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BILINEAR INTERPOLATION
Bilinear interpolation:



Seamless  Liu, Ferguson, Jacobson and Gingold 14

BILINEAR INTERPOLATION
Bilinear interpolation:

This is linear in    and quadratic in edge parameter     :



Seamless  Liu, Ferguson, Jacobson and Gingold 14

BILINEAR INTERPOLATION
Bilinear interpolation:

This is linear in    and quadratic in edge parameter     :



Seamless  Liu, Ferguson, Jacobson and Gingold 14

BILINEAR INTERPOLATION
Bilinear interpolation:

This is linear in    and quadratic in edge parameter     :

                             are sparse column vectors of coefficients for     , and     is the 
column vector of all samples in the texture.
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OPTIMIZATION
Our total energy is:

We impose the null space constraint via the penalty method by adding:
Subject to

with weights



Seam Erasure: Results
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ORIGINAL MESH
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GARLAND AND HECKBERT [1998]
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MAYA DECIMATION



Seamless  Liu, Ferguson, Jacobson and Gingold 29

OUR APPROACH
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• Each face defines a plane (e.g. 5-D for [x, y, z, u, v])
• Edge error metric = sum of squared distances to face's planes
• New vertex position minimizes the edge error metric and keeps the 

edge error metric.

GREEDY EDGE COLLAPSE

Based on Garland and Heckbert [1998]’s n-D Quadric Error Metric
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• Merging e1 f1 and e2 f2 will 
cause the stripe texture to 
be misaligned across the 
seam.

• Length Ratio Criteria:

LENGTH RATIO CRITERIA
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LINK CONDITION
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TWO UNIFIABLE EDGES
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THREE UNIFIABLE EDGES



Seam Aware Decimation: Results
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EDGE COMPONENT STRAIGHTENING
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SEAM STRAIGHTENING RESULTS



Seamless  Liu, Ferguson, Jacobson and Gingold 42

UN-COLLAPSIBLE EDGES

Example # Un-Collapsible Edges Before # Un-Collapsible Edges After

Chimp 805 171

Hercules 626 290

Animal 369 17

Wolf 374 173
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SKINNING WITH HIGH-RESOLUTION WEIGHTS 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WEIGHTS MAP AS TEXTURES 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SKIN COMPLICATED MODEL WITH WEIGHT TEXTURES 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DEFORMATION WITH WEIGHT MAPS
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RESOLUTION OF WEIGHT MAPS
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WEIGHT PAINTING
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DUAL QUATERNION SKINNING WITH WEIGHT MAPS
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FREE-FORM DEFORMATION WITH WEIGHT MAPS
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• Limitations:
• Low resolution result is constant
• Non-overlapping parametrization
• Tangent space normal maps

• Future Work:
• Minimize the bilinear reconstruction error of the 

displacement and geometry images
• Volumetric textures (trilinear interpolation)

LIMITATIONS AND FUTURE WORK
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