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INTRODUCTION

Improving Hodge-star accuracy

*diag = *

Prescribing Hodge-star values

*dz’ag = ml ~ *



Blue Noise



OUTLINE

Blue Noise
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OUTLINE

Blue Noise

Properties

Numerics and Results







Blue Noise is an even, isotropic, yet unstructured distribution of points.
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SPECTRAL CHARACTERIZATION

AgESa 50 100 150 200 250

= | [Lagae and Dutre 2006]



BLUE NOISE AS MESHING

Isotropic



APPROACH

Isotropic + Even

1}1{1135XV Zé’ S.t. m = m;

Unstructured g



LINK TO HOT MESHES
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LINK TO HOT MESHES

min (X, W) s.t. m = m;
X, W




RECAP

Even and 1sotropic point distribution

%

Minimize %-HOT 2.9 With constraints m = m;






CONSTRAINED MINIMIZATION

min £(X, W) s.t. m = m;
X, W

Ex)t(],rgvr’r}xlze LIX,W,A)=EX, W)+ Z Ai(m; —m)

0=V L(X*, W* A") = AY(A" + W)
A + W* = constant

Exggje‘%nze FX,W)=&X, W) — z@: w; (m; —m)



DERIVATIVES

w
VX,LJT"(X,E) — Qm@(xz — bz )
Vi, F =0 = x; =b;” = Centroidal Power Diagram

Vo, FX, W) =m —m,
Vu,F=0 = m=m; = Capacity-Constrained Assignment
VEZF(X, W) =—-A" = —d%'d
A% is PSD = F(X, W) is concave

| Aurenhammer et al. 1998, Bosc 2010, Merigot 2011 |



UNSTRUCTURED SOLUTION

Ext}gevr‘]/mze F(X,W) = many solutions




UNSTRUCTURED = SHALLOW
FX, W) =EX, W) = wi(m; —m)

FX*,W*) = (X, W)

less regular

more regular






ALGORITHM AT A GLANCE

}

* Enforce Constraints (Weight Update)
 Minimize Energy (Position Update)

 |f result has local structures
® Break structures




WEIGHT UPDATE

Newton’s method:
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Repeat:

1. A%y = (m—mq...m—my)*

2. Find time-step « along d,,

3. W W + ady
Until [V F||? < ¢




POSITION UPDATE

Lloyd iteration:

Gradient Descent:

1. d =VxF

2. Find time-step 8 along d

3. X+ X-—-4d



AVOID STRUCTURE
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AV
OID STRUCTURE
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AVOID STRUCTURE







CVT vs BLUE NOISE

[CVT]




CVT vs BLUE NOISE

[Ours]




COMPARISON

[Chen et al. 2012]
[Schlomer et al 2011]
[Xu et al. 2011]

[Fattal 2011]

[Balzer et al. 2009]
[Lagae and Dutre 2006]

[Chen et al. 2012]




COMPARISON

[Chen et al. 2012]
[Schlomer et al 2011]
[Xu et al. 2011]

[Fattal 2011]

[Balzer et al. 2009]
[Lagae and Dutre 2006]

[O u FS]



SPECTRUM

[Chen et al. 2012]




min £(X, W) s.t. m = m;
X, W

CCVT [Balzer et al. 2009]

——== CCVT 1024

=== CCVT 256 }O (n?)
—=—= CCVT 64 _

——— Ours O(nlogn)

Frequency



POINTILLISM

40k points






CONCLUSION

* Blue Noise as meshing with constraints
o Diagonal Hodge-star for O-forms

* Power-DEC
o Better numerics

o Discrete/Smooth counterparts







