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Mathematical Challenges
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Computation and [Visual Analytics]

“Visualization Pipeline”
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Computation and [Visual Analytics]

- Increasing Difficulty in Mathematical Mapping
Salient Knowledge Features, llluminating Relationships

child, injuries, visits
injuries, child, head

alcohol, drinking

injuries, head, score

4 injuries, resuscitation, fracture
bodies, foreign, pers¢ .
ERESGEY] ction, fractures

fracture, ankle, foot 1/

AL
‘I{!\};‘
%ea
: . rupture, SyRdrome, missed
airway, |nZ.4batlon, access

degreeé, temperatugs;i@aifte, criminal, blood
/ chest, cardiac, blunt

. anesthesia,/dislocation, reduction
dis|ocation, reduction, anesthesia

chest, cardiac, rupture

MediaWiki Commons, Open Source Visualization Images



Complex Problems - Global Food Crisis

GLOBAL TRADE
Metric tons of grain imported and
exported by region, in millicns, 2007
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Dynamics in Complex Problems
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Macro and Micro Understanding
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Problem Solving Patterns

Drivers

Contextualizing
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Discovering
Testing
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Key Details




Human Performance

CHI 95, Information Foraging in Information Access Environments, Pirolli, Card



Multiple “Perspectives” -

What does the problem reveal
when considered from changing contexts?

Policy
Supply
Energy
Trade Economy
Climate Demand
Markets
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Adapting to “Perspective’




Adaptive Foundations for [Visual Analytics]

Problem Solving Evolutions
Perceptual & Cognitive Viewpoints

Knowledge Visual
Data Space Space
(Mathematical) (Perceptible)

AN
— —



[Visual Analytics] Mathematical at Many Scales

Critical Thinking - Accurate Perception - Human Performance
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