
Accepted Manuscript

Title: Information reduction in a reverberatory neuronal
network through convergence to complex oscillatory firing
patterns

Author: A. Vidybida O. Shchur

PII: S0303-2647(17)30058-8
DOI: http://dx.doi.org/doi:10.1016/j.biosystems.2017.07.008
Reference: BIO 3759

To appear in: BioSystems

Received date: 17-2-2017
Revised date: 20-7-2017
Accepted date: 24-7-2017

Please cite this article as: A. Vidybida, O. Shchur, Information
reduction in a reverberatory neuronal network through convergence to
complex oscillatory firing patterns, <![CDATA[BioSystems]]> (2017),
http://dx.doi.org/10.1016/j.biosystems.2017.07.008

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.biosystems.2017.07.008
http://dx.doi.org/10.1016/j.biosystems.2017.07.008


Page 1 of 15

Acc
ep

te
d 

M
an

us
cr

ip
t

Information reduction in a reverberatory neuronal
network through convergence to complex oscillatory

firing patterns

A. Vidybidaa,∗, O. Shchurb

aBogolyubov Institute for Theoretical Physics, Metrologichna str., 14-B, Kyiv 03680,
Ukraine

bTaras Shevchenko National University of Kyiv, Volodymyrska str., 60, Kyiv 01033, Ukraine

Abstract

Dynamics of a reverberating neural net is studied by means of computer simu-
lation. The net, which is composed of 9 leaky integrate-and-fire (LIF) neurons
arranged in a square lattice, is fully connected with interneuronal communica-
tion delay proportional to the corresponding distance. The network is initially
stimulated with different stimuli and then goes freely. For each stimulus, in
the course of free evolution, activity either dies out completely or the network
converges to a periodic trajectory, which may be different for different stimuli.
The latter is observed for a set of 285290 initial stimuli which constitutes 83%
of all stimuli applied. After applying each stimulus from the set, 102 different
periodic end-states are found. The conclusion is made, after analyzing the tra-
jectories, that neuronal firing is the necessary prerequisite for merging different
trajectories into a single one, which eventually transforms into a periodic regime.
Observed phenomena of self-organization in the time domain are discussed as
a possible model for processes taking place during perception. The repetitive
firing in the periodic regimes could underpin memory formation.
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1. Introduction

Recordings from the inferior temporal cortex (IT) have revealed cells with
unusual properties compared with cells in the primary visual cortex, [25, 34, 15].
Firstly, those cells have extremely extended receptive fields. Secondly, those cells
are selective for complex features/objects, such as complex shapes. Thirdly, this
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