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TEEERAWEE THI'WATWARANIKUL : NAVIGATION BY WEAVER
ANTS IN AN UNFAMILIAR, FEATURELESS ENVIRONMENT,
THESIS ADVISOR : ASST. PROF. MICHAEL F. SMITH, Ph.D. 64 PP.

WEAVER ANTS/ LANGEVIN THEORY/ BROWNIAN MOTION

The motion of individual weaver ants, members of the species Oecophylla
smaragdina, was tracked in time as they moved in a small, clean arena and one
partly covered by a chemical repellent. We develop a theoretical model, analogous
to the Langevin theory of Brownian motion. The model includes random local
impulses that change ant velocity with each time step and deterministic forces,
associated with the arena boundaries and repellent, that gradually change ant
velocity. The probability distribution function of random impulses is robust and
mathematically simple and ants respond to the repellent, much as a particle re-
sponds to a potential energy barrier, by initially slowing before recovering towards
the equilibrium state of Brownian motion. The motion of the average individual
can be characterized by the model, which provides some insight into the algorithm

the ant employs for navigation.
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