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Problem



Motivation



Approaches
Nearest Neighbor Triangulation



Definitions
● P = {p1, p2, …, pn} := set of reference points in the plane
● Triangulation := maximal planar graph of a given vertex set



How to pick good triangulation?

Small angles are bad



Angle Vectors
● A(T) := sorted list of all angles in increasing order
● Angle-optimal triangulation has largest lexicographical angle vector 



Thales Theorem



Illegal Edges



Illegal Edges
Observation 9.3



Simple Algorithm



Voronoi diagram



Delaunay Graph



General Position
● All planes of DG(P) are triangles if no four points of P lie on a circle
● Delaunay Triangulation (may or may not need to add edges to DG(P))











Computing the Delaunay Triangulation
● Randomized, incremental approach







Correctness



Implementation Details
● Finding the triangle that contains a point
● Dummy nodes p-1 and p-2



Finding Triangle
● Search tree
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Analysis





Analysis

● Storage for search tree is O(n) 



Analysis
● Every visited triangle in tree has been destroyed
● Can be charged to Delaunay Triangle









Framework



Framework



History
● Descartes 1644

● Georgy Feodosievych Voronoy 1908

● Boris Delone 1934



Discussion
● Why maximize the smallest angle instead of minimize the largest angle?
● How necessary is it to compute the exact Delaunay triangulation?


