
Height Interpolation 

Computational Geometry 
9 : Delaunay Triangulation 
pages 191-214 

First, we build a triangulation of P : a planar 
subdivision whose bounded faces are triangles and 
whose vertices are the points of P. 

Then, we get is a polyhedral terrain, the graph of a 
continuous function that is piecewise linear. The 
polyhedral terrain can be used as an approximation 
of the original terrain. 



What is  
the most 
appropriate  
triangulation ? It must be an optimal 

 triangulation 



Triangulation 
of Planar Point Sets 

A triangulation of P is defined  
as a maximal planar subdivision of a planar point set. 

No edge connecting two vertices can be added to such a 
subdivision without destroying its planarity. 



Optimal 
Triangulation 

The define 
as the angle vector of a triangulation 

the list of all angles of a triangulation 
sorted by increasing value. 

Then, we lexicographically  
compare those vectors. 



Empty circle 
criterion 

Thales’s Theorem 



Computing  
a legal  
triangulation  

Why does this algorithm terminate ?  
The angle-vector increases in every iteration of the loop.  
Since there is only a finite number of different triangulations,  
this proves termination of the algorithm. 

Once it terminates, the result is a legal triangulation.  
Although the algorithm is guaranteed to terminate, it is too slow to be interesting. 



The Delaunay 
Triangulation  





All Delaunay 
triangulations 
are legal ! 



Computing 
the Delaunay 
triangulation 

First, we start with a large triangle that contains the point set 

The algorithm is randomized incremental,  
so it adds the points in random order  
and it maintains a Delaunay triangulation of the current point set. 



How to maintain 
a legal triangulation ?  

Test  of empty circle  
to deduce if the flip is required 



How to find 
the triangle  
containing a point ?  



A directed 
acyclic graph ! 



A directed 
acyclic graph ! 



Complexity 
analysis 



It remains to account for 
the point location steps 

The visit to a triangle during the location of for a point 
is charged when the point belongs to K(∆). 

It is easy to see that a triangle ∆ can be charged  
at most once for every one of the points in K(∆). 

Therefore the total time for the point location steps is 



It remains to bound 
the expected size of the sets K 



Exercice 9 


