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First attempt

Forcing alignment to boundaries
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First attempt

Forcing alignment to boundaries

No orientation
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First attempt

Forcing alignment to boundaries

No orientation

High Curvature

<
00O otha,
o) ol b
& quzzle dieugs
Rk
o S o2
S & o O TR 5
o T oaple, &3 A
oued on 't X O TIE s
SRS B man SR s Sosgs R
R AR R0
Oy BUO/g s, 29,7, T 4, ST~ .
Bpue s 555l R O A Sy rep ORIy B
T S QBRI RHiSs B e DROROOL B -
GO S R aeboey o v Daid-go0 L PYe «
£459 o kaFSa‘ 5. 5lots Sgbe 280 oY AL 0 IR 000 toib
A0S (ECHON OF 15C NG Q0 P AR T ST, pically foart 6!
& e @ L. L9 0% o) G, <3
S5 5 QN 4 oY 5§g/es, Wh\%“:p
TP:LM:;} 2. —g “Diece.
2 ;
) U
R o 3
S SRR LGS FEy
“rBbbdhe] e
eGP R oS50
gw e S5 ,)n%'\"@bﬂ;'?

s v\l/\ RN
b A0
Ploggihe I S50



First attempt

Forcing alignment to boundaries

No orientation

High Curvature

Singularities
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With smart alignment constraints

Orientation

Low Curvature

No Singularities
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Algorithm pipeline
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Algorithm pipeline

PARAMETERIZATION BY ARC

LENGTH
. t:“V'(t)lldt D

t(s) :=inverse of s(t)

y(s) =y (t(s))
Constant-speed parameterization



Boundary condition

Orthogonal vs Aligned Edge weights
S
\& wij = Fa(aij) - Fa(dij)
O
B Fa(ass) = tanh(= (|2 — ayy| = 7)) Fa(dij) = e~ %l

Each colored vertice has an label

weight going from 0 (red) to 1 (green) Where : a, = angle between normal of vertices i,

d; = distance between vertices i,

o,=10



Orthogonal vs Aligned

Each colored vertice has an label
weight going from O (red) to 1 (green)

Boundary condition

Vertice attraction weights

a; = F, (a;) - Ff (ds)



Boundary condition

Orthogonal vs Aligned Vertice attraction weights
— \ N\ . 2
J:_J "’;, min E ww(lz —lj) —+ w E Oﬁi(l —lz)
j - 17 4 (A

subj.to 0 </[; <1

Each colored vertice has an label

weight going from 0 (red) to 1 (green) can be negative



Vector field

1. Triangulate shape

2. Compute vector field

3. Trace text lines



Vector field

Eugene Zhang*
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Inside? : :
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Implementation




Rendering points on the screen

SVG files

' : ] Cubic Bezier Curves

Tool : NanoSVG
aP,

Nano SVG

(V[ /%/?

o

066

7

L*r

oP,

2
N262 32,220 a1 35, 41.58.6,0,4-4. 43

5i.51,0,0; g
X 20.19,0,0,1,7-5
S6.53,0,003. 3
- i
SBI550/101, 36 510,64 40 64,00

NSVGimage* image;
image = nsvgParseFromFile(".
std: :vector<Eigen: :MatrixXd> curves;
std: :vector<kEigen: :MatrixXi> edges;

For (@ shape = image->shapes; shape != NULL; shape = shape->next) { _ t)3PU 4 3(1
for ( path = shape->paths; path != NULL; path = path->next) {
for (autc ; i < path—>npts-1; i += 3) | , - .
{ doub ; i<=dotsPerCurve;i++)
t* p = &path->pts[i*2]; 0 i/dotsPerCurve;
pow((1.0-t),3) * p[e] + 3.0 * t *pow((1.0-t),2) * p[2] + 3.0%pow(t,2)*(1.0-t) * p[u] + pow(t,3) * p[6]
* t *xpow((1.6-t),2) * p[3] + 3.0*pow(t,2)*(1.6-t) * p[5] + pow(t,3) * p[7]

./../../bunnyhd.svg", "px", 96);

t)%tP) +3(1 — t)t*Py + *P3, 0 <t < 1

beuerToVertex(S p,curves, edges, path->closed); 0
pow((1.0-t),3) * p[1] + 3.0

}



Rendering points on the screen

1 point per 5 points per curve 10 points per curve
curve










Calculating edge weights

wi; = Fa(a) - Fa(ds;)

) i
Fa(ai;) = tanh(=(| 3 — ais| = 7)) Fu(dy) = e %7
SN
4
N

negative : red i ]

positive : green



Calculating vertex attraction weights

a; = F, (a;) - Ff (ds)

F.f = max(0, F(a;)) 0,=20

igl::ray_box_intersect(V.row(i),Vnormal,box)



Find local minimum

subj.to 0 <(; <1

to W = calculateEdgeWeights(V,E,VtoEnormals);
alpha = calculateVertexAttraction(V,VtoEnormals);
label = Eigen::VectorXd{V.rows()}.setConstant(®.5);
Wsum = 0.0;

for(int i=0;i<E.rows();i++)
{
pl = E.row(i).coeff(0,0);
) p2 = E.row(i).coeff(0,1);

Wsum += W[i] * pow(label[pl]-label[p2],2.0);

}

le alphasum = 0.0;

for(int i=0;i<V.rows();i++)
{

alphasum += alpha[i] * (l—labelf&]
I

total = Wsum + alphasum;




Triangulation

Generate Steiner points Perform Delaunay triangulation

3 N
Terenet’

iangl
A Two-Dimensional Quality Mesh Generator and Delaunay Triangulator.

Jonathan Richard Shewchuk
Computer Science Division
University of California at Berkeley
Berkeley, California 94720-1776
jrs @cs berkeley.edu




¥ Workspace
Load Save
¥ Mesh
Load Save
¥ Viewing Options
Center object
Snap canonical view
2.227 Zoom
Two Axes W Camera Type
Orthographic view
¥ Draw Options
Face-based
Show texture
Invert normals
* Show overlay
# Show overlay depth
Background
Line color
35.000 Shininess

¥ Overlays

Wireframe

7 Fill
Show vertex labels
Show faces labels
Show extra labels




Exploring vector fields with Libigl

A




Conclusion?
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