
European Conference on Mathematical and Theoretical Biology 2011

Andrea Tosin
INDAM-Compagnia di San Paolo postdoctoral fellow
Department of Mathematics, Politecnico di Torino – Torino, Italy
e-mail: andrea.tosin@polito.it

A multiscale look at crowd dynamics by time-evolving
measures

The dynamics of particle-like living systems, such as human crowds, are mainly
ruled by mutual interactions among the individuals. This is because the latter have
the ability to express different behavioral strategies depending on the presence of
other individuals in the environment. For instance, pedestrians heading for a certain
destination deviate from their preferred paths when encountering other pedestrians.
Remarkably, interactions are usually non-cooperative, i.e., walkers do not pursue a
goal collectively.

Due to the intrinsic granularity (discreteness) of the system (the number N of
pedestrians is possibly large, yet the approximation N → ∞ may not be accept-
able), interactions are better described at an individual-based level. On the other
hand, an ensemble representation of the crowd is often preferable over an agent-
based one, in order to catch the average group behavior spontaneously emerging
from interactions (self-organization) and also in view of further analysis, numerics,
and optimization issues. Measure-theoretic stochastic approaches, such as those
that will be discussed in this talk, offer useful conceptual tools to this purpose.
Indeed, they make possible an Eulerian particle-free representation of the crowd,
in which single pedestrians are blurred into the probability distribution of their
spatial positions. At the same time, they allow the description of the interactions
to stem from (stochastic) individual-based reasonings. Finally, they enable one to
treat discrete and continuous models under a common framework, as well as to
deduce models at intermediate scales with interesting implications on the predicted
dynamics.
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