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DISCONTINUITIES IN GEOMETRY IMAGES
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BILINEAR INTERPOLATION

Bilinear interpolation: /
Doi | Bi1
€
Bilerp(s, t) = (1 —t)((p10 — Poo)s + poo) + t((pP11 — Po1)s + po1) t ‘l
S
Poo[ P10
This is linear in Pand quadratic in edge parameter 7Y: i

Bilerp(e) = m(e(y))p =7"-a(y) ' p+7-b(y) ' p+c(7)'p

v € |0,1], a, b, c are sparse column vectors of coefficients for €, and Pis the
column vector of all samples in the texture.
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Seam Erasure: Results
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ORIGINAL MESH
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GREEDY EDGE COLLAPSE
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GREEDY EDGE COLLAPSE

Based on Garland and Heckbert [1998]’s n-D Quadric Error Metric

contract

>

Before After

* 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.
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Seam Aware Decimation: Results
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SEAM STRAIGHTENER
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SEAM STRAIGHTENING RESULTS

Tolerance
mmm No straightening
- === 0.0001
mmm 0.001
0.01
- = 0.1

accumulated cost
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UN-COLLAPSIBLE EDGES
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Hercules 626 290
Animal 369 17
Wolf 374 173
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PER-VERTEX SKINNING
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PER-VERTEX SKINNING
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PER-VERTEX SKINNING
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PER-VERTEX SKINNING
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SKINNING WITH HIGH-RESOLUTION WEIGHTS

Seamless Liu, Ferguson, Jacobson and Gingold

46



SKINNING WITH HIGH-RESOLUTION WEIGHTS

Seamless Liu, Ferguson, Jacobson and Gingold

46



MODERN GPU PIPELINE
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RESOLUTION OF WEIGHT MAPS
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WEIGHT PAINTING
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DUAL QUATERNION SKINNING WITH WEIGHT MAPS

Per-Vertex High-resolution
DQS
<
=
%
[aa)
kZ
&
Xz
&
3
.=
=
%
/M

Seamless Liu, Ferguson, Jacobson and Gingold

56



FREE-FORM DEFORMATION WITH WEIGHT MAPS
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LIMITATIONS AND FUTURE WORK

 Limitations:
 Low resolution result is constant
* Non-overlapping parametrization
« Tangent space normal maps

e Future Work:

« Minimize the bilinear reconstruction error of the
displacement and geometry images

* Volumetric textures (trilinear interpolation)
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