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Literature review of 200+ papers on scientific data

How are vis., interaction, and comput. analysis combined?

how to represent interaction concepts what are main
the data (linking & brushing, zooming, characteristics /
; view reconfiguration, etc.) featpres
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[compare to Keim et al. 2009;
Bertine & Lalanne 2009]
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Fusion within a single visualization
common frame of reference
layering techniques (e.g., glyphs, color, transparencey)

multi-volume rendering (coregistration, segmentation)
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Helix glyphs [Tominski et al. 05] Layering [Kirby et al. 99] Multi-volume rendering
[Beyer et al. 07]
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Fusion of multiple simulation runs
spaghetti plots [Diggle et al. 02]

summary statistics (box plots and glyphs)

multi-run 155984
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EnsembleVis [Potter et al. 09]
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Taxonomy [Gleicher et al. 2011] spatiotemporal

side-by-side comparison
overlay in same coordinate system

explicit encoding of differences / correlations

multi-modal

-20-10 0 10 20 30 40
2-tone coloring [Saito et al. 05] Nested surfaces [Buskin et al. 11]  Difference views [Lampe et al.]
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Brushing in multiple linked views

Tight integration with supervised machine learning

selection
attributes

alternative
_hypotheses

Visual human+machine
learning [Fuchs et al. 09]
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Fluid-structure interactions (multi-model data)
heat exchange between fluid <> structure

feature specification/transfer across data parts [Kehrer et al. 11]
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Categorization of approaches
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g color & texture [119]; L”“*:lZ;L‘lgiegfgiﬁﬁm* ScatterDice [46];  [115], [116]; [74], [75], [112]; dat:];’;f:fb[gﬂ*[Lgf]i?s]_
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How to deal with data heterogeneity?

most approaches only address one or two data facet
coordinated multiple views with linking & brushing

investigation of features across views, data facets,
levels of abstraction, and data sets

fusion of heterogeneous data at feature/semantic level

Combination of vis., interaction, and comput. analysis

analytical methods can controll steps in visualization pipeline
(e.g., visualization mapping or quality metrics)

interactive feature specification + machine learning
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Scientific data are becomming multi-faceted

Categorization based on common visualization,
interaction, and comput. analysis methods
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Promising data facets, e.g., multi-run & multi-model data
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Thank you for your attention!
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