r

lrreia —
Offre n°2025-08774

Engineer - Block-structured quadrilateral
meshing using medial axis

Le descriptif de |’ offre ci-dessous est en Anglais

Typedecontrat : CDD
Niveau de dipldme exigé: Bac + 5 ou équivalent

Fonction : Ingénieur scientifique contractuel

Contexte et atouts du poste

PIXEL isaresearch team in digital geometry processing. More specifically, we are
interested in parameterization techniques, meshing and reconstruction of objects
from 3D point clouds.

We investigate mathematically correct, scalable and numerically stable solutions, by
studying the properties of the objective function in order to develop efficient
optimization algorithms.

Our methods have applications in both Computer Graphics and Scientific
Computing which we develop in cooperation with researchers and industrial
partners from various fields. These applications include oil exploration, plasma
physics, bio-chemistry and computer-aided design.

The engineer will be advised by Etienne Corman (chargé de recherche CNRS).
Mission confiee

In computer science, geometric objects are most often represented by meshes, in
particular triangle meshes. However, numerical simulations sometimes require
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quadrilateral meshes for high-performance computation because of their efficient
memory access, and domain partitioning for parallel processing. Generally
speaking, a good quad mesh is made of large quadrilateral regionslooking like a
deformed grid. In other words, we would like to have al vertices incident exactly to
4 quads. Unfortunately, meshing methods either produce highly irregular meshes or
are extremely complex and provide little guarantees on the output.

In this offer we propose to study medial-axis-based algorithms for quadrilateral
partitioning. Medial-axis-based algorithms have been considered as a promising
approach for automatically decomposing a domain into quadrilateral blocks while
ensuring minimal singular vertices. TopMaker [1] is a notable example, providing a
robust decomposition strategy. This algorithm suffers from limitations such as the
capture of curved block boundaries, poor geometric quality, and the presence of
non-quadrilateral blocks. But the main limitations of this class of algorithmsis that
it can only be applied to planar domains.

In arecent article (currently under review), we proposed an improved block
decomposition method that enhances TopMaker by integrating integer optimization
for subdivision selection and incorporating additional singular nodes to better
approximate the domain geometry. Our approach assigns a mesh template to each
point of the medial axis, greatly improving the block quality while ensuring avalid
conform quadrilateral decomposition.

The goal of thisjob isto overcome the limitation encounter by all algorithms using
medial axes: it only appliesto planar domains. The medial axis of adomainisthe
set of all points having more than one closest point on the object's boundary. This
definition can be extended to curved surfaces by using a geodesic distance instead of
a Euclidean distance. However, geodesic distances are notoriously challenging to
compute. In order to obtain a stable computation of the medial axis several options
can be considered:

e Approximating geodesics using heat diffusion schemes[2,3];
e Approximating circumcenters using intrinsic Delaunay triangulations [4];
e (Going back to the planar case using a parametrization of the curved surface.

The third direction will always work but it provides an extremely poor
approximation of the real medial axis.
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Principales activités

The successful applicant will be trusted with the following tasks:

e From our research code, reimplement a clean version of our algorithm
generalizing TopMaker in C++;

e Compute the media axes generalized to curved surfaces using the three
methods presented earlier;

¢ Answer the question: does the guaranties of robustness provided by
TopMaker still holds in the curved case?

Compétences

Required skills:

e Advance knowledge in C++
¢ Some knowledge of geometry processing algorithms and data structures (half-
edges, Delaunay triangulations)

Soft skills:

¢ Ability to work in ateam and collaborate with experts from other fields
¢ Thorough and detail-oriented

Fluency in English, or fluency in French with excellent level in English are
mandatory to fill the position.

Avantages

e Subsidized medls

¢ 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.)

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

¢ Professional equipment available (videoconferencing, loan of computer
equipment, etc.)

e Social, cultural and sports events and activities

Access to vocational training



e Social security coverage
Rémunération
From €2692 grossymonth depending on experience and qualifications

| nfor mations générales

Théme/Domaine : Interaction et visualisation

Ville: Villerslés Nancy

Centrelnria: Centrelnriadel'Université de Lorraine
Date de prise de fonction souhaitée : 2025-07-01
Duréedecontrat : 6 mois

Date limite pour postuler : 2025-04-26

Contacts

e Equipelnria: PIXEL
e Recruteur :
Corman Etienne/ etienne.corman@loria.fr

A proposd'lnria

Inriaest I'institut national de recherche dédié aux sciences et technologies du
numerique. 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 al’interface d’ autres disciplines.
L’ingtitut fait appel a de nombreux talents dans plus d’ une quarantaine de métiers
différents. 900 personnels d’ appui alarecherche et al’innovation contribuent afaire
emerger et grandir des projets scientifiques ou entrepreneuriaux qui impactent le
monde. Inriatravaille avec de nombreuses entreprises et a accompagné la création
de plus de 200 start-up. L'institut Se?orce ainsi de répondre aux enjeux de la
transformation numérique de la science, de la société et de I'économie.

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


http://www.inria.fr/centre/nancy
https://www.inria.fr/equipes/PIXEL
mailto:etienne.corman@loria.fr

Sécurité défense:

Ce poste est susceptible d’ étre affecté dans une zone arégime restrictif (ZRR), telle
que 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, aprés avis ministériel favorable, tel que défini
dans|’arrété du 03 juillet 2012, relatif alaPPST. Un avis ministériel défavorable
pour un poste affecté dans une ZRR aurait pour conséquence I’ annulation du
recrutement.

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



