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Absiract — Zusnmmenfassung

Automatic Unstructured Grid Generation Based on lerative Point Insertion. Unstructured grid
generation is concerned with discretizing surfaces and volumes in 3D space by triangles and
tetrahedra. The tetrahedra discretize a volume in a surface’s interior or surrounding a surface on jts
outside. This paper presents a new technique for unstructured grid generation based on intersecting
lines with u given geometry and inserting grid points yielding an adapted grid whose point density
decreases with increasing distance to the geometry, The technigqee is completely automatic.

AMY Subjecr Classificarions: 63D17, 630105

Key words: Approsimation, grid generation, imerpolation, simulated annealing, triangulation,
unstrugtured grid generation.

Ein automatisches Verfuhren sur Generierung unstrukiurierier Gitter mittels  iterativer
Punktelnfigungen. Unstrukturierie Diskretisierungsverfahren dienen der diskreten Beschreibung
won Flichen und Volumina in Form von Drelecken und Tetrsedern. Telracder werden zur
Diskretisierung eines Volumens benutzt, dus aul der Innen- oder AuBenseite einer vargegebenen
Fliche liegt. Diese Arbeit behandelt ein automatisches Verfahren zur Generierung von Tetraedern.
Das Verfahren basiert suf einem Schnittalgorithmus, der Geraden mit einer vorgegebenen Flache
schneidet und iterative Punkte cinfligt. Die resultierende Punktdichte nimmt mit zunchmender
Distanz zur Flische ab.

1. Introduction

Grid generation is concerned with discretizing surfaces and volumes by polygo-
nal and polyhedral “cells.” Typically, an unstructured grid of a surface /volume
is set of triangles /tetrahedra. A structured grid, on the other hand, consists of
quadrilaterals (surface) and hexahedra (volume). While most numerical algo-
rithms used in computational field simulation (CFS) are based on structured
grids, these grids can usually not be generated automatically, Structured grid
generation is extremely tedious and time-consuming, especially the interactive
process of specifying “blocks™ (see [7] and [19]). Unstructured grid generation
techniques are usually automated to a high degree and require little user input,
which is its main advantage over the structured grid generation approach. Also,
the use of unstructured grids for CFS applications has increased significantly in
recent years (see [20]). Most algorithms for generating unstructured-triangular
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