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Hexa(hedrálńı) śıt’ = objemová śıt’ z hexahedronů (obecně nekonvexńıch)

méně element̊u než tetra śıt’ (tj. kraťśı solution time)

dobrá p̌resnost

vhodné zejména pro jednoduš̌śı geometrie
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Hexa(hedrálńı) śıt’ = objemová śıt’ z hexahedronů (obecně nekonvexńıch)

méně element̊u než tetra śıt’ (tj. kraťśı solution time)

dobrá p̌resnost

vhodné zejména pro jednoduš̌śı geometrie

metrika kvality: Scaled Jacobian SJ ∈ ⟨0.5 , 1⟩
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Metoda: deformace na PolyCube
J. Gregson, A. Sheffer, E. Zhang: All-Hex Mesh Generation via Volumetric

PolyCube Deformation , Computer Graphics Forum (2011)

PolyCube= jednoduchá reprezentace 3D objektu pomoćı sjednoceńı kvádr̊u
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Bunny ear dilemma
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Rotace hran
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Rotace hran
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Labelling povrchových d́ılk̊u

1) labels→ charts
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Labelling povrchových d́ılk̊u

1) labels→ charts

2) relabelling: vyhlazeńı a redukce počtu charts

zmenšeńı zubatosti charts

odstraněńı falešných charts
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Planar charts
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Hex-mesh na PolyCube
corners → hrany → faces → objem
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Mapping na vstupńı objekt

indexace tetra uzl̊u PolyCube do Octree struktury

barycentrické soǔradnice+ stejná konektivita tetra uzl̊u
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Barycentrické soǔradnice
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Alternativńı metriky pro mě̌reńı kvality hexa śıtě
ideálńı hex je perfektńı krychle

jeden špatný hex může udělat celou śıt’

nepoužitelnou

Druhy metrik:

Diagonal Edge Ratio Jacobian Maximum Edge Ratio
Oddy Relative Size Squared Shape Maximum Aspect Frobenius
Taper Scaled Jacobian Shear Mean Aspect Frobenius
Skew Shear and Size Stretch Shape and Size
Volume Distortion Dimension etc.

Metriky maj́ı důležité rozsahy a svou optimálńı hodnotu:

accetable range⊂ normal range ⊂ full range
valid degenerate invalid

Uvád́ı se:
min value max value average value
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Scaled Jacobian

optimálńı hodnota je 1

q = min
i∈{0,1,...,8}

{α̂i}

α̂i = det Âi = det

(
vik

∥vik∥
,

vil
∥vil∥

,
vim
∥vim∥

)
=

=
vik
∥vik∥

·

(
vil
∥vil∥

× vim
∥vim∥

)

Jacobian 3× 3 matrices: Ai = (vik , vil , vim)

e.g. A0 = (P1 − P0,P3 − P0,P4 − P0), p̌resně definované pǒrad́ı a směr
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Scaled Jacobian

accetable range⊂ normal range ⊂ full range
⟨0.5, 1⟩ ⟨−1, 1⟩ (resp. ⟨0, 1⟩) ⟨−1,+∞)
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PolyCut

vylepšeńı segmentace - u složitěǰśıch tvar̊u nedostačuje

M. Livesu et al.: PolyCut: Monotone Graph-Cuts for PolyCube Base-Complex
Construction , Transactions on Graphics (Proc. SIGGRAPH ASIA) (2013)

Scaled Jacobian Gregson et al. 2011 Livesu et al. 2013
min 0.196 0.259

average 0.911 0.872
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Mesh postprocessing

G. Cherchi: Polycube Optimization and Applications: From the Digital World to
Manufacturing , Ph.D. Thesis, University of Cagliari (2019)
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Mesh postprocessing

GLOBAL vs. SELECTIVE padding

počet nových d́ılk̊u vs. počet singularit✓, topologická konzistence✓
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Mesh postprocessing
Simple binary problem= vyplnit co nejméně facet
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Mesh postprocessing

výplň jen tam, kde je to nutné
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Reference

pers.ge.imati.cnr.it/livesu

gianmarcocherchi.com

youtube.com/watch?v=tJoEWVUBwiA

hexalab.net

http://pers.ge.imati.cnr.it/livesu/
https://www.gianmarcocherchi.com/
https://www.youtube.com/watch?v=tJoEWVUBwiA
https://www.hexalab.net/
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P. Baque, E. Remelli, F. Fleuret, P. Fua :

Geodesic Convolutional Shape Optimization. Proceedings of the International Conference on Machine
Learning (2018).
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