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motivation

complex & abstract data

representation for quick understanding

human visual system
pattern seeking
enormous bandwidth
parallel system
“seeing = understanding”
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illustrative [ playfair 1786 ]
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bar graph [ playfair 1786 ]

alex olwal > course notes > graphics & interaction programming > visualization 5

representation [ bertin 1983 ]
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visualization

data > { mapping } > representation

optimal: quickly understandable representation

typical input: sampled data points

#parameters per point affects mapping complexity
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preattentive features [ ware 2000 ]
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preattentive features [ ware 2000 ]

form
line orientation, line length, line width, line collinearity, size, 
curvature, spatial grouping, added marks, luminosity.

color
hue, intensity

motion
flicker, direction of motion

spatial position
2D position, stereoscopic depth, convex/concave shape from shading.
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common mapping techniques

scalar data (value)
color lookup tables
contouring
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common mapping techniques

vector data (direction + magnitude)
oriented glyphs & hedgehogs 
warping
displacement plots
animation
streamlines

oriented lines (hedgehogs)

3D glyphs2D glyphs

warping & displacementstreamlines

streamlines & oriented glyphs
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simulating acoustic fields

center for new music &
audio technology

uc berkeley
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visible woman

GE R&D (data from national library of medicine)
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? [ tufte 1997 ]
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cloud formation - redesign  [ tufte 1997 ]
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computational information design [ fry 2004 ]
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acquire { us zip codes } [ fry 2004 ]
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parse { us zip codes } [ fry 2004 ]
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filter { us zip codes } [ fry 2004 ]
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mine { us zip codes } [ fry 2004 ]
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represent { us zip codes } [ fry 2004 ]
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refine { us zip codes } [ fry 2004 ]
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interact { us zip codes } [ fry 2004 ]
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summary 

human limited without tools

tools enhances cognition

intelligent visualization expands memory & reasoning

not limited to visual feedback
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interactive visualization
Alex Olwal 
alx@csc.kth.se

lecture notes
www.csc.kth.se/~alx

contact me: 
for more information
if you would like to see some demos
if you are interested in discussing individual projects in interactive computer graphics

(3D graphics, augmented/virtual reality, touch screens, or anything else you might be interested in...)
or have any other questions...
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