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Existing Hex-Mes hing Techniques



Existing Hex-Mes hing Techniques

The initial hex-meshes generated by these methods are usually 
not optimal and may not meet the quality requirements of the 

target applications.



Jacobian Metrics for Hex-mes h Quality
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Existing Hex-Mes hing Optimization Techniques



Our Method



Our Pipeline



Our Pipeline

Detect surface features
Compute target surface



Our Pipeline

Untangling 
within local 
regions



Untangling – Des ired angles  between edges



Untangling → unified energy



Untangling → boundary energy

See [Livesu et al., 2015] for more details!



Untangling → minimize the combined energy



Untangling → untangling algorithm



Our Pipeline

MSJ Improvement using a 
process similar to untangling



Results



Sampled 
Res ults  

Performance



Results → Comparis on with the edge cone technique

Achieve better MSJ for all cases
and better Hausdorff distance 
error in most cases! 

But have lower ASJ 



Results → Comparis on with AMIPS and edge cone

We achieve much better MSJ for both meshes!



Results → Stres s  Tes t



Results → Challenging Cas es  – Polycube/ Octree-Mes hes



Open source code is available to download !!!
http://www2.cs.uh.edu/~cotrikxu/research/papers/cag2017_hexopt/supplementary_material.zip



Limitations 

1. Our method may not improve the average scaled 
Jacobian substantially.

2. ξ is not the best way to relax the length of edge.
3. surface feature detection is sensitive to the user-

specified angle threshold θ

Input mesh

Untangled mesh SLIM deformation

A failure case
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