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Multiresolution MeshesMultiresolution Meshes
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The Problem of Detail
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A Non-Economical Model

424,376 faces424,376 faces 60,000 faces60,000 faces
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Automatic Surface Simplification
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Simplification Methods
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Vertex Clustering
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Vertex Decimation
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Iterative Contraction
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Edge Contraction
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Iterative Edge Contraction
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Cost Metrics for Contraction
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Can Also Consider Attributes

Mesh for solutionMesh for solution Radiosity solutionRadiosity solution
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Can Also Consider Attributes
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LODs are NOT the Whole Answer
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Need Multiresolution Meshes
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Progressive Mesh
�
�
�)�

%
���)���L�

$
�
�
���
"

%
�3��*

$ #
*�"&"L�

�
�
�����)�����T�

%
.����)�

# #
*�/�"���"

ecol(vecol(vs s ,,vvtt , , vvss ))

vvll vvrr

vvtt

vvss

vvss
vvll vvrr’’

’’

MMNN ecolecol00 ecolecol11 ecolecolii--11 ecolecolnn--11

Slide by
Hoppe



10

13,54613,546 500500 152152 150150

MM00MM11MM175175

ecolecol00ecolecoliiecolecolnn--11

M=MM=Mnn^̂

Simplification Process Slide by
Hoppe

Invertible!
� ��� ��� �("�/

# $
� ��� *��
" �L��� ��*3�

$
�����

vvss
vvll vvrr

vsplvspl(v(vs s ,v,vl l ,v,vr r , , vvss ,,vv tt ,…),…)

vvll vvrr

vvtt

vvss

’’ ’’
’’

’’

attributesattributes

Slide by
Hoppe



11

150150

MM00 MM11

vsplvspl00

152152

MM175175

500500

…… vsplvsplii ……

13,54613,546

vsplvsplnn--11

MMnn=M=M̂̂

progressive mesh (PM)progressive mesh (PM) representationrepresentation

vsplvspl00 …… vsplvsplii …… vsplvsplnn--11

MM00

Reconstruction Process Slide by
Hoppe

Multiresolution!
��� ��� �
'��X� �
��� *�� �Q'

$
���T*��L�

%
��"

$
� �

%
�)����/

#
� �

$
� �

�

MM00 vsplvspl00 vsplvspl11 vsplvsplii--11 vsplvsplnn--11

MMii

3,478 faces?3,478 faces?
3,4783,478

MM00 MMnn=M=M̂̂MMii

100K100K faces/sec!faces/sec!200K200K faces/sec!faces/sec!
(166 MHz Pentium)(166 MHz Pentium)

Slide by
Hoppe



12

Simplification/Reconstruction
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Progressive Transmission
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Selective refinement
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Smooth Transitions

Hoppe
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Applications Beyond Display
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Other Multiresolution Meshes
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View-Dependent Progressive Mesh
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Multiresolution Mesh Summary
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