Introduction to lllustrative Flow
Visualization

Andrea Brambilla (University of Bergen)

Robert Carnecky &+ zurich)

rS em

Jeq




Motivation

-|'|.I|i£.'!:-Rr.:..... -

L ada
==
.l|:_'l||?
Biag, Eq?“
o5
& Al
a5
&
=
Loy, = Altstadt ’
LA
=] AL
Liek
|
=]
| ]
Elimimt e

Images from Google Maps

A Brambilla, R. Carnecky

01l of 11

4




lllustrative Visualization

® Inspired artists and illustrators

® ... butinteractive

® Show relevant information... °

Bronchus

== Laft pulmaonary veins

® ...using visual abstractions
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lllustrative Visual Abstraction Seg
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Integral Flow
Structures Features
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Images generated with SimVis
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Challenges in flow visualization Sag" ETH 4

® Flow data is multivariate - What to show? How?
® Flow data is dense - Cluttering and occlusion

® Flow data is unsteady > Temporal evolution hidden
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lllustraFlowVis Classification Seg

Data representation ¥
® Visualization user Visualization needs ¥
Technical Vis details §€

@ 2-axis classification based on user knowledge:

Data repr. Vis needs
d A (PERCEPTUAL \
m RAW DATA EFFECTIVENESS
B INTEGRAL m VISIBILITY

STRUCTURES X MANAGEMENT
m FOCUS EMPHASIS

m FLOW
FEATURES m VISUAL

\ / \EXPLANATION /

A. Brambilla, R. Carnecky 06 of 11

4



WAy Classic hedgehog vis
...... ' ;‘-—‘--ﬂ--.""-f"';::
MRS I B i
A et DO i
NI iiry @ Inefficient
:“:\\\\'\‘:_‘:\\\\|flf
BSCOR R RN d
N\t @ Hard to grasp
NIRRTt
: "t"‘: . e e e
- :t\‘i: -::‘//;:: . = n
t . . Y e e
AARRRRRt 22 Data Painting and Texture Advection
Ll Ll
st 2T e
R Rt

@ Display multiple variables at once
@ Convey additional information
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Example: Occlusion & Cluttering Seg" ETH

_y Simple trasparency
- N @ Details are hidden

o~
-- \ - | ® Depth-ordering issues
w v ) P g

[CEM*XX]

Smart shading Focus-based Seeding
® Uncover small details @ Convey important info
® Improve spatial perception ® No occlusion from context
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Example: Advanced Techniques Seg ETH( .

i Temporal . Vvariable Overview Ten
1

Storytelling Temporal Implosion
® Expressive presentation @ Data from many timestep
® Multiple points of view ® Temporal evolution of flow
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Conclusion & future works

® lllustraFlow Vis enables flow analysis at different
visual abstraction levels:

® Make flow data more understandable
® EXxpose hidden aspects of flow data

® Choosing the right technique is easy:
® What is the current flow data representation?
@ What visual enhancements are needed?

® What should we expect?

@ lllustraFlow Vis based on semantic aspects and
physical properties of the flow phenomena

® Close collaboration between visualization experts
and application experts
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Thanks for your attention!

Questions?

® Based on: BRAMBILLA A., CARNECKY R., PEIKERT R., VIOLA I., HAUSER H.: Illlustrative
Flow Visualization: State of the Art, Trends and Challenges. To appear in Eurographics
2012 State-of-the-Art Reports (Cagliari, Italy, 2012)

® The project SemSeg acknowledges the financial support of the Future and Emerging
Technologies (FET) programme within the Seventh Framework Programme for Research of
the European Commission, under FET-Open grant number 226042.

andrea.brambilla@uib.no — crobi@inf.ethz.ch
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