— ;
Refer to Instructions

DO NOT FOLD THIS FORM 1993 ARVO Abstract Form .7

PRESENTATION PREFERENCE
FIRST (PRESENTING) AUTHOR (Must be First Author listed in body of abstract.)

Please check one (1):
XK(POS) Poster only or Withdraw

[ (NP) Paper or Poster (no preference)
O (PA1) Paper #1. Poster #2
[] (POSL) Poster #1, Paper #2

Somers, David Colton

LASTNAME First

Middie

& 1993 ARVO Member _ Enter Membership Number
(Paid by November 6. or Renewing) ﬂnﬂn (Look on Mailing Label or in Membership Dircctory)
[0 Applying 1993 ARVO Member (Membership Application Form must be enclosed—do not complete Section
below).

B SCIENTIFIC SECTION PREFERENCE
Review Section Descriptions on page 10.
Please check the one (1) Section best

. A Non-Member (Must complet i i — ion B
suited to review your abstract. O ( plete this Section and have Sponsor complete Section HA below)

O] (A) Anatomy/Pathology (AP) Brain & Cognitive Sciences Mass. Inst. Tech.
[0 (B) Biochemistry/Molecular Biology Department Institution
(BI) E25=618_ 45 Carleton Street
[ (C) Clinical/Epidemiologic Research Street Addresd
(CL) Cambridge, MA 02139
O (g) g?rnea (hCO)l City State/Country Province Zip + d/International Postal Code
D (B B || SR 253428 ) 2R e
Amblyopia (EY) ome o
O (G) Glaucoma (GL)
E} H‘)) L’L‘E“(’E’ggy/ Microbiology (IM) SPONSOR Sponsor cannot be First Author or Sponsor on another abstract; must be a paid or applying 1993
O (P) Physiology/Ph ) PH member: and must be listed as a co-author on this abstract. Complete only if First Author is not a 1993 ARVO
5 ER) Re)tlisrl\(; (()gRyE) armacology (PH) member and not applying for membership.
[]’ (T) Retinal Cell Biology (RC)
XX (V) Visual Psychophysics/ LASTNAME First Middle
Physiological Optics (VI) ( ) ( ) { )
Office Phone FAX Home Phone

TOPIC CODE Write the
number of one (1) Topic
Code that most accurately
reflects the content of your
abstract. See also page 11.

3 TRAVEL FELLOWSHIP
GRANT Put a check in the

box if you are applying for a

Travel Fellowship Grant.
See also pages 13-14.

e

COPYRIGHT
TRANSFER'HUMANS
OR ANIMALS USED IN
RESEARCH
CERTIFICATION
The signature of the First
(Presenting) Author, acting
as the authorized agent for
all authors, hereby certifies
that each contributing
author has provided to the
First Author a written
transfer of copyright for the
contributions he or she has
made. Such Copyright
Transfer assigns all copy-
right ownership for all
contributions to this
Abstract to the Association
for Research in Vision and
Ophthalmology (ARVO).
This signature also certifies
that any research reported
was conducted in compli-
ance with the “*ARVO
Statement for the Use of
Animals in Ophthalmic and
Vision Research” and/or

the *‘Declaration

Signature
Author Required

Membership Number [_—_D:[:D

Signature of Sponsor

DYNAMIC FEATURE BINDING PROPERTIES OF NEURAL RELAXATION OS-
CILLATORS D.C. Somers Massachusetts Institute of Technology, Cambridge, MA.

Purpose. Feature-based theories of visual perception, which represent a scene by de-
composing it into the responses of many localized, feature-specific detectors, are faced
with the problem of “binding” together these “low-level” feature responses into per-
ceptually coherent objects. Recent neurophysiological experiments have suggested
that synchronization of oscillatory feature detectors may serve as a binding mechanism
(Gray et al., Nature, 338, 334-337). Here, the utility of neural relaxation oscillators in
“feature binding” is investigated. This study extends prior work (Grossberg & Somers,
Neur, Net., 4, 453-466) to dynamic stimuli. Methods. Model visual cortical networks
composed of neural relaxation oscillators were studied in computer simulation. Stim-
uli consisted of sequences of non-oscillatory figure-ground patterns. Local feature
salience was varied across the figure regions. Results. Each of a series of figure-
ground patterns was accurately segregated with very little feature binding hysteresis,
even for short ISL Stimulus onset produced rapid feature binding (synchronization)
and rapid “unbinding” occurred with stimulus offset. In addition, relaxation oscillators
provided multiplexing: “local” feature salience was encoded by the amplitude of each
oscillator, while “global” segregation was encoded by the timing relations between os-
cillators. Relaxation oscillator-based feature detectors compare favorably with coding
schemes that are slow in “unbinding” or that require additional detectors to encode
both segregation and feature salience. Conclusions. Neural relaxation oscillators accu-
rately process rapidly changing input patterns and require modest numbers of feature
detectors in order to provide distinct representations of large numbers of patterns.

Supported by NASA grant NGT-50497 and by a post-doctoral fellowship from the
McDonnell-Pew Center for Cognitive Neurosciences at MIT.
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