|

) <

The University of Osaka
Institutional Knowledge Archive

. Temporal Dynamics of Surround Suppression in the
Title . X
Primary Visual Cortex

Author(s) |AJll, EBF

Citation |KFRKZ, 2008, HIFwX

Version Type|VoR

URL https://hdl. handle.net/11094/49302

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



wL el HEo Z

K 4 a i i) F

WroHgsHo4F E & (B )

oo oEF 5B 22197 &

FAL R 5 E A B CERC204 3 1 25 H

FAL R 5 oo =R PRI 4 50 1 HA Y
A=A B HERTT FE R AL ik g Bk

I VA S 4 Temporal Dynamics of Surround Suppression in the Primary Visual

Cortex
(MPREFIZH T 2RNBHAE KT L - RISEE)

X A E R (F4)
%R (el

o OBRH RS # o OKE O LfE & & ok B2

XM A O E

of

In the primary visual cortex (V1), the responses of neurons to a stimulus presented in their classical receptive
field (CRF) are modulated by another stimulus simultaneously presented in the surround of CRF. Because the
modulatory effect is generally suppressive, it is called “surround suppression”. There is a perceptual correlate
of this phenomenon called “metacontrast” in which the perception of a particular target is masked by the
presentation of another stimulus to the surround with a small delay. In order to clarify the functional
organization of the early visual system and also to have an insight into the brain strategy to optimize the
efficiency of visual information processing that is appropriate in the behavioral context, I studied both surround
suppression neurophysiologically in the cat V1 and metacontrast psychophysically in human. In the first part
of the study, I examined temporal properties of surround suppression in V1 neurons. 1) Spatial frequency (SF)
tuning of surround suppression changed through time : tuning curve of early response phase (<50 ms) was
low-pass type, whereas that of late phase (>50 ms) was band-pass type, 2) SF tuning of CRF response also
changed through time : the preferred SF shifted from low SF to high SF, and 3) the strength of SF shift of CRF
response was smaller than that of surround suppression. In the second part, I examined the spatiotemporal
properties of metacontrast using sinusoidal grating as target and mask stimuli. 1) The magnitude of
metacontrast was depending on the similarity of stimulus features such as orientation and SF between the
target and mask, and 2) at short stimulus-onset-asynchrony (SOA) (0 to ~40 ms), metacontrast exhibited strong
stimulus specificity and low contrast sensitivity, whereas at long SOA (~40 to ~80 ms), it exhibited weak
stimulus specificity and high contrast sensitivity. These results suggest that surround suppression in V1 and
human metacontrast share the similar temporal properties and that the perceptually relevant information

processing has been achieved even in the early visual cortex.
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