
Ivan Viola 

 
Passing Through the Trough 

of Disillusionment of Illustrative Visualization 
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Illustrative Visualization 

Definition: computer supported interactive and expressive 
visualization of complex data through abstractions from 
traditional illustrations 
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[Bruckner et al. 2010]  [Toverud]  



Low-Level Visual Abstractions 

Concerned with how different objects are presented 

Stylized depiction 

Silhouettes and contours, pen and ink, stippling, 
hatching, ... 
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High-Level Visual Abstractions 

Deal with what should be visible and recognizeable 

Focus+Context 

Depth of field, lens distortions, deformations 

Smart visibility 

Cutaways, breakaways, ghosting, exploded views, peel-
aways... 
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PerceptionςComputer GraphicsςIllustration 

One approach to improving the 
perceptual effectiveness of computer 
graphics is to adapt tools and 
techniques for conveying visual 
information used by artists and 
illustrators.  

A second approach builds directly on 
knowledge of human vision system by 
using perceptual effectiveness as an 
optimization criterion in the design of 
the computer graphics systems.  

These two approaches are not 
completely distinct.... 
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PerceptionςComputer GraphicsςIllustration 
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Mimicking 



Line Drawing 

10 [Saito and Takahashi 1990]  



Contour Composition in Image Space 

Combination Depth + Normal map 
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[Hertzmann et al. 1999] 
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[Hertzmann et al. 1999]  

[Saito and Takahashi 1990]  



Contour Extraction in Object Space 
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[Csebfalvi et al. 2001] 

[Ebert and Rheingans 2000]  



Line Drawing 

14 [Kindlmann et al. 2003]  



Ridge and Valley Lines 

 

15 [Ohtake et al. 2004]  



Hatching 

16 [Hertzmann and Zorin 2000]  



Lit Sphere Style Transfer 
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[Sloan et al. 2001]  



Lit Sphere Concept 

Use a sphere map indexed by the eye-space normal to 
determine the color of a point 
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[Sloan et al. 2001]  



Style Transfer Functions 

19 [Bruckner and Groeller 2007] 
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[Ebert and Rheingans 2000]  

[Csebfalvi et al. 2001]  

[Kindlmann et al. 2003]  

[Ohtake et al. 2004]  

[Herzmann and Zorin 2000]  

[Sloan et al. 2001]  

[Bruckner and Gröller 2007]  



Cut-Away Views 
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[Viola et al. 2004] 



Exploded Views 

22 [Bruckner and Gröller 2006]  



Visual Guidance in Data 

Input: known and classified volumetric data 

High level request: show me feature X 

Output: visually pleasing focusing at X 

[Viola et al. 2006] 



Guidance Elements 
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Visual Guidance over Human Hand 
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Perceptual Aspects: 
ÅShape Perception 
ÅDepth Perception 
ÅVisual Attention 

Cognitive Aspects: 
ÅSelective Visualization 
ÅOcclusion Management 
ÅProcess Visualization 
ÅVisual Guidance 
ÅSemantic Visualization 

[Viola et al. 2004]  

[.ǊǳŎƪƴŜǊΩƴΩDǊǀƭƭŜǊ 2006]  

[Viola et al. 2006]  





 
 
  

How are illustrators doing it? 
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Mimicking 

Analysis 



Establishing Design Principles 
Design principles connect the visual design of a visualization with the 
ǾƛŜǿŜǊΩǎ ǇŜǊŎŜǇǘƛƻƴ ŀƴŘ ŎƻƎƴƛǘƛƻƴ of the underlying information the 
visualization is meant to convey. 

Identifying and formulating good design principles often requires 
analyzing the best hand-designed 
visualizations, examining prior research on 
the perception and cognition of 
visualizations, and, when necessary, 
conducting user studies into how visual 
techniques affect perception and cognition. 

Given a set of design rules and quantitative 
evaluation criteria, we can use procedural 
techniques and/or energy optimization to 
build automated visualization-design 
systems.                                     [Argawala et al. 2011] 
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Suggestive Contours 

 

31 [DeCarlo et al. 2003]  






















































