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Post-Doctoral Research Visit F/M Postdoc
position on update-friendly data
structuresfor 3D city modelling

Le descriptif de I’ offre ci-dessous est en Anglais
Typedecontrat : CDD

Niveau de diplédme exigé: Theése ou équivaent
Fonction : Post-Doctorant

A proposdu centre ou deladirection fonctionnelle

Inriaisthe French National Institute for Research in Digital Science, of which the
Inria Cote d'Azur University Center is a part. With strong expertise in computer
science and applied mathematics, the research projects of the Inria Céte d'Azur
University Center cover all aspects of digital science and technology and generate
innovation.

Based mainly in Sophia Antipolis, but also in Nice and Montpellier, it brings
together 47 research teams and nine support services.

Itisactiveinthefields of artificia intelligence, data science, IT system security,
robotics, network engineering, natural risk prevention, ecological transition, digital
biology, computational neuroscience, health data, and more.

The Inria Center at Université Cote d'/Azur isamajor player in terms of scientific
excellence, thanksto the results it has achieved and its collaborations at both
European and international level.

M ission confiée

Principales activités

Context

In aworld facing profound upheavals—ecological, energy-related, economic,
health-related, social, and more—territories are at the heart of the most complex
decisions. The stakeholders within these territories are under increasing pressure to
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anticipate, adapt, and invent new approaches to planning and development. It is
now essential to be able to anticipate territorial evolution and simulate different
management scenarios in order to assess, and even compare, their impacts. Thisis
the objective of the Digital Twin of France and its Territories (JUNN) project,
initiated and co-led by the IGN (National Institute of Geographic and Forest
Information), Cerema (Center for Studies and Expertise on Risks, Environment,
Mobility and Urban Planning), and Inria (National Institute for Research in Digital
Science and Technology).

The 3D reconstruction of urban objects —in particular the buildings - from remote
sensing data - typically Airborne Lidar Scans (ALS) - constitutes one of the core
research axes of the JUNN project. Urban reconstruction from Lidar point cloud is
amultifaceted problem in which output models are expected to be (i) accurate
(adherence to the input data) and (ii) of high geometric quality (conciseness,
conforming to urban-specific formalisms and geometric guarantees), and
algorithms that produce these models must be (iii) automatic, (iv) fast and
scalable, (v) generic to adapt to the variety of urban landscapes, and (vi)
geometrically memory-efficient for easy updates of the reconstructed objects along
time. The existing methods [1,2,3] offer efficient solutionsto criteria (i-iv), but
tend to overlook criteria (v) and (vi). In particular, these methods rely upon the
construction of space partitioning data structures in 2D and/or 3D that take the
form of line and plane arrangements [4,5,6,7]. These data structures allow a
limited piecewise-planar description of buildings only, without the capacity of
finely approximating non planar components or approaching them by more
complex parametric shapes. Once constructed, these data structures can also not be
easily modified.

Objectives

The goal of this position isto investigate a new generation of space partitioning
data structures that address the limitations mentioned previously. The candidate
will design them in the perspective of replacing the traditional data structures used
in the JUNN project, working in collaboration with Luxcarta and GeometryFactory
partners and using the CGAL library [8]. The candidate will work on two
complementary research directions.

The candidate will investigate how to generalize line and plane arrangements to
more expressive data structures that can better capture the geometry of non-planar
shapes, e.g. curved facades and freeform roofs. The hybridization of line and plane
arrangements with fine mesh-based structures, as proposed in [9], or the use of
parametric shapes with a CSG-based construction tree are two options to explore.
This generalization will have to be efficient. In particular, it should not degrade the
performance in terms of construction time and scalability of the current line and
plane arrangements.

The candidate will also investigate the design of update-friendly data structures
that can be easily modified once constructed. This characteristic is crucial for
efficiently updating the 3D city models, i.e. by only locally modifying the
geometry of objects where changes have been detected without reconstructing the
entire objects and scenes. Binary Space Partitioning trees, asused in [5,6], could
be a solution to this challenge if coupled with an efficient parsing strategy of the



geometric atomic elements forming the data structures (e.g. planes and lines).

Keywords

Geometry processing, Computational geometry, 3D computer vision, geometric
data structures, urban reconstruction
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More info can be found on the JUNN project at https://team.inriafr/titane/the-nft-
project-2026-2030/ and on the PostDoc position at
https.//team.inria.fr/titane/files/2026/03/sujet INFT geometric data structures.pdf
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Theideal candidate should have a Ph.D. in computer science with a strong
background in 3D geometry (geometry processing and/or computational
geometry), Computer Vision and applied mathematics, be able to program in
C/C++, befluent in English, and be creative and rigorous.

Avantages

e Subsidized meals

e Partial reimbursement of public transport costs

e Leave: 7 weeks of annual leave + 10 extra days off dueto RTT (statutory
reduction in working hours) + possibility of exceptional leave (sick children,
moving home, etc.)

e Possibility of teleworking (after 6 months of employment) and flexible
organization of working hours

e Professional equipment available (videoconferencing, loan of computer

equipment, etc.)

Social, cultural and sports events and activities

Access to vocational training

Social security coverage

Contribution to mutual insurance (subject to conditions)

Rémunération

2 788€ monthly gross salary

| nfor mations géneér ales

e Theme/Domaine: Vision, perception et interprétation multimedia
Calcul Scientifique (BAP E)

Ville: Sophia Antipolis

Centrelnria: Centrelnriad'Université Cote d'Azur

Date de prise de fonction souhaitée : 2027-01-01
Duréedecontrat : 2 ans

Date limite pour postuler : 2026-11-30

Contacts

e Equipelnria: TITANE (DIR-SOP)
e Recruteur :
Lafarge Florent / Florent.L afarge@inria.fr

A proposd'inria

Inrig, I'institut national de recherche dans les sciences et technologies du
numérique, est en appui de I’ Etat pour |es stratégies nationales de recherche et
d’innovation du numérigue en tant qu'Agence de programmes. Inria mene plus de
300 projets de recherche et d’innovation avec ses 3500 scientifiques, ingénieurs et
personnels d’ appui, en partenariat avec les universités et I’ écosysteme numérique
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(entreprises, entrepreneurs, acteurs publics). Ensemble, nous explorons des
domaines clés comme I'intelligence artificielle, 1a cybersécurité, I’ informatique
guantique, le Cloud, la transformation numérique de la santé, les jumeaux
numeriques ou encore les technol ogies numeériques pour la défense. Nous
construisons des solutions concretes telles que des logicidls, des startups
technologiques, des partenariats avec les entreprises du tissu national et des
formations de pointe. Notre objectif : I'impact scientifique, technologique et
industriel au service de la souveraineté numérique de la France.

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

Consignes pour postuler

Sécurité défense :

Ce poste est susceptible d’ étre affecté dans une zone arégimerestrictif (ZRR), telle
gue définie dans le décret n°2011-1425 relatif ala protection du potentiel
scientifique et technique de la nation (PPST). L’ autorisation d’ accés a une zone est
délivrée par le chef d’ établissement, apres avis ministériel favorable, tel que défini
dans |’ arrété du 03 juillet 2012, relatif ala PPST. Un avis ministériel défavorable
pour un poste affecté dans une ZRR aurait pour conséguence I’ annulation du
recrutement.

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



