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A cognitive framework to understand pedestrian crowd behavior based on mutual
anticipation
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Understanding pedestrian dynamics is crucial to help manage mass events and

daily pedestrian transportation. Although recent findings emphasized that pedestrians’ interactions

are fundamentally anticipatory in nature, whether and how individual anticipation functionally
benefits the group is not well-understood. Here we show the link between individual anticipation and

emergent pattern formation through our experiments of lane formation, where unidirectional lanes
are spontaneously formed in bidirectional pedestrian flows. We asked some participants to perform
walking while texting on the smartphone to manipulate the anticipatory abilities of some of the
pedestrians by distracting them visually. We found that the walking strategy of distracted
pedestrians differs from non-distracted ones, influences on motions of other pedestrians as well,
and decreases the degree of collective pattern formation.
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