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R(s) that contains all points of R?
closer to s than to any other site.

® The Voronoi diagram V(S) is the union
of the boundaries of all n regions.

Computation ®
® Can be computed in O(nlog n)
time and linear space.
® Fortune's sweep line algorithm [2].

® Papadopoulou and Lee[3] show that the
Voronoi diagram in the Lo.-metric can be
computed using a sweep line as well.
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Related Work

e Aurenhammer and Edelsbrunner[1] introduce a worst case optimal approach to
compute the weighted Voronoi diagram for Ly in O(n?) time and space.

® The bisector between two weighted sites in L, forms a circle.
® Spherical inversion.
® Half-space intersection.

Our Contribution

® The weighted Voronoi diagram in the Loo-metric, V°°(S), has also a worst case
©(n?) combinatorial complexity.

® Incremental construction approach to construct V>°(S) in O(n? log n) time.
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Bisectors
Two weighted sites in the plane and their bisector in the Loo-metric .
V°(S) forms a PSLG®®.

Embedding an axis aligned pyramid on each site. The lower envelope of these
pyramids, projected to the plane, forms the bisector of the sites.
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Combinatorial Complexity of V>°(S)

Q(n?) is established by worst case example.
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Combinatorial Complexity of V>°(S)

Place an upside-down pyramid p on every site s. The dihedral angle of p is in respect
to w(s). Mapping V>°(S) onto the set of pyramids. The projection lies on the lower
envelop of the pyramids.
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Combinatorial Complexity of V*°(S)

Let Sy := (s1,...,5k) be the k sites of S ordered by weight such that
w(s;) > w(sjt1), for 0 <i< k< n. .
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Combinatorial Complexity of V>°(S)

Let Sy := (s1,...,5k) be the k sites of S ordered by weight such that
w(s;) > w(sjt1), for 0 <i< k< n.

The intersection of a plane (red) with the lower envelope is of size O(n).
V(S) has at most O(n?) faces, edges, and vertices

V>°(S) has a ©(n?) combinatorial complexity in the worst case.
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Complexity
® Compute R(sk) using a D&C approach in O(nlog n) time.
® Embed R(sk) into V>°(S,_1) in O(nlog n) time.
e Overall we remove at most O(n?) edges, where one removal takes O(log n) time.
e Therefore, V*°(S) can be constructed in O(n? log n) time and O(n?) space.
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Summary and Q & A

Summary

¢ Combinatorial complexity in the worst case ©(n?).

® Incremental construction in O(n?log n) time and O(n?) space.

®
)

Questions?
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