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Relationship between spontaneous footstep motion and spatial self-organization
in pedestrian crowds

Tomaru, Takenori
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In collective phenomena observed in many animals, synchronization of
individual activities is often cited as a characteristic of order. However, in pedestrian crowds,
the relationship between individual-level temporal behaviors and group-level spatial behaviors
remains largely unknown.

In this study, we conducted bidirectional pedestrian flow experiments, and investigated the
relationship between foot movements and the generated structure. As a result, the temporal pattern
of stepping influenced the spatial pattern of movements. When the timing of their foot motions was
constrained, their lateral movements from the direct path to the destination decreased, leading to
instability in the generated structures. These results suggests that individuals moving at their own
timing contribute the robustness of generated structures.

These findings are expected to contribute to crowd management and the design of autonomously
distributed swarm robotics, which are compelled to move asynchronously.
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Spontaneous behavioral coordination between avoiding pedestrians requires mutual anticipation
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