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Motivation q Comics & illustrations

Il \Vhat is depicted?
Il Convey illumination and material characteristics

Bl But also surface shape features

Bl In aview-dependentway
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Motivation ¢ Comics & illustrations

Scientificlllustration ©PhyllisWood
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Motivation ¢ Comics & illustrations

Bl Stylized shading gradients
| Il Dynamic appearance changes

I
. HEE Howisit depicted?
I

Ibicuse + Sy ia RQ2dzSai
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Motivation ¢ Comics & illustrations

DynamicLight andshade
©Burne Hogarth

e . .
: A sanguinedrawing

Daredevil© Marvel Comics
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Motivation ¢ Stylizedshadingn 3D

Problemstatement
HlProvidedirect control overstylizedshadingof 3Dobjects
Hl\\/ithout requiringtoo muchuser intervention

Existingapproaches
HllL ightingbasedsolution
HllImagebased solution
ElParametric solution
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Related work: Lightingbased

Hll Inverselighting, e.g llluminationBrush[Okabeet al.2007]
ElMaterial isassumedo be known
HlInfer environmentlightingfrom paintedreflections

Input diffusebrushstrokes Input specularbrushstrokes Shadingwith inferredillumination

e e S ———

Bl L imitations:
B Relies orknownmaterialcharacteristics
B Constrainedyy physicabplausibility
Bl Noeasystylization




Related worlc Imagebased

Ell Texturelookup: Lit SpherdSloanet al. 2001],X-toon [Barlaet al.2006]

ECaptureshadingandstylizationin a single 2D texture

ElSimplelookupduringrendering

Litsphereshading

Hlll imitations:
B Style «baked» insidetexture

B Very limited dynamic control during rendering

depth
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Related workc Parametric |
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Bl Phongbased StylizedHighlights|Anjyoet al.2006,Pacanowsket al.2008]

El\ odify Phongspecularterm for stylizationpurpose
EllBetter control theappearancef shadinggradients

090¢

Cartoonhighlights of Anjyoet al.

HlL imitations:

0

Stylizedhighlights of Pacanowsket al.

B Accuratestylisticcontrol only for highlights
B Does not provide surface feature enhancement
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Our approaclg Overview
s e A et e e P e T

Hll A single primitive model:

Bl Speculato diffuseshadinggradients
| Bl Providessurfaceenhancement
|' Hll Controlledby a light source

!
!
|
1
|
|
{
|

Bl Blendingof a few primitives:
ElANyblending(usuallyadditive)
EComplexstylizedappearances
HlDynamicshadingoehaviors




Our approaclt Shading primitive

Bl Composedf three components:
ElShadingparametrizationu
ElColorprofile K(u)
HllIntensityprofile I(u)
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lOur approaclt Shading primitive

Bl Composedf three components:

EEShadingparametrizationu u(n,l,v) = |acos(dn - 1) — 7|
EColorprofile K(u) H ]I
r -|ntenSityprOfi|e |(u) Referencelirection, Primitiveextent

interpolatesbetweenn andr

+ IR A
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lOur approaclt Shading primitive

Bl Composedf three components:
ElShadingparametrizationu u(n,l,v) = |acos(da - 1) — 7|
EColorprofile K(u)
HllIntensityprofile I(u)
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Our approaclt, Shading primitive

I

. I Composedf three components:

{ ElShadingarametrizationu u(n,l,v) = |acos(dy - 1) — 7|
| EmColorprofile K(u) |

v
Bl ntensityprofile 1(u) I(u) = 5’,\+ (l/ﬁ) cos H)L\

Profilebias Profileexponent




Our approacit Shading primitive

Bl Composedf three components:

ElShadingparametrizationu u(n,l,v) = |acos(dy - 1) — 7|
EColorprofile K(u)
Hl | ntensityprofile 1(u) I(u) = |8+ (1 —f)cosu)|]

Hl~inalcolor C(u) = K(u) I(u)




Our approackt Shading primitive

Hll Remappingof intensity profile |(u):
EOriginal profilegparametersare norruniform
EllProblematidor editingand interpolation
ElRemapand control vidall-off f and cut-off ¢

I(u)
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Our approaclt Shading primitive
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shading layers

< | il = 190
e il s
[ e PSRN

“color | profile | &

[ copy col ]I modif all |

el [ | p— ]
L
Offset CiE—
- - Slope o] f— |

_ snap_J

| load || save

draw opt | shapeinfo |

auto snap |¥| show badf
| fixed light badf fs
sci mode trans bg

light col bg col

e e e | ——

— e —

e p—

———



Our approactt Shading variations

Bl Material anisotropy

P e

S}.ht + ihb + hn

B Inspiredfrom [Anjyoet al. 2007 h =
Hll Requiresa tangentfield on the surface | \ i
Il Basedon rotation ofhalf-vector v
Hll Incorporatedinsideour model

N -0.6 -0.4 -2 0.0 0.2 0.4 0.6

1.0

u(n,l,v) = mem

0.6

0.2

[sxhe + 2y + hal|

)= 7]
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Our approackt Shading variations

Il Surfaceenhancement
Bl Basedon surfacecurvature ~ T=7+

Bl Modifiescolorandextentof a primitive
Bl Better preserveshadingstyle

i tanh(ky)

v

[HI’U—LLH;H -)—TJ

Original

Ourapproach Radianceéscaling
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[Vergne et al. 2010]
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Our approactt : Shading variations

shading layers

fcllif.’.fuse ’5"' T e$
il KA Y -

...E]

‘ [ copy col | modifall |
ge
‘ Slope ﬂ

o)+

load H save |

dwpt|hp f]

nap |¥| show badf
| fixe dlght badf fs

light col bg col
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Bl Simpleshadingmodel
A // inputs from 1-({#‘_\-;#:;;_ textures or previous pass
[ Easnymplementedon GPUs veed 1, n, v, t, b; Iltjul kappa:

// shading parameters
float alpha . tau. beta. gamma, lambda., mu. chi;

- A feWparameterSper prlmltlve // beta(c) and gamma(f, c¢) are computed on CPU

vecld color;

Symbol Domain Name float u(vee3 n, veed 1, veed v){
K N v 113 . ) vec3 h = normalize (1+v);
IX(J [["]"'] _>_ [["]‘l] LO]O]_ float eta = dot(l, v)=*.5+.5;
x [() l SpECll]Eil‘l[}"' float S_1 = lambda >=0.71./(1. —lambda )*xeta+(1.—eta):
T [_?.—. | extent I./(1./(1+lambda)xeta+(l—eta));
f [0, 7] intensity fall-off vecd ht = dot(h. t)*t:
c f, = intensity cut-off vec3 :“‘ = 'L:“l ( :‘-h )*b;
— — vec3 hn = dot(h,n)=*n;
A (—1,1) material anisotropy
I R surface enhancement h = normalize(S_lxht + 1/S_1xhb + hn);
X R concave/convex transition v = reflect(—]. h):
vecd r = reflect(—v, n);
vec3 d = normalize((1.—alpha)=*n+alphax*r):

-Prlmltlve Comblnatlon tau += muxtanh (kappaxchi);
return clamp(acos(dot(d. 1))—tau.0.. PI):
Hll Prototypelayeredsystem }

float I(float x){

- Integratedln AutOdeSkl\/IUdBOX . return pow (max(beta+(l—beta)*cos(x). 0.). gamma):

- Runsn real'tlme void main(void) {

gl_FragColor = vecd4(color, I(u(l, n, v)));
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