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OWMEZEE / Theme of Research

On the theoretical aspects of the centroidal spherical Laguerre Voronoi diagram and its applications to the real-world tessellations.

We investigated the geometrical properties of the spherical Laguerre Voronoi diagram, and define the new kind of the diagram for modeling the
real-world phenomena which are in the form of spherical tessellation.

@WEME / Outline of Research

Many natural phenomena display as spherical tessellations. Therefore, it is interesting to model those tessellations for understanding
those phenomena. From a mathematical viewpoint, a Voronoi diagram is one of the candidates to model those phenomena. Although
there are various kinds of Voronoi diagrams, we are mainly interested in the spherical Laguerre Voronoi diagram (SLVD) which is the
weighted version of the spherical Voronoi diagram whose edges are geodesic arcs. We investigated the geometrical properties of the
SLVD. After that, we define the special kind of the spherical Laguerre Voronoi diagram called "centroidal spherical Laguerre Voronoi
diagram", the diagram whose Voronoi generators are located at the centroid of the Voronoi region.

®WMEME / Results of Research

During the research program, we investigated the properties of the SLVD by emphasizing on the non-emptiness properties of the Voronoi
cell. We considered the problem from the viewpoint of the convexity of the polyhedron with respect to the SLVD. In the two-dimensional
case, we proved the existence of a convex polygon when the distance between polygon vertices and a fixed point are given. We also
extend the results to the three-dimensional polyhedron, which implies the existence of the non-emptiness property of an SLVD. We also
observed the dynamical SLVD defined by the processes of Lloyd to define the centroidal spherical Laguerre Voronoi diagram.

@4 %OFE / Further Research Plan

By the proof of non-emptiness properties of the SLVD which was done in this program, we are able to use the results to define the
centroidal spherical Laguerre Voronoi diagram rigorously. The algorithms and theorems of the centroidal spherical Laguerre Voronoi
diagram will be constructed and proved as tools for generating the tessellation patterns in the real world.
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®WMEME / Results of Research
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Gave a talk in the seminar of geometry Attending the 21st Japan Conference on Discrete and
HEMBEES BB ERRRBOHE" TOMERKE Computational Geometry, Graphs, and Games
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