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Pedestrians in a crosswalk often form multiple lanes of traffic, moving in opposite directions (180°).
Such spontaneous pattern formation is an example of self-organized collective behavior, a topic of
intense interdisciplinary interest. When two groups of pedestrians cross at an intersection (90°), similar
diagonal stripes appear. Naka [1] conjectured that the stripes are perpendicular to the mean walking
direction of the two groups. This facilitates the forward motion of each group and reduces collisions.
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Figure 1: Stripes for a typical trial of counter flow (crossing angle = 180°)

We present the first empirical test of the hypothesis by studying two groups of participants crossing at
seven different angles (30° intervals). To analyze the striped patterns, we introduce two computational
methods, a local Edge-cutting algorithm and a global Pattern-matching technique.

We find that stripes are indeed perpendicular to the mean walking direction at all crossing angles,
consistent with the hypothesis. But other properties depend on the crossing angle: the number of stripes
increases with crossing angle, whereas the spacing of stripes, the number of pedestrians per stripe, and
the crossing time all decrease. Moreover, the width of individual stripes is “squeezed” in the middle of
the crossing. Future models of crowd dynamics will need to capture these properties.
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