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Higher-Order Voronoi Diagrams

Higher-order Voronoi diagrams:
Voronoi region := point set with same set of k nearest neighbors

Worst-Case-optimal:           for arbitrary (but fixed) 

                                             [Edelsbrunner and Seidel, 1986]. 
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Medial Axis

Medial axis of a simple polygon

Voronoi edges and vertices: two or three nearest neighbors on polygon boundary
Analogously: polygon instead of   P<latexit sha1_base64="RkngBNwRhou9HPVXRo/8VhiVPHU="></latexit><latexit sha1_base64="RkngBNwRhou9HPVXRo/8VhiVPHU="></latexit><latexit sha1_base64="RkngBNwRhou9HPVXRo/8VhiVPHU="></latexit><latexit sha1_base64="RkngBNwRhou9HPVXRo/8VhiVPHU="></latexit>

Computation for simple polygons in linear(!) time [Chin et al., 1995].
Application: Surface reconstruction
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Straight Skeleton

Straight skeleton of a simple polygon:
Voronoi edges and vertices: Intersection points of parallel wave fronts

[Aichholzer et al., 1995].

Computation in                            with          # reflex vertices [Felkel and Obdrzalek, 1998].  O(mn+ n log n)
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Furthest-Point Voronoi Diagram

Furthest-point Voronoi diagram:
Voronoi region: Set of points with same furthest site            .p 2 P
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The One-Round Voronoi Game [Cheong, Har-Peled, Linial, Matousek  2002/2004]

Open:

• White wins for n=1, Black for large n

• White wins for 1D, Black for 2D

• Strategy uses randomization

• Explain and find simpler strategy!
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Insights:

• Consider rectangle

• Outcome depends on aspect ratio

• Game flips at small n

• Simple deterministic strategy

• Players „Wilma“ and „Barney“
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• Barney can always claim arbitrarily close to half a cell

• So Barney can win as soon as he gets one cell above average

• Barney wins if Wilma creates uneven cells:

• Uneven size

• Uneven position

• So Wilma must create uniform cells with centered sites

• How can we exploit this in 2D?
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The One-Round Voronoi Game Replayed [Fekete and Meijer 2003/2005] 

• Consider the top edge of a cell.

• By point symmetry, there is a corresponding 

bottom edge.

• This induces a „strip“ sequence of cells.

• Because Voronoi cells are convex, all cells 

have minimum width of top edge length.

• Because cells are disjoint, so are different 

strips.

• Because total horizontal width is constant, 

strip width must be constant.

• We get a rectangular grid.
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The One-Round Voronoi Game Replayed [Fekete and Meijer 2003/2005] 

• For each variable, choose 

true or false by picking 

all even or all odd black 
positions.

• For each clause, a 

satisfying truth assignment 

picks additional area.
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Thank you for today!


