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Soldier crabs explore behavioral programs in swarming process
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Abstract: Recent empirical researches have revealed that diversity of individual moves in real animal groups co-exists
with swarming behavior as a whole in contrast to previous theoretical researches. Such individual internal movements
within the group would be caused from a balance between attraction and repulsion interaction among individuals. In this
study, we investigate how individuals in the swarm of soldier crabs (Mictyris guinotae) balance between attraction and
repulsion actions within the group, using simplification of programs derived from time series of attraction-repulsion
decision making of an individual. First, we reveal that individuals perpetually explore and update their behavioral
programs. Moreover, we show that such updation appears as a critical phenomena rather than erroneous random motions,

preserving characteristics of the logical structure.
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Fig. 1 Cumulative distribution of duration between updates
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Fig. 2 Non-distributividy of real (pale gray) and control (dark
gray) experiments
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