalry appear to originate in V1.

- Attention is required for those neural waves to be
transmitted through the visual cortex and to be
consciously experienced by observers.

- Rivalry hierarchy: both early and late, both eye- and
pattern-rivalry.

- Constrains models of the functional organization and
neural circuitry in V1 (propagation is slow relative to the
latency of action potential and synaptic transmission).

Competitive and cooperative
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Rivalry hierarchy
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Traveling waves in the cortex

In vitro: rat cortical slices (Chervin et al., 1988; Golomb
& Amitai, 1997; Wu et al., 1999)
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In vivo: rat somatosensory cortex (Nicolelis et al.,1995)
turtle visual cortex (Prechtl et al., 1999; Senseman, 1997)
cat visuomotor cortex (Roelfsema et al., 1997)

cat visual cortex (Jancke et al., 2004)

Waves in perception:
Aura in migraine
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