Passingrhrough theTrough
of Disillusionment oflllustrative Visualization

lvan Viola
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lllustrative Visualzation

Definition: computer supportednteractive andexpressive
visualizationof complexdatathroughabstractionsfrom
traditional illustrations
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Low-LevelVisual Abstractions

@ Concerned witthow different objects are presented
@ Stylized depiction

@ Silhouettes and contours, pen and ink, stippling,
hatching, ...




High-LevelVisual Abstractions

@ Deal withwhat should be visible and recognizeable
@ Focus+Context

@ Depth of field, lens distortions, deformations
@ Smartvisibility

@ Cutaways, breakaways, ghosting, exploded vigp&s}
aways...




PerceptiorgComputer Graphiadllustration

Oneapproach to improving the
perceptual effectiveness of comput¢ @
graphics Is to adapt tools and

- - - VISUAL
_technlqu_es for conveying visual g PERCEPTION
Information used by artists and FROM A

lllustrators. COMPUTER

& ) GRAPHICS
A secondapproach builds directly or b PERSPECTIVE
knowledge of human vision system
usingperceptualeffectiveness as an
optimization criterion in the design C.
the computer graphics systems.

These two approaches are not
completely distinct....
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Line Drawing




Contour Composition in Image Space
@ Combination Depth + Normal map

[Hertzmannet al. 1999]
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Contour Extraction in Object Space

[Ebert andRheingang000]§
[Csebfalvet al. 2001] |
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Line Drawing

14 [Kindlmannret al. 2003]



Ridge and Valley Lines

15 [Ohtakeet al. 2004]
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Lit Sphere Style Transfer
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Lit Sphere Concept

@ Use a sphere map indexed by the esgace normal to

determine the color of a point

lit sphere map

[Sloan et al. 2001



Style Transfer Functions

19 [Bruckner andsroeller2007]



Hype Cycle for lllustrative Visualization

*UISIBILITY

Daal af Inflatad E .
[Ebert andRheingan2000] 'erctﬂtlﬂns

[Csebfalvet al. 2001]

[Sloan et al. 2001]
[Bruckner andsroller2007] PlEtEELI Df Pruductivity

[Herzmanrand Zorin2000]
[Kindimanret al. 2003]

[Ohtakeet al. 2004] .
- of Enlightenment

Tro of Disillusionment

Technology Trigger TIME

20



CutAway Views

[Viola et al. 2004]
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Exploded Views

the degree-

of-explosion
controls the
amount of

displacement

Degree-of-Explosion
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[Bruckner andsroller2006]



Visual Guidance Iin Data

e Input: known and classified volumetric data
e High level request: show me feature X
e Output: visually pleasing focusing at X

[Viola et al. 2006]



Guidance Elements

characteristic viewpoints
V2
object selection by usel 7\
er‘ ‘>/

V3

viewpoint transformation

cut-away and level of ghosting

focus discrimination




Visual Guidance ovaduman Hand
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Perceptual Aspects:
A Shape Perception
A Depth Perception
A Visual Attention

Plateau of Productivity

t SN Cognitive Aspects:
i} A Selective Visualization
A Occlusion Management
A Process Visualization
Tr of Disillusion AV EIRE (s Elgle=
A Semantic Visualization
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ACM Transactions ~

Graphir.
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Establishing Design Principles

i connectihe visual design
GASGSNDEA& LISNOS Ll 2nylerling R

0
analyzing hand-designed
prior research
perception and cognition
when necessary
conducting user studies

0
use procedural

techniques
build automatedvisualizationdesign
[Argawala et al. 201
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Suggestive Contours

silhouette contours and
suggestive contours

main view
<

nearby view
c'a

31 [DeCarlcet al. 2003] )

















































































