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Intelligent Group behavior by not-necessarily intelligent Individuals:

Autonomous Task Allocation Dynamics of Foraging Ants

PaARth e SEERBERC R BRFERFEBEEERD

Ants have evolved to the present forms from the same ancestor with bees,
through which evolution process they have simplified their own structure and the
behavior of each, whereas cooperative behavior as a mass of them has got more
and more complex and sophisticated. Hence, they have obtained various kinds of
<< social functions > and are now enjoying the highest level of prosperity among
various animals on the earth. We have focused on the for- aging behavior of ants
and have performed experiments and mathematical modeling mainly on their
group behaviors: In experiments, we have shown that the navigation in foraging
walk of ants (Lasius Japonicus) is strongly affected not only by chemical cues but
alsoby visual cues, and that the priority between these cues is switched flexibly
in accordance with their temporal situation[1]. Through mathematical modeling,
we have shown that the group foraging of ants is optimized by the effective use of
errors(noise) in following chemical cues in their foraging walk, where the type of
optimally erroneous groups of ants are twofold; uni- form (group of
homogeneously erroneous ants) or non-uniform(binary-mixture of strongly
erroneous and almost error-free ants) depending on temporal feeding
environment[2]. In the present presentation, we report the above results, and, in
addition, we briefly introduce our recent experiments on the statistical behavior
of colonies of ants using both i)very-tiny RFID tags (smaller than 0.5mm x 0.5mm)
attached to each body of all ants and ii)sensors attached to gates connecting a nest
and foraging arenas. By analyzing the obtained“< big-data of ant society >~ after
more than three-months continuous measurement, we found various kinds of
statistical structure of the ant society in which sophisticated task allocation
among ants and its dynamical reorganization took place. In particular, our data
indicates that the response threshold model which has widely been believed to
explain the task allocation dynamics of ants should be reconsidered.

>>
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[2].H.Nishimori etal, Proc.of AROB 20th (The Twentieth International

Symposium on Ar- tificial Life and Robotics), 879-882(2015)
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