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Talk outline

e A V1 model to study contextual influences.

e How contextual influences affect responses to a grating
patch.

e Dependence on size of grating — summation zone,
suppression zone, (Sceniak et al 1999), and, additionally,
the second rise, and more.

e Relation with figure-ground effects, and visual
behavior/computation.
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Model produces the usual contextual influences observed in V1
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Another product of contextual influences:
The border effect, physiologically and in the model

Physiology Model

E O border between
£ border between two textures a texture and a blank
7 LS — RERERREREREEN RN
IIIIIIIIIIIII I T I O A O B O RERRERRERERRER
© : CoCCCTCoTTTTTi R e Inout SRERRRRERERE
7 meeeeeeneet ERERRRIRRRER PR
I e R AERRRRRERRRRN blank  Pliiitiiiii
> —— R R RN RERRRRRRAARY
—— YRR RN R EE here AR
130-200 msec

S Mc ¥ T L) )
RS

40t
C
OW 35|
o X
v wm et 1 IRARSRERRREN IR
- | et | IRERERERRREN o TIREERRERRRN
= £ st e | IRRRRREAERER e RN
0§ pl W4 ZEEEIEIEIIITC TIRERAREREREE blank  a&ititittiil
O 3 memesemeses-1 IENEERERRREE TARRRRREEREE

Mr. .o 1 =———————————— ERLLT IR nnl here TEEREEEEERER

0 L mmm— e BRI TRl

2.0 2 4 6 8 10

RF to Texture Boundary (deg)

data from Lee et al. 1998

Also observed by Gallant et al. 1995 i
Note: The border region

The border suppression region
The secondary ripple.
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Summation zone/suppression zone, second rise?.
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The second rise predicted can be tested easily physiologically.

There is an indirect physiological evidence
(courtesy of A.B. Bonds and J. Kabara, 2000):

Stimuli: center @5: ng Response to center vs. dR, etc.
and aring of outer grating.
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What if the grating patch is surrounded by an orthogonal
background grating?

|||||||| figure-ground

Usually, the general contextual suppression from the
background grating reduces the responses to the center
grating.

When the size of the figure grating is such that the
center of the figure grating is in the border suppression
region, suppression from background on the border of the
figure grating disinhibits the figure center.



Cross-orientation facilitation observed by Sillito et al
happens when the figure center is in the border suppression region

Model Input Model Output

The figure center is at the border suppression region

The center of figure is dis-inhibited by the background grating,
which suppresses the figure border
via general orientation unspecific suppression



Cross-orientation facilitation — dependence on the figure size
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Figure-ground effects”, " medial axis effects” observed physiologically

observed by
=== Lamme, Zipser, Lee, etc.
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Model Input Model Output

When the figure is the border region itself
The whole figure highlights, Observed by Lamme, Zipser, et al

Prediction:

”The figure ground effects”

(like those observed so far in V1)
When the figure center is at the border suppression region

The figure center suppressed A”_.v n_m_um:n_ on the _JQC—.Q size
......... (2) disappear for large figures,

(3) gpdaUshddy the

<<:m:ﬁsmmmno:am_\z_.:u_u_mm:.o_jco_ns_uo_.n_m_.m_\mm:_qo_.nm
The medial axis effect Observed by Lee et al 1998

== (4) could be accounted

e for by V1 mechanisms

When the figure is large enough (without resorting to feedback

Figure ground effect diminish in figure center ) )
from higher visual centers)




" Psychophysically”

Computational goal of contextual influences
Not simply to complicate the ‘“receptive fields' .

Proposal: But to achieve pre-attentive segmentation or
visual grouping (pop out), e.d., texture segmentation,
contour integration, figure search among distractors.
Achieve global visual computation from local ‘classical

receptive fields” and finite range intra-cortical interactions
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Summary

Contextual influences could give more than a single summation
and suppression zone to the “receptive field".

Prediction: Multiple summation and suppression zones may
exist beyond the inner zones.

Relates to other contextual effects: cross-orientation
facilitation, figure-ground effects, with testable predictions.

Finite range contextual influences provide neural basis for
global visual computation: pre-attentive segmentation
and grouping.



