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The Dilemma between Exploring and Exploiting of Collective Agents in an Asynchronous Interaction
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To understand various collective behaviors, we propose the multiplicity of interaction to each agent. Each agent has a
passive phase and an active phase. These two phases are determined by asynchronous updating. Using the discrepancy
between learning (passive) and recalling (active), agents in our model show a flexible and multiple collective behaviors such

as searching, making signs and collective cognition. Our approach provides a new tool to understand the internal

measurement, including such as self-organization, from the collective perspective.
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Figure 1. (A) Algorithm of a passive phase (Left) and active
phase (Right). (B) The detail algorithm of an active phase. Each
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agent in an active phase takes account into his neighborhood of
neighborhood except block sites. We also describe the way of
changing bitstrings.
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Figure 2 (A) The averaged density distribution of agent in
1,000 steps. It can be observed that agents search all over spaces.
(B) The averaged density distribution when blocks randomly
distributed in a given space.
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Figure 3. (A) Figure of an environment setting. At the center
of the space, blocks and scent makings are distributed
alternatively. (B) The averaged density distribution in 1,000 steps.
The density is low around the center. (C) The comparison
between agent with learning (light gray) and without learning

(gray).
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Averaged Probability Density
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Figure 4. The transition of density probability around the center
with block rate. The triangle corresponds removing blocks with
time and the rectangle corresponds adding blocks with time.
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