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Algorithm Steps: Surface of the solid as input data 

The Meccano Method for 3-D Mesh Generation 



Algorithm Steps: The meccano construction and surface mapping  
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Algorithm Steps: Polycube 
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Algorithm Steps: Coarse tetrahedral mesh 
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Algorithm Steps: Local refined mesh 
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Algorithm Steps: Move the meccano boundary nodes to the solid surface  
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Algorithm Steps: Relocate the inner nodes of the meccano 
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Algorithm Steps: Simultaneous mesh untangling and smoothing 
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Algorithm Steps: Final tetrahedral mesh 

The Meccano Method for 3-D Mesh Generation 



 Parameterization 

 Refinement 

 Untangling & Smoothing 

Simultaneous mesh generation and volumetric parameterization 

Meccano Method  



Key of the method: SUS of tetrahedral meshes 

Meccano Method  
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(meccano mesh) 
Physical space 

(optimized mesh) 

Physical space 

(tangled mesh) 

Optimization 



Solid Modeling with Trivariate T-splines 

● INPUT: Surface Triangulation     ● OUTPUT: Trivariate T-spline     

● 3-D T-Mesh of the Meccano 

The Meccano Method for Isogeometric Solid Modeling 



From the i-th solid surface triangulation patch to the i-th meccano face 
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Fixed boundary nodes, 

Compromise between area and shape 

Surface Parameterization of M.S. Floater (CAGD 1997) 

Meccano Method  



       Initial cube and its subdivision after three consecutive tetrahedron bisection 

6 tetrahedra 12 tetrahedra 

24 tetrahedra 48 tetrahedra 

Local Refinement: Kossaczky’s Algorithm (JCAM 1994) 

Meccano Method  



Free node 

Local optimization 

New position for 

the free node 

Objective: Improve the quality of the local mesh 

      by minimizing an objective function  

Local mesh Optimized local mesh 

Simultaneous Untangling and Smoothing (CMAME 2003) 
 

SUS Code: Freely-available in http://www.dca.iusiani.ulpgc.es/proyecto2015-2017 
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Example  
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Meccano Method  

Gran Canaria Island 
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