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Can physics help to understand the dynamics of human crowds?

Abstract:
How do we move when walking alone or in dense crowds? Is it possible to develop mathematical models
capable of accurately describing the statistical properties of pedestrian dynamics? These challenging and
fascinating scientific questions can also directly impact on our daily comfort, and even safety, when visiting
crowded
urban
areas.
In recent years we have been conducting a number of real-life experiments aimed at providing some
answers. We employ 3d depth-sensor cameras to observe the dynamics of millions of pedestrians in a
variety of real-life settings: from a small University corridor, to a museum entrance, city festivals, crowded
train stations, etc. Our 3d depth-map cameras have allowed us to record pedestrian trajectories with high
space and time accuracies while preserving the privacy of single individuals. Thanks to the large acquired
datasets we could study fluctuations and not just average behaviours. To describe what we observed we
have been employing the mathematical tools that physicist ordinarily use with success to describe other
kinds of phenomena. In this talk we will present some of them and we will discuss how the dynamics of
single individuals can be modeled in terms of path integrals or of Langevin equations. We will discuss how to
model collisions between individuals, in low density crowds, and how to learn space-time patterns. Finally we
will discuss experiments that we conducted in order to investigate the possibility to nudge human crowds via
light stimuli.
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