
Scale-Space for Unions of 3D Balls



Union of balls

Related with point sets



Scale Space

Applications 
Vision
  Edge detection
Games
  Texture
Compression
  Wavelets
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Union of Balls Scale Space Aplications

Point sets
RBF
DEM
SPH

Multi-scale feature 
detection/classification



2d Curvature Motion
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2d Curvature Motion
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2d curvature motion
Nice properties...
Work on balls!!!



3d Curvature Motion ... problems...

Nice properties...
Work on 2d balls!!!
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2d curvature motion

3d Min Mean Max



3d Filter

Task: Develop a filter that 
exhibit good properties. 




3d Filter Framework

Medial Axis 

Extraction

Ball Classification

Ball Atributes

Filter definition



Medial Axis Extraction



Proposed Filter




Ball Classification and Plane Selection

Ball Classification

Decrease radius

Chose planes that contain 
the edge and regularly
sample all rotations

On singular part of M
Two perpendicular planes
One contain the edges

Adjacent to triangles
Multiple elbow cases

On the interior of M
2 planes perpendicular 
to each triangle passing 
through each vertex



Proposed Filter Nice Properties

MeanMin Max



Results









