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Definitions  

3D Triangulation  of a point set A: 

partition of the convex hull of A into 

tetrahedra .  
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Definitions  

ÅThe cells (3-faces) are such that two 

cells either do not intersect or share a 

common facet (2 -face), edge (1 -face) 

or vertex (0 -face).  
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Representation  

ÅCGAL Triangulation: partition of IR 3 

(add unbounded cell).  

ÅTo deal only with Tetrahedra:  

ðsubdivide unbounded cell into tetrahedra.  

"infinite" 

vertex  
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Representation  

ÅDealing only with Tetrahedra :  

ðeach facet incident to exactly two cells.  
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3D Triangulation in CGAL  

Input point set  

 

 

Triangulation  

ðFinite tetrahedra  

ðOne infinite vertex  

ðInfinite tetrahedra  
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Infinite Vertex?  

ÅNo valid coordinates 

ðno predicates applicable  
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Internal Representation  

Collection of vertices  and cells  linked 

together through incidence and adjacency 

relations (faces and edges are not explicitly 

represented).  

vertices  cell  
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Cell 

Access to:  

Å4 incident vertices  

Å4 adjacent cells  
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Vertex  

Access to:  

Å1 incident cell  
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Orientation of a Cell  

4 vertices indexed in 

positive orientation  

(induced by underlying 

Euclidean space IR3).  
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Adjacent Cell Indexing  

ÅNeighboring cell 

indexed by i  

opposite  to 

vertex i .  

i  

i th  neighboring  

cell  

cell  



http://www.cgal.org  

i  

Face 

Represented as a pair   

{cell, index i} 
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i  

j  

Edge 

Represented as a triplet   

{cell,index i ,index j } 
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3 Types of Triangulations  

ÅDelaunay 

ÅRegular 

ÅHierarchy 


