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Description of the topic:

At a macroscopic scale, traffic is usually represented as a fluid flowing on the road
network. In order to characterize the evolution of the system, we define aggregated
quantities such as the flow or density of vehicles. The challenge is to be able to
understand, reproduce and anticipate the evolution of density and flux in space and
time, relying both on this mathematical modeling and on traffic data.
This project aims at contributing to intelligent mobility management practices through
data driven mathematical models accounting for new opportunities offered by the latest
technologies. In particular, we tackle modeling issues raised by the introduction of
vehicle-to-vehicle and vehicle-to-infrastructure communication to govern vehicular
traffic on road networks, such as routing applications and autonomous vehicles. These
devices can deeply change traffic dynamics, and can be used as additional control
actuators to improve road network efficiency.
We aim at developing new advanced macroscopic models coupled with statistical
techniques leveraging the information recovered by real data, to ensure realistic
simulations and predictions of multi-commodity network dynamics
ACUMES Project-Team (https://team.inria.fr/acumes/) has an established experience in
(macroscopic) traffic flow models, and disposes of a large set of data coming from loop

detectors. More data can be found on publicly available data repositories, such as Mn-DOT
(http://data.dot.state.mn.us/datatools/) and UTD19 (https://utd19.ethz.ch/)
Further actions to recover suitable data will be conducted during the project.
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PhD in Mathematics or Engineering
Background in hyperbolic Partial Differential Equations (PDE) analysis and
numerical approximation, computer simulations.
Knowledge of hyperbolic systems of conservation laws and finite volume
schemes, statistics, data analysis as well as experience in mathematical
modeling and/or optimization techniques are considered an additional plus.

Skills:
• Technical: experienced knowledge of Matlab / Python, R, Latex (bibtex, tikz,
beamer)
• Languages: English level B2
• Relational: good communication and presentation skills, proactive attitude,
teamwork

