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Motivation Motivation ςς  Comics & illustrationsComics & illustrations  

Le Bibendum Céleste ©Les Humanoïdes associés 

 What is depicted? 

 Convey illumination and material characteristics  

 But also surface shape features 

 In a view-dependent way 
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Scientific Illustration ©Phyllis Wood 
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Ibicus ϭ±Ŝƴǘǎ ŘΩƻǳŜǎǘ 

 How is it  depicted? 

 Stylized shading gradients  

 Dynamic appearance changes 



Dynamic Light and shade  
©Burne Hogarth 

Dare devil © Marvel Comics 

A sanguine drawing 
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Motivation Motivation ςς  StylizedStylized  shadingshading  in 3Din 3D  

Problem statement: 
Provide direct control over stylized shading of 3D objects 

Without requiring too much user intervention 

 

Existing approaches:  
Lighting-based solution 

Image-based solution 

Parametric solution 



Related work Related work ςς  LightingLighting--basedbased  

 Inverse lighting, e.g. Illumination Brush [Okabe et al. 2007] 

Material is assumed to be known 

Infer environment lighting from painted reflections 

 

 

 

 

 

 

 

 Limitations: 

Relies on known material characteristics 

Constrained by physical plausibility 

No easy stylization 

 

Input diffuse brush strokes Input specular brush strokes Shading with inferred illumination 



Related work Related work ςς  ImageImage--basedbased  

Texture lookup: Lit Sphere [Sloan et al. 2001], X-toon [Barla et al. 2006] 

Capture shading and stylization in a single 2D texture 

Simple lookup during rendering 

 

  

 

 

 

 

 

 

 

Limitations: 

Style « baked» inside texture 

Very limited dynamic control during rendering 

Aerial perspective obtained via a x-toon texture 

Lit-sphere shading 
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Related work Related work ςς  ParametricParametric  

 Phong-based: Stylized Highlights [Anjyo et al. 2006, Pacanowski et al. 2008] 

Modify Phong specular term for stylization purpose 

Better control the appearance of shading gradients 

 

  

 

 

 

 

Limitations: 

Accurate stylistic control only for highlights 

Does not provide surface feature enhancement 

Cartoon highlights of Anjyo et al. 

Stylized highlights of Pacanowski et al. 



Our approach Our approach ςς  OverviewOverview  

 A single primitive model: 

 Specular to diffuse shading gradients 

 Provides surface enhancement 

 Controlled by a light source 

 

 Blending of a few primitives: 

Any blending (usually additive) 

Complex stylized appearances 

Dynamic shading behaviors 

 

  

 



Our approach Our approach ςς  Shading primitiveShading primitive  

 Composed of three components: 

Shading parametrization u 

Color profile K(u) 

Intensity profile I(u) 

 

 



Our approach Our approach ςς  Shading primitiveShading primitive  

 Composed of three components : 

Shading parametrization u 

Color profile K(u) 

Intensity profile I(u) Reference direction,  
interpolates between n and r 

Primitive extent 
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 Profile exponent 
 

Profile bias 



Our approach Our approach ςς  Shading primitiveShading primitive  

 Composed of three components : 

Shading parametrization u 

Color profile K(u) 

Intensity profile I(u) 

Final color C(u) = K(u) I(u) 

 

 



Our approach Our approach ςς  Shading primitiveShading primitive  

 Remapping of intensity profile I(u): 

Original profile parameters are non-uniform 

Problematic for editing and interpolation 

Remap and control via fall-off f and cut-off c 



Our approach Our approach ςς  Shading primitiveShading primitive  

 



Our approach Our approach ςς  Shading variationsShading variations  

 Material anisotropy 

 Inspired from [Anjyo et al. 2007] 

 Requires a tangent field on the surface 

 Based on rotation of half-vector 

 Incorporated inside our model 

 

 

Anisotropy factor 



Our approach Our approach ςς  Shading variationsShading variations  

 Surface enhancement 

 Based on surface curvature 

 Modifies color and extent of a primitive 

 Better preserve shading style Enhancement 
magnitude 

Concave/convex 
Transition 

Radiance Scaling 
[Vergne et al. 2010] 

Original Our approach 



Our approach Our approach ςς  Shading variationsShading variations  



Our approach Our approach ςς  SummarySummary  

 Simple shading model 

 Easily implemented on GPUs 

 A few parameters per primitive 

 

  

 

 

 

 

Primitive combination 

 Prototype layered system 

 Integrated in Autodesk MudBox 

 Runs in real-time 



ResultsResults  ςς  AutodeskAutodesk  MudBoxMudBox  pluginplugin  


