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Conformal: fixed vs free boundary

distortion




Preservation of angles

-

lines

Isoparametric




4 N
Conformality

Angle-preserving + locally isotropic




Behavior w.r.t. sampling
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"A well-shaped element in parameter space will
not be deformed too much once lifted in
embedding space”




Motivation
Previous work
Contributions

Algorithm
- sample repartition error diffusion
- parameterization  conformal
- meshing
- sample placement




Meshing
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Constrained Delaunay triangulation

In parameter space
solves robustness issues




Motivation
Previous work
Contributions

Algorithm
- sample repartition error diffusion
- parameterization  conformal
- meshing Delaunay
- sample placement




Sample placement

Given a bounded domain and a density function,

sampling

* partitioning the domain

e repartitioning the density function among a set
of samples




Sample placement
* partitioning the domain

-> Voronoi tessellation

* repartitioning the density
function among a set of
samples

= Equal-mass enclosing
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Isotropic sampling

e sampling
e partitioning
e equal-mass enclosing
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e isotropic sampling

e each tiles as compact as
possible
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centroidal Voronoi tessellation satisfies

itions
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Centroidal Voronoi diagram
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Ordinary Voronoi diagram Centroidal Voronoi diagram
® sites Sites coincide with centroids
o centroids (center of mass)
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Centroidal Voronoi diagram

Used for:

 optimal clustering

* optimal repartition of resources

e quantization

* tiling, etc.

Note:

» special configuration, not algorithm

* several algorithms: Lloyd, k-means, etc.
e works in nD
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Sample placement

Two process sorted by increasing degrees of
freedom:

1. build 1D WCVD
2. build 2D WCVD via Lloyd relaxation

@ <] moveto
L2 centroid




~
Asymmetric behavior

Three types of samples
0. Corner

1. FCGTUI"C, repulse surface samples via cell clipping
2. Sur'face, reverse not true

|\ centroid
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Density approximation

* Piecewise linear on new samples
 Low pass filter density function for
undersampling

» Exploit "de Gabriel" properties for better
efficiency




Motivation
Previous work
Contributions
Algorithm
Results
Limitations
Conclusions
Future Work




adapted

form vs curvature

Un

i
s

)
TR Ex

7
i

T f
|
FALEAN

e

5000 1o
elers %Mo S0 EatR0;
O OSSROet i

e
; ononw.%mw-m

o
ocmwv
i

oono
oonoau%%
§a80080R3A 200
L

% LT
i En
N e,

ive,
oy e,
S NS,
S,
P ol
A T
Rt m i
)
o
AT
ey
e

& d it

o ; S
st S

A i
1y tie [ AN et
TERE A I
Ew.ﬂ..f...%.ﬂﬁ B
S <]
fLaker
ey Vet
I o
SR

oy vt '
s e
=

o,
A
R
DEREN
AN
AT
FASSOS

5

e
i
SRRy
TR
v,
A
i
s

A
TR
SoRss

2y

77

o
ANy, Sy
A
ARG
PGS

i

A

Tty

5

o
Aﬁ
147
¥
i

R,

=%
G

2
st

5
SUREE
Sy

o
s

o
S
ey
ey
i

i

s
o

P

7

2
2
R

AR
S
e
%
Rl
el

sl ey =

i
s
Bt
2
i
s
2
",

er
o
ek

o

2 %?j»

=
e
s
%
e
At
L
=

W
o
AN,
oy
(i ’(}

)
)
v

i)
=

N
=
=
1
Y

o
L

1
iy
iy

KT
B,
e
ARy
R
SO
Ay )
ey
o

¥

5,

22 i)
STy
=,

s
i

SR
A
s
2
A
S

=
L
o=
i,

£
\

-
i
\\
4

g
L7

ﬁi%b
7
Y
A
P
¥

L
\«
§
3
i
s

‘%:
i
i

R
e
e
o :v._v.”w%»falillﬂ“»ﬂ\u% <
e
£ s by L2
SR e SR A 2
e S S
ey
e e,y
s
Oy Ly gt

&)
b
%
.&
j

AV
)

Vg

y:éh
o
s
K

(i

ATy )
AL 4.'[” st

ST AT
ity P4-14P44iw




|

i

ey
6;;2:1%

=
e s

Weighted centroidal
Voronoi diagram

/




Gargoyle
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Example of extreme

area distort

Uniform sampling
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Smooth gradation
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CAD models

Feature backbones:
e 1D error diffusion

e arc-length parameterization of backbones
« 1D WCVD
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Genus>0 model

e cutting -> cut graph
 add cut graph to feature skeleton
-> twin backbones associated pairwise
» synchronize sampling along twin backbones to

guarantee stitching
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Limitations

e Parameterization

e stil
* qua
qua

some numerical issues for huge models

ity of sampling is very dependent on the
ity of the parameterization

e Complex genus or closed surface
* requires surface cutting (difficult task)
e process "curve sampling " along the cut graph

» makes the implementation trickier (seaming
backbones, twin samples to synchronize for
stitching, branching vertices, etc.)




Limitations

The Camel

e Closed

e Genus O

» Sock-like shapes

how to cut it? ->

/




Camel pelting
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4 N
Same cut, fixed boundary ?
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Numerical issues
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Conclusion

* Guarantee: vertex budget

» Centroidal Voronoi diagram: captures the
essence of isotropic sampling

e Flexible design through density
* Handle features

* Handle important area distortion
 Still some limitations




Anisotropic Remeshing

input mesh meshing output mesh after smoothing




