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ouettes @ grid
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float4 color= colorMap.SampleLevel (colorSampler , uv + duv, lod);



IRT from an application standpoint

iInstead of

float4  color = colorMap.SampleLevel (colorSampler , uv, lod);
use

float4  color = colorMap.SampleLevel (colorSampler , uv + duv, lod);

IRT calculatesuv at runtime by evaluating distances to the
precomputedsilhouette edges

Just by temperingluy, we can blend between

AIRT (@closeup$ and
Atraditional textures at a distance
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Art
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Early Facebook



F can be filtere

IRT = celges + raster nage
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| CAN'T BELIEVE YOU
GOT PLASTIC SURGERYI




Prior Art circa 2005

ASilmaps
Pradeesen

ABixels
JackTumblin
PrasunChoudhury

AVector TextureMaps
NicolasRay etal
CQurvilinear Contours
StefanGustavson A piecewiselinearedges

APinchmaps A always interpolating colors on
Marco Tarini the same side of thedge
PaoloCignoni Awith a custom interpolation

scheme




Prior Art circa 2005

ASilmaps
Pradee[ben

ABixels
JackTumblin,
PrasunChoudhury

AVectorTextureMaps
NicolasRay el
Qurvilinear Contour:
StefanGustavson

APinchmaps
MarcoTarini

A decompose the texture plane
Into patches withstraight

PaoloCignoni boundarysegments
A 10 patch functions



Prior Art circa 2005
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AVector Texture Map
Nicolas Ray et al
Curvilinear Contour
StefanGustavson

‘i.(, ;:S’

A implicit cubic polynomials
for edges

A binary classification function
defines a patch



Prior Art circa 2005

ASilmaps
Pradeeen

ABixels
JackTumblin
PrasunChoudhury

AVector TextureMaps
NicolasRay etal
CQurvilinear Contour:
StefanGustavson

APinchmaps A asingle quadratisilhouette

Marco Tarini edgeper pinchmaptexel
PaoloCignoni A use distance to the edge to
compute newuv
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Occam vs Einsteln

the simpler one |s
usually better

“a sclentific theor)
should be as
simple as possible
but nosimpler’




PiInchmaps a are too smmple

Apinchmaptexels () \\
Adefine an implicit §===e,

guadratic curve, \

Issues

ANo intersections
X
o 2" degree only

Aso all samples \
that have 4 ( \
pinchmaptexels |

\_/

Azero adjustment
" X '
AX@)\flf.df C_)S>> . l:a?ngggl e
resampied from Q : Q discontinuous
the original texture L duv



Iress

1o ao

hese problems...

3 IRT uses more evolved procesSing
3 that Is easler to explain

legsisentialguandary
by Roger N. Shepard



First, we need curved edges



Those edges are split into segments and we-c iregions. These regions are offset from
the curve by a specified distance (of a few pixels). It can also be reduced for the et segments and
bifurcated edges.




float4 color = colorMap.SampleLevel (colorSampler , uv + duv, lod);

X

@@V j

o

At run time, we just move the sample away from the edge. The samples osidaoiregions will have zerduv offset.




opportunities
1. Temper* rasterand vector modes just by scaling

the texture coordinate adjustmentiuv using
pixel/texelratio as

float  pixratio = 0.5*length(fwidth(uv * texdim));
duv *= min(1, 2 * (1 - pixratio)) / texdim;

2. Perform antialiasing in a single fetch by adjusting
3.52 gKIUSOSNI 6S fA1S GAU0GK

“havingthe elements mixed in satisfyipgpportions
http:/Mvww.merriarwebster.com/dictionary/tempered



http://www.merriam-webster.com/dictionary/tempered
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To computen,
we could

nterpolaten,,

[ Awith weights|w,.|
\\\ W, Note:
n, I n; WZ ,,,,,,,,, signs ofw,,, can also be used
T~ A T verify that the sample is ig

O dzNJddsofaGiregio
n2



Distance to the curve

Am numerous prior art approaches

ATo compute it even faster, we propose two algorithms:

1. Implicit representation of cubiBéziercurvescg using
barycentriccoordinates (savings: 6 terms instead of 10)

(see al so “Rendering Cubic
Implicitizatiori b yPfeRamIGT 2012)

2. A guotientof two multivariatepolynomials over variables
that we choose (to make life easier)

= peefed upPhongnterpolation in 1D



Using a value of implicit cubic polynomial
as a distance proxy works near the curve...
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..but breaks atar




P..1/P, Is stable by design

Aunless strict reproduction
of Béziercurves Is required,

# 1t should be a method of
choice

i since It Is unconditionally
stable; there are other
Interesting possibilities
as well



Plans




