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Using Voronoi Diagram and Power Diagram in 
Application Problems
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응용문제에서 보로노이 다이어그램과 
파워 다이어그램의 사용성 비교

The Voronoi diagram of spheres and power diagram have been known as powerful tools to analyze spatial characteristics 
of weighted points, and these structures have variety range of applications including molecular spatial structure analysis, location 
based optimization, architectural design, etc. Due to the fact that both diagrams are based on different distance metrics, one 
has better usability than another depending on application problems. In this paper, we compare these diagrams in various situations 
from the user’s viewpoint, and show the Voronoi diagram of spheres is more effective in the problems based on the Euclidean 
distance metric such as nearest neighbor search, path bottleneck locating, and internal void finding.
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2. 보로노이 다이어그램과 파워 다이어그램
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2.1 점 집합 보로노이 다이어그램
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pi VC(pi) .
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2.2 구 집합 보로노이 다이어그램
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2.3 파워 다이어그램
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<Figure 1> Voronoi Diagrams in the Plane : A. Voronoi 

Diagram for Points, B. Voronoi Diagram for 

Circles, and C. Power Diagram.
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<Figure 2> Distances from a Point to the Spherical Generator: 

A. Euclidean Distance and B. Power Distance.

3. 쌍대 구조와 컴플렉스 구조
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<Figure 3> Dual structures of the Voronoi diagrams : A. 

Delaunay triangulation, B. quasi-triangulation, 

and C. regular triangulation
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4. 응용문제에서의 사용성 비교
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4.1 최단거리 이웃(Nearest Neighbor) 탐색
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4.2 구들 간의 교차 여부

. <Figure 1>(B) <Figure 1>(C)

. 3

( ) . 

.

Claim 2  S

.

<Figure 4> Protein structure analysis via BetaMol[4] which 

is Based on the Voronoi Diagram of Atoms and 

its Complex Structure : A. Protein(pdb code : 

1ajx), B. Interaction Interface among Three 

Groups in the Protein, and C. Extracted Pockets
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