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Clarification of implicit observer design inspired by distributed autonomous
navigation of ants colony
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In this study, we focused on swarm robot systems. Specifically, we focused
on the implicit observer design, in which a swarm interacting with each other in a decentralized
autonomous way uses sound and light devices to learn what information about nearby individuals is
available, and how it can be integrated into the behavior of the swarm robot as a whole. Then, we
analyzed and designed the information processing (resolution and filtering of information) for the
implicit observer design through analysis and actual device verification. We presented a sound-based

direction/orientation estimation method and a light-based direction estimation method, and
confirmed that they can be applied to two patterns of swarm behavior.
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