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Pedestrian flow characteristics based on individual trajectories 

Traditional way to measure the pedestrian dynamics is through the fundamental diagram, which 
provides the relation between the flow characteristics, such as pedestrian speed, density and flow. 
Nevertheless, the large differences are present regarding this fundamental relation in the 
specifications of various experimental studies, guidelines and handbooks, suggesting that pedestrian 
dynamics are still not well understood. Therefore, it is necessary to develop better data analysis 
methods based on precise empirical data, such as the trajectories of individuals. Owing to a close 
collaboration between Swiss Federal Railways (SBB CFF FFS) and École Polytechnique Fédérale de 
Lausanne (EPFL), we are able to study pedestrian dynamics on the basis of microscopic pedestrian 
data, collected at Lausanne train station using cutting-edge sensors for people tracking. Given the 
fact that the space decomposition and time aggregation are certainly the essential aspects affecting 
the pedestrian dynamics analysis, we are interested in investigation of the impacts of underlying 
different spatio-temporal representation on aforementioned pedestrian flow quantities, on the basis 
of individual pedestrian trajectories. Empirical observations, obtained based on the spatial 
decomposition at an individual level (Voronoi diagram), show that traditional deterministic 
fundamental diagrams are not sufficient to include observed widely scattered speed-density 
relationship. The underlying mechanism behind the observed scattering phenomenon is frequently 
the effect of a large number of factors (personal characteristics, geometric settings, environmental 
conditions, etc.), clearly suggesting that observed randomness of a real-world pedestrians’ motion 
behavior has to be taken into consideration in order to improve the modeling of pedestrian 
dynamics. 
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