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WHAT IS DATA VISUALIZATION?
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HOW DO WE REPRESENT DATA?
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SCALE SHAPE

position | orientation distinctive glyphs | bumps | points | whiskers

DATA ENCODING

COLOR

luminosity | hue | saturation | texture vibration | rotation | deformation
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Scale Onientation
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Luminosity Hue
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Shape Motion
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Markings Enclosure
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Line Length Line Width
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position

length
slope
area

volume

color




1.1, 14, 1.7, 2.0, 2.3, .... Stage 1, stage 2, stage 3, ... messenger, ribosomal, transfer, ...

QUANTITATIVE ORDINAL NOMINAL

position position position
length value hue
angle saturation texture
slope hue connection
area texture containment
volume connection value
value containment saturation
saturation length shape
hue angle length
texture slope angle
connection area slope
containment volume area

shape shape volume
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STUDENT PERFORMANCE DASHBOARD - BY JASON LOCKWOOD - from INFORMATION DASHBOARD DESIGN BY STEPHEN FEW
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VIZ engine
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ABSTRACTDATA | 2D/3D DATA

multi—dimensiona| data F\)ECOF\)DS : Scalar/\/ector/tengor + time

nfoviz SCiviz

GEOMETRIC STRUCTURE
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RESOURCES

IEEE VIS CONFERENCE

SciVis | InfoVis | VAST

L IEEE Xplore
https://clsproxy.library.caltech.edu/login?url=http://ieeexplore.ieee.org/Xplore/DynWel.jsp

ACM Siggraph Conference

L ACM Digrtal Library
https://clsproxy.library.caltech.edu/login?url=http://portal.acm.org/dl.cfm
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Interaction

USUAL VISUALIZATION ENGINE
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INTERACTIVE RENDERERS

data
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a|gorithms

geometry
generation
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OpenGL

WebGL
three.|s

HIGHER LEVEL:

Qpen\nventor

C++/GL
Java3D
Unity

Unreal
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DIRECT3D
OPENGL ES



MODERN PROGRAMMING LANGUAGES/ENVIRONMENTS

interaction

. CH++ Cinder, Open Framework
. Java Processing
. Lua | ove (Moai, ...)
. Obective-C Swift
. JavaScript PLOTLY, D3, VEGA
. CH Unity



RAY TRACERS

POVRay
RenderMan®
- MODELLERS:
processing geometry . . :
data a|gorithms generation rendermg ‘ B\ender

AAaya$$




BLENDER ¢



POVRAY ¢



RENDERMAN ¢
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GUI TOOLKITS

\ . WWW/HTML
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. GTK+ (python)
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VISUALIZATION SYSTEMS
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DATA TO GEOMETRY
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SELF ORGANIZING MAPS | BARBARA WOLD + GILBERTO DESALVO + SANTIAGO LOMBEYDA
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DOMINANCE USE DESIGN TO PURPOSEFULLY
CONVEY IMPORTANCE

.: READ ORDER

SATURATION VALUE
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2D DESIGN

CAVEATS
CHART
JUNK




Fig. 2. The gcr2 mutants exhibit all known ABA defects.

m XIGANG LIU ET AL. SCIENCE 2007:315:1712-1716, AAAS
AVAAAS




SIMPLIFY

_ REMOVE JUNK

_ RE-PLACE REPETITIVE ELEMENTS

_USING DESIGN TO MAKE MEANING CLEAR AT A GLANCE



Sales per Salesperson (Aug vs Sep.
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METRIC BGQ_TIMERS VALUE EXCLUSIVE







HEATMAPS: SATURATION + VALUE DRAW ATTENTION



Hue + VALUE Draw ATTENTION

Source: dePace, Angela and Felice C. Frankel, Visual Strategies.
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SCALE

position | orientation

COLOR

luminosity | hue | saturation | texture

SHAPE

distinctive glyphs | bumps | points | whiskers

MOTION

vibration | rotation | deformation
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