
Accepted Manuscript

Title: A limit in the dynamic increase in the accuracy of group
migration

Author: Vladimir N. Binhi

PII: S0303-2647(17)30318-0
DOI: https://doi.org/doi:10.1016/j.biosystems.2018.02.003
Reference: BIO 3833

To appear in: BioSystems

Received date: 9-8-2017
Revised date: 11-10-2017
Accepted date: 14-2-2018

Please cite this article as: Vladimir N. Binhi, A limit in the dynamic
increase in the accuracy of group migration, <![CDATA[BioSystems]]> (2018),
https://doi.org/10.1016/j.biosystems.2018.02.003

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.

https://doi.org/doi:10.1016/j.biosystems.2018.02.003
https://doi.org/10.1016/j.biosystems.2018.02.003


Page 1 of 20

Acc
ep

te
d 

M
an

us
cr

ip
t

A limit in the dynamic increase in the accuracy of
group migration

Vladimir N. Binhi

A. M. Prokhorov General Physics Institute of the Russian Academy of Sciences; 38 Vavilov
St., Moscow 119991, Russian Federation

Abstract

Many migratory animals regularly travel thousands of kilometers, exactly find-

ing their seasonal destinations. The nature of this ability is still not fully un-

derstood. The aggregation of animals in groups and their socially coordinated

movement is considered a way to eliminate navigational errors. Orientation ac-

curacy of a group may be significantly higher as the errors caused by a variety

of casual factors are averaged due to social interactions. This idea, called the

“many wrongs principle,” has been confirmed both in behavioral experiments

and numerical simulations. However, little is known about the dependence of

this effect on the number N of individuals. Until now, there were no analytical

models considering this effect and its limitations. In this article, a stochastic

dynamic model of group navigation is presented in terms of the course devia-

tion angle and its variance. The N -dependence of the variance of deviations is

found. The variance first decreases with N , however the decrease then slows

down thus showing disagreement with the “many wrongs principle.” This can

be interpreted as meaning that the growth in the accuracy of migration due to

the aggregation of individuals into groups is limited. The limit depends on the

individual sensitivity of the animal compass, the power of the herd instinct, and

the level of random noise.
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