Properties of the Mesh Improvement Algorithm

* Works over Delaunay Meshes
« Performs Delaunay insertion of midpoints of
terminal-edges

« Produces triangulations with min angle > 30°

« If (t;, t,) are terminal triangles
(sharing a terminal-edge) then

larget angle (t,) < 120°
larget angle (t,) < 120°
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Aplicaciones y pruebas realizadas en Chile

Observacion: algoritmos usados ampliamente
fuera de Chile
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Algoritmo Lepp-Biseccion en 3D
Refinamiento de triangulaciones 3D
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Lepp(t) in 3-dimensions

* A submesh associated to an individual element t

« Allows the identification of a set of terminal-edges

« Each Terminal-edge is shared by a set of tetrahedra
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Algoritmos Lepp-Delaunay en 3D
Mejoramiento de triangulaciones 3D

(con Ana Caceres, Carlos Lillo y Nancy Hitschfeld)
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Quality measure

Volume(t)
Qt)=C ——m
(longest-edge)®
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A-geometry

A-geometry, Midpoint term-edge, Complete Lepp, Random tet selection

Quality (0 points inserted) Quality (12 points inserted)
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Sphere, Midpoint term-edge, Complete Lepp, Random tet selection
Lepp - Delaunay improvement algorithm
A-geometry, Midpoint term-edge, Complete Lepp, Random tet selection
Quality (0 points inserted) Quality (13 points inserted)
98% tetrahedra (74% total volume) q(tet) < 0.2 33% tetrahedra (28% total volume) q(tet) < 0.2
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Lepp - Delaunay improvement algorithm
Sphere, Midpoint term-edge, Complete Lepp, Random tet selection

il

Number of Tetrahedra

T
g

Te®2 5888535 93230565880 Kzs 88

Inseried Points

Toraheda I [01) = Toraredan [07.08) = Torareda n 020+ Torareoano41]
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Algoritmo paralelo Lepp-biseccion en 3D
Refinamiento paralelo
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Uncoupled parallel terminal edge refinement
algorithm for uniform refinement

Read Input {a mesh M and edge tolerance b(M)},

Partition the mesh M in submeshes M, i =1...N,
Distribute the submeshes M; among the processors,
Perform submesh PTE refinement over each M,.

Output

Each submesh M(S;, V)) is defined by its interface surface S;
and corresponding set of tetrahedra V.

SO AWN =

Rivara — Chrisochoides — Calderén — Fedorov 2006
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