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Overview



WP1 Objectives

� Objective 1: Geometric domain representations

Challenges related to geometric representation robust to
defects and resilient to heterogeneous input

� Objective 2: Mesh adaptivity

(Un-)structured mesh adaptivity and e�cient
parallel representations of large-scale models

� Objective 3: Physics-based models

Multiple phenomena or process couplings at multiple scales
in space and time.
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WP1 Tasks

T1.1 Mesh generation

T1.2 Adaptive Mesh Refinement for unstructured grids

T1.3 Adaptive Mesh Refinement for Cartesian or block grids

T1.4 Finite Element Exascale Framework

T1.5 Exploit non conforming methods for efficient parallel computations

T1.6 Time-strategy for evolution equations when the mesh is dynamically
adapted

T1.7 Efficient multimodel/multiphysics coupling

N.B. In Gray, tasks with no WP1 financial support (only engineers assigned to WP7)
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Some key achievements (2024-2025)



Toward feature-preserving alpha wrapping

Main achievements

Robust method for generating a watertight, adjustable, and manifold surface mesh that
encloses a 3D input.

� Guarantees that the output mesh strictly contains the input geometry.

� Handles triangle soups, polygon soups, and point clouds.

� Feature-preserving variant via so-called salient Steiner points.

� Visibility-based criterion for salient point selection.

Christos Georgiadis, postdoctoral fellow (2024).
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Toward feature-preserving alpha wrapping

Feature-preserving o�sets of a mechanical part, with increasing o�set. Top: original alpha wrapping. Bottom:
feature-preserving alpha wrapping.
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