Case Study IV:

Geometrical Modeling
of the heart and the




Motivation

® Geometrical modeling for simulation




Content

® Meshing







Meshing
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Meshing

Meshing

Image Based Meshing
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Three Scenarios

® | ow detail models




Challenges of Meshing

irregular features  multi-material

adaptive mesh run time

small meshes etc.



What is BioMesh3D!?

® TJetrahedral conforming volume meshing
® Adaptive, multi material, subvoxel accuracy

® Goal: Determine accurate b
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Meshing in Biology




Conformal Meshing

Non-Conformal

Conformal Mesh
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Conformal Meshes

better!?

Non-Conformal Conformal Mesh
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Meshing packages

TetrUSS

_VGRID

Tarantula

and many more ...




Example - Heart

® Oxford Rabbit Heart (BioMesh3D)
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Tarantula
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Comparison - Run Time

" BioMesh3D | Tarantula




Comparison - Complexity

" BioMesh3D | Tarantula




Comparison - Adaptivity

" BioMesh3D | Tarantula
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Comparison - Element
Quality

scaled inscribed (]) to " BioMesh3D

ircumscribed ratio (C) Regular = I?,Z?;Eﬁkmems
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BioMesh3D-Pros/Cons

Single Time Point

Blood Volume

6.2

3.5

0.86

1.8

Ischemic Region

Myocardium 4.5

® Pro:Local refinement ® Con: Reaction/Diffusion



BioMesh3D - Properties

. Pros: . Cons:

+ Conforming - Robustness
- Usability
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New meshing Approach:
“Cleaver”
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® Dihedral Angle

e Condition number
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Comparison - Torso




Comparison - Torso

~ Cleaver " BioMesh3D " CGAL




Comparison - Head

8 Materials




omparison - Head

" BioMesh3D || Cleaver

Mesh
nodes in
[xMillion]

Time in
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Cleaver

® First Release: Fall 2012
® Features:

® |ncredibly fast

® Conforming




