
Offre n°2025-08836

Post-Doctoral Research Visit F/M Postdoc
in data-driven modelling and simulation
of dense crowds

Type de contrat :  Fixed-term contract

Niveau de diplôme exigé :  PhD or equivalent

Fonction :  Post-Doctoral Research Visit

A propos du centre ou de la direction fonctionnelle

The Inria Centre at the University of Rennes is one of Inria’s nine centres and is
home to more than thirty research teams. It is a major and well-recognized player in
the field of digital science. The centre is at the heart of a rich ecosystem of R&D and
innovation, involving highly innovative SMEs, large industrial groups,
competitiveness clusters, research and higher education institutions, excellence
laboratories, and a technological research institute.

Contexte et atouts du poste

This postdoctoral position is part of the Inria International Relations Department's
(DRI) annual postdoctoral recruitment campaign.

The postdoc will be based in the VirtUs team at the Inria Centre at the University of
Rennes. Frequent and/or long stays will also be planned in the Virtual Environment
and Computer Graphics (VECG) group at UCL in London. 

The postdoc will be supervised jointly by He Wang (UCL) and Julien Pettré (Inria).

The Inria Centre at Rennes University is one of Inria's eight centres and has more
than thirty research teams. The Inria Centre is a major and recognized player in the
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field of digital sciences. It is at the heart of a rich R&D and innovation ecosystem:
highly innovative PMEs, large industrial groups, competitiveness clusters, research
and higher education players, laboratories of excellence, technological research
institute, etc. The VirtUs team has around 25 members, including 7 permanent
researchers. The team is internationally recognized for its work in the fields of
graphic animation and virtual reality. Crowd simulation and the study of collective
human behavior is one of its major research themes.

Founded in 1826 in the heart of London, UCL is London's leading multidisciplinary
university, with more than 18,000 staff and 51,000 students from over 150 different
countries. UCL consistently demonstrates research power and impact at the highest
level and is fortunate to educate students of impressive talent and ambition from
around the world. The VECG group investigates fundamentals and applications that
enrich human experience of digital content. The group's research spans capture,
modelling and display of a multisensory world, and involves hardware, algorithms
and human-centred approaches.

Travel fees between UCL and Inria will be covered.

Mission confiée

Context:

This postdoctoral research focuses on the modelling and simulation of dense human
crowds, i.e. crowds in which social and physical interactions between individuals
are mixed. The study of the behaviour of dense crowds is an important issue in
terms of crowd management and accident prevention. Simulation of dense crowds is
an essential part of these studies, but modelling the physical interactions between
individuals still poses many unexplored challenges. The proposed postdoctoral
program aims to make significant progress in this direction, and more specifically,
the research on dense crowds will spawn new classes of Artificial Intelligence
models. 

To explore this area, the VirtUs team has a unique set of field data that captures the
behaviour of dense crowds as observed at music festivals. The dataset includes
videos of the crowd at festivals, a few manually checked tracked trajectories of
individuals in the crowd, as well as automatically tracked trajectories of a large
number of people in the image. The dataset also includes full-body motion capture
for equipped participants in the crowd. As a continuation of recent work on
modelling dense crowds, this postdoc aims to exploit the existing dataset for
modeling and simulation purposes.

Objectives

The main goal of the postdoc is to establish new approaches to crowd simulation
that are capable of learning new crowd dynamics based on their video observation,
and to establish new crowd analysis methods based on simulation to improve the
understanding of dense crowd behaviours.



The main activity of the postdoc will be 

To explore new crowd data representations for machine learning approaches
to crowd simulation
To explore new models for data-driven crowd simulation
To explore new metrics for the evaluation of crowd simulation and
comparison with real-world data.

The postdoc is open in terms of approaches and paradigms for crowd simulation,
including trajectory prediction using generative models, or imitation of crowd
behaviour using reinforcement learning approaches. Candidates may establish their
own approach in discussion with the management team.

Outcomes

We will aim to publish the results of this research in the best conferences and
journals in the field, including IEEE CVPR or ACM SIGGRAPH, ACM TOG.

The postdoc opens up the possibility of applying for permanent research positions in
the VirtUs team at the Inria centre at the University of Rennes.
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Principales activités

Main activities (5 maximum) :

Propose solutions for automatic modelling of dense crowds based on data
Coding / developping
Analysis, evaluation of results
Bibliographics studies

 

Compétences

Technical skills and level required :

Deep learning
Simulation
C++

Languages :

English

Relational skills :

good capabilities to work in a collaborative environment

 

Avantages

Subsidized meals
Partial reimbursement of public transport costs
Leave: 7 weeks of annual leave + 10 extra days off due to RTT (statutory
reduction in working hours) + possibility of exceptional leave (sick children,
moving home, etc.)
Possibility of teleworking (after 6 months of employment) and flexible
organization of working hours
Professional equipment available (videoconferencing, loan of computer
equipment, etc.)
Social, cultural and sports events and activities
Access to vocational training
Social security coverage



Rémunération

Monthly gross salary from 2 788 euros.

Informations générales

Thème/Domaine : Interaction and visualization
Scientific computing (BAP E)
Ville : Rennes
Centre Inria :  Centre Inria de l'Université de Rennes  
Date de prise de fonction souhaitée : 2025-11-01
Durée de contrat : 2 years
Date limite pour postuler : 2025-06-22

Contacts

Équipe Inria :  VIRTUS  
Recruteur :
Pettre Julien / julien.pettre@inria.fr

A propos d'Inria

Inria est l’institut national de recherche dédié aux sciences et technologies du
numérique. Il emploie 2600 personnes. Ses 215 équipes-projets agiles, en général
communes avec des partenaires académiques, impliquent plus de 3900 scientifiques
pour relever les défis du numérique, souvent à l’interface d’autres disciplines.
L’institut fait appel à de nombreux talents dans plus d’une quarantaine de métiers
différents. 900 personnels d’appui à la recherche et à l’innovation contribuent à faire
émerger et grandir des projets scientifiques ou entrepreneuriaux qui impactent le
monde. Inria travaille avec de nombreuses entreprises et a accompagné la création
de plus de 200 start-up. L'institut s'e?orce ainsi de répondre aux enjeux de la
transformation numérique de la science, de la société et de l'économie.

L'essentiel pour réussir

We are looking for candidates who are highly motivated by the research topic and
who have demonstrated solid research activity during their PhD. The candidate will
have a strong background in automatic modelling and/or machine learning and/or
generative models and/or reinforcement learning. He/she will have a research
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activity in the fields of computer vision or graphic animation in relation to the
modelling of human behaviour or character animation.

Candidacy to this position is undergoing the following elegibility criteria:

Candidates for postdoctoral positions are recruited after the end of their Ph.D. or
after a first postdoctoral period: for the candidates who obtained their Ph.D. in the
Northern hemisphere, the date of the Ph.D. defense shall be later than September,1
2022; in the Southern hemisphere, later than April,1 2022.

In order to encourage mobility, the postdoctoral position must take place in a
scientific environment that is truly different from that of the Ph.D. (and, if
applicable, from the job held since the Ph.D.); particular attention is thus paid to
French or international candidates who obtained their doctorate abroad.

To apply, please provide the following documents:

Detailed CV with a description of the PhD and a complete list of publications
with the two most significant ones highlighted
Motivation letter from the candidate
2 letters of recommendations

Applicants should send their applications through the web platform or directly to
julien.pettre@inria.fr and he_wang@ucl.ac.uk

 

Attention: Les candidatures doivent être déposées en ligne sur le site Inria. Le
traitement des candidatures adressées par d'autres canaux n'est pas garanti.

Consignes pour postuler

Please submit your CV, cover letter, and any recommandations online

Sécurité défense : 
Ce poste est susceptible d’être affecté dans une zone à régime restrictif (ZRR), telle
que définie dans le décret n°2011-1425 relatif à la protection du potentiel
scientifique et technique de la nation (PPST). L’autorisation d’accès à une zone est
délivrée par le chef d’établissement, après avis ministériel favorable, tel que défini
dans l’arrêté du 03 juillet 2012, relatif à la PPST. Un avis ministériel défavorable
pour un poste affecté dans une ZRR aurait pour conséquence l’annulation du
recrutement.

Politique de recrutement :
Dans le cadre de sa politique diversité, tous les postes Inria sont accessibles aux
personnes en situation de handicap.


