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Crowd Dynamics
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Our objective

to describe large crowds in big 

scenarios and for long time

Where data come from?
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Macroscopic-Scale
From hydro-dynamic mechanics

Second-Order First-Order



Hughes Model Hypothesis 1. The speed at which pedestrians walk is determined

solely by the density of thesurrounding pedestrian flow and the 

behavioral characteristics of the pedestrians.

Hypothesis 2. Pedestrians have a common sense of the task (called

potential) they face to reach their common destination such that any

two individuals at different locations having the samepotential would

see no advantage to either of exchanging places.

Hypothesis 3. Pedestrians seek to minimize their (accurately) 

estimated travel time, but temper this behavior to avoid extremely high 

densities.

Continuity equation applied to pedestrian

density coupled with the Eikonal equation

A continuum theory for the flow of pedestrians - Roger L. Hughes



Numerical 
Simulation 






CNN-based PDE 
learning workflow



Data-driven black-
box model based on 

the CNN
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CNN training/testing



Results






Comparison between ground truth and 
predicted simulation



Conclusions
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