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Hex-Dominant Meshing
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Hexahedral-dominant meshing, D. Sokolov, N. Ray, L. Untereiner, B. Lévy, 2016, ACM Trans. on Graphics.
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Field Guided Meshing Pipeline
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Hexahedral-dominant meshing, D. Sokolov, N. Ray, L. Untereiner, B. Lévy, 2016, ACM Trans. on Graphics.
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1. foreach v ∈ V:

2. temp = 0

3. foreach n ∈ N(v):

matching of crosses

4. temp += value[n]

5. value[v] = temp / |N(v)|

A simple smoothing algorithm

Instant Field-Aligned Meshes, Wenzel Jakob, Marco Tarini, Daniele Panozzo, and Olga Sorkine-Hornung, 2015,
ACM Trans. on Graphics.
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A simple smoothing algorithm

1. foreach v ∈ V:

2. temp = 0

3. foreach n ∈ N(v):

matching of crosses

4. temp += value[n]

5. value[v] = temp / |N(v)|



24 equivalents

The simplest smoothing algorithm

1. foreach v ∈ V:

2. temp = 0

3. foreach n ∈ N(v):

matching of crosses

4. temp += value[n]

5. value[v] = temp / |N(v)|
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A simple smoothing algorithm

1. foreach v ∈ V:

2. temp = 0

3. foreach n ∈ N(v):

matching of local parameterization

4. temp += value[n]

5. value[v] = temp / |N(v)|
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Similarity



3D Position Field
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Local Coarsening



Original coordinates
(demonstration purpose only)

Position fields (output)

Unflippable Tetrahedral Complexes, Dougherty, R., Faber, V. and Murphy, M. , 2004, Discrete & Computational Geometry.
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Different target element sizes

Single Parameter



[Sokolov et al., 2016] Ours
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Internal Constraints



Takes 84 minutes for 1.2 millions tets

Scalability



[Jakob et al., 2015] Ours

Surface Mesh Extraction



Random initialization Constant initialization

Arbitrary Initialization



General polyhedral
(< 3 large ones per model)

Inverted hex-elements
(~ 1 per model)

Limitations



Simplicity

Topological guarantees

Scalability Robustness: 110 models

Single parameter

Arbitrary initializations

Summary



Code:  https://github.com/gaoxifeng/robust_hex_dominant_meshing

Thank you!




