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Trichromacy

> diflrent cone responses area function of wavelength
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Color Constancy

> rolatve judgements
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Color Constancy

> relatve judgements
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Color Constancy

> relative judgements

Color Constancy

> relative judgements
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Color Spaces

» HSVIHSB is more intitive than RGB

> hue: color (dominant wavelength)
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Coloring Categorical Data
22 colors. but oy 8 distingushable NGNS
The Internet
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Coloring Categorical Data

» discrete small patches separated in space
» imiod dingushabiy:aound 814
channel dynamic range:
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» maximally discriminablo colors rom Ware.
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Minimal Saturation For Large Areas
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> avoid saturated color in large areas.
‘oxcessively exuberant”
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Minimal Saturation For Large Areas

» large continouous areas in pastel
+ diverging colormap (bathymaricihypsomatrc)
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Color Deficiency

> doutanope
> protanope

s redrean it
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Color Deficiency Examples: vischeck
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Designing Around Deficiencies
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Coloring Ordered Data

» innate visual order
+ greyscaleluminance
Satlraton

+ bightness

» unclear visual order
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Choosing Colormaps

> rainbow popular but icky
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Rainbow Colormap Advantages

» lowrequency segmentation
+ the red par, the oange part, he green part,
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Rainbow Colormap Disadvantages

» segmentation artfacts
= popular inferpolation perceptualy noriinear!

> one soluton: create perceptually finear colormap
+ butlosa vibrancy
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Non-Rainbow Colormap Advantages

> highrequency continuty
+ interpolating botween ust wo hues
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Segmented Rainbow
» expict seqmentation safer f need muliple bins
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Color: Readings
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Color: Further Reading

A Field Guido To Digital Color, Mauraen Stone, AK Peters 2003,
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* User Studes:

Layering And Separation
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Visual Clutter

» subtler background than foreground
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Hierarchical Edge Bundles
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Hierarchical Edge Bundles

» bundle by hierarchy using splines.

Hierarchical Edge Bundles

> alpha blending

Hierarchical Edge Bundling

> (mostly) agnostic to layout
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Critique

> floxibe and general idea
> simple - after you see it
> successiul example of creating foreground layor

Space vs. Time: Showing Change

Iieral abstract

ima for ime space for tme
» amimato: show i using temporl change
oo comparo g btween o thngs
- bad: comparo betwoen many things
» ietaence rom inermeciat ramss.
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Space vs. Time: Showing Change

ieral abstract
time for ime. space for tme

» small multples: show time using space
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Space vs. Time: Showing Change

literal abstract

tme for time Space for tme

» small multples: show time using space
- also can bo good forshowing procoss

Animation vs. Small Multiples

* Terky arqument; muin bt amaton e s wroog

* arlly chosensegmentaton i sma e bt
than anmation i equvalent nformation !

[Animaton: Can It Facitate? Barbara Tversky, ulie Morrison,
Mireile Botrancourt. International Journal of Human Compuer
Studes 57:4, pp 247-262, 2002]

Sorting and Ordering

> derived spaces for ordering
» aptloston as stongest pacepu cvo
» fndog e gt

+ automacal
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Manual Ordering: Bertin

> reorderable matrces - manually!

[Bertin, Graphics and Graphic nformation Processing, p 34]

Interactive Ordering: Table Lens

> clck 10 sort by columns.
» also,is focusvcontext approach
> demo: www.nxight.comiproducts/sdksi

Interactive Ordering: Rivet

» perormance analyisof paralel sysim
order: machin name vs.lock acquision time
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Space: Readings

B T, Envisioning forrton Ohaper: Laparing and
‘Separation. Graphics Pres
Edward Tute, Envisoning Information. Chapter 6: Narratives of
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Animaton: Can It Facitate? Intornational Journal of Human
Computer Studies 57:4, pp 247-262, 2002.
Ramana Rao and Stuart K. Card. The Table Lens: Merging
Graphical and Symbolic Representations in an Interactive

+ Context Visualization for Tabular Information. Proc
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Statistical Graphics

> long history for paper-based views of data
+ springooard for inovis

* oy with st
+ infractive ynamic quer
~ i of scatrpts. vl fndrecton
© linked

> improving line charts

> encode two input variables with spatial postion

> show posiiveinegativino corelaton betwean variabies
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> tight coupling: immediate feedback after action

> starfeld = interactive scatterplol

» dynamic queries as lightweight visual exploration
+ 5. composing SQL query
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Critique

» clear successes
- fast, ghtweight visual queries
et on Gemand
» easy to use fornovices

* more s aphasidrs
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dependent automatic zooming

SPLOM: Scatterplot Matrix

> show all pinwise variable combos sde by side
+ matrix size grows quadratcaly wit varable count
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Graph-Theoretic Scagnostics Measuring Scatterplots Measuring Scatterplots Results
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Multiscale Banking to 45

Results

Grap-Thaaie Seagmosrs. Wikireo, Arar, anGrossna. Pro 05

Critique

» very powerful and elegant method
curse of dimensionali s hard probiem

» abstraction level clearly appropriate fo experts

Banking to 45 Degrees

» evangelized by c\e«\am

» perceptual principle
scoatearge pement at 45
degre

» pick asDec\ ratio (heightwidih)
accordingly
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Choosing Aspect Ratios
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» FFT tho ata, smooth by
conolve with Gaussian
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similar, ensure overview
shown
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Multiscale Banking to 45
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Critique

» very nice generalzation of ol idea
> doss not require ineraclviy o reap benes

Statistical Graphics: Readings

Visual inormation seeking: Tight coupling of ynamic queryfters
th sarfold displays. s Abborg and Bon Snoiderman, Proc

SIGGHI 94, pages.

Gt Thort Scagostc,Loland Wikinson,Anstia Ara.
and Robert Grossman. Proc InfoVis
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EEE TVCG 12(5) (Proc. noV's 2006), SopiOct 2008, pages
701-706.




SG: Further Readings

Metric-Based Network Exploration and Multscale Scattrplo. Yves
Chicota, Fabien Jourdan, Guy Melancon. Proc, nfoVis 04, pages
135142,

T Visual Design and Control of Trelis Display. . A Becker,W. S
Gloveland, and M. J. Shyu Journalof Gomputational and Statstcal
Graphics, 5:123-155. (1996).

e Elements of Grapting Data. Wiliam S. Gleveland. Hobart Press
1994




