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Meshes are the most appropriate data structures for representing 3D geometries. Surface
meshes have been frequently used for representing 3D geometries, which only samples data on
the surfaces of the given 3D geometries. Thanks to the improvements of computing powers, it
1s required to develop more complicated contents which utilize the volumetric information of 3D
geometries. In this paper, we introduce a novel volumetric mesh libraries based on the half-face
data structure, called OpenVolMesh, and describe its designs and implementations. The
OpenVolMesh extends the OpenMesh, which is one of the most famous mesh libraries, by
supporting volumetric meshes. The OpenVolMesh provides the generic programming, dynamic
allocations of primitive properties, efficient array-based data structures, and source-level
compatibility with OpenMesh. We show the usefulness of the OpenVolMesh in the developments
of 3D volumetric contents with prototypic implementations such as volumetric mesh smoothing
and CW-cell decompositions.
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Mesh myMesh;

Mesh::VertexHandle vhQ, vhi;

Mesh::Point  p;

vh0 = myMesh.add_vertex{(Point(0,0,0))
vh1 = myMesh.add_vertex(Point(C, 1,0}
p = myMesh.point(vh0);
myMesh.set_deleted(vh0);

myMesh.garbage_collection();
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Mesh myMesh;

Mesh::FaceHandle th(0);

MeshiPoint  ont:
OpenVolMesh::CPropHandie{Mesh::Point) cprop_flioat;

myMesh.add_property(cprop_tioat);
myMesh propertyicprop_ficat, th) = 10.0f
myMesh.remove_property{cprop_float);
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Mesh myMesh;
Mesh::EdgeHandle eh;
Mesh::Celilter c_it;
Mesh::EdgeCelilter ec_it;

for (c_it=myMesh,cells_begin();
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{
I do something for each cell
}
eh = mesh.edge_handle(10)
for (ec_it=mesh.ec_iter{eh); ec_it; ++ec_it)
{
/] do something tor each cell addjacent to edge (10)

}
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