
Accepted Manuscript

Frame field smoothness-based approach for hex-dominant meshing

P.-E. Bernard, J.-F. Remacle, N. Kowalski, C. Geuzaine

PII: S0010-4485(15)00156-6
DOI: http://dx.doi.org/10.1016/j.cad.2015.10.003
Reference: JCAD 2383

To appear in: Computer-Aided Design

Please cite this article as: Bernard P-E, Remacle J-F, Kowalski N, Geuzaine C. Frame field
smoothness-based approach for hex-dominant meshing. Computer-Aided Design (2015),
http://dx.doi.org/10.1016/j.cad.2015.10.003

This is a PDF file of an unedited manuscript that has been accepted for publication. As a
service to our customers we are providing this early version of the manuscript. The manuscript
will undergo copyediting, typesetting, and review of the resulting proof before it is published in
its final form. Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.cad.2015.10.003


Frame field smoothness-based approach for
hex-dominant meshing

P.-E. Bernarda,∗, J.-F. Remaclea, N. Kowalskia, C. Geuzaineb
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Abstract

An indirect approach for building hex-dominant meshes is proposed: a tetra-

hedral mesh is constructed at first and is recombined to create a maximum

amount of hexahedra. The efficiency of the recombination process is known

to significantly depend on the quality of the sampling of the vertices. A good

vertex sampling depends itself on the quality of the underlying frame field that

has been used to locate the vertices. An iterative procedure to obtain a high

quality three-dimensional frame field is presented. Then, a new point insertion

algorithm based on a frame field smoothness is developed. Points are inserted

in priority in smooth frame field regions. The new approach is tested and com-

pared with simpler strategies on various geometries. The new method leads to

hex-dominant meshes exhibiting either an equivalent or a larger volume ratio of

hexahedra (up to 20%) compared to the frontal point insertion approach.
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recombination

1. Introduction

Hexahedral meshes are commonly preferred to tetrahedral meshes in engi-

neering analysis. One of their main advantage resides in the fact that a lower

number of elements is required for the same amount of vertices, compared to
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