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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 foraging 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 also by visual cues, and that the priority between these 
cues is switched flexibly in accordance with their temporal situation[1].  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×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[2]. 
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