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Introduction

• Presenting a framework for real-time 

selective refinement of arbitrary 

progressive meshes.
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View-dependent LOD

29,400 faces different LOD’s coexist
over surface



Selective Refinement 

Framework

• Vertex hierarchies



v2

Vertex hierarchy

vspl0M0 vspl1 vspl2 vspl3 vspl4 vspl5

v1 v3M0

v10 v11

vspl3

v1 v2

v4 v5

vspl0

v8 v9

vspl2

v3

v6 v7

vspl1

v5

v12 v13

vspl4

v10

vspl5

v14 v15

v6

PM:

Mn

[Xia & Varshney 96]

M0



vspl2

v11

v1 v2

v4 v8 v9

v3

v7

v5

v12 v13

v10

v14 v15

v6

v2

Selective refinement
vspl0M0 vspl1 vspl3 vspl4 vspl5

v1 v3M0

v10 v11

vspl3

v1 v2

v4 v5

vspl0

v6 v7

vspl1

v5

v12 v13

vspl4

v10

selectively refined mesh

v8 v9

vspl2

v3

v8 v9

vspl2

v3

Restrictions?



Selective Refinement 

Framework

• :The set of all meshes Ms produced 

from M0 by a subsequence S of legal 

vsplit transformations.



Selective Refinement 

Framework

• We define a set of preconditions for 

vsplit and ecol to be legal.



Selective Refinement 

Framework
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Selective Refinement 
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Refinement criteria



Refinement criteria

• View frustum

• Use bounding sphere



Refinement criteria

• Surface  orientation

• Consider the space of normals



Refinement criteria
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Refinement criteria

• Screen-space geometric error



Refinement criteria



Algorithm



Algorithm



Algorithm

• The  number of active faces can vary 

dramatically depending on the view.

• We can change toleranceτ

• m: desired number of faces.



Rendering

• Use  triangle strip to achieve optimal 

rendering performance.
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