Visualization

Rendering
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Outline

e Visualization

¢ Non-photorealistic Rendering
e Cutaway lllustration

e Contour Drawing

¢ Good photographs.

e Map Drawing



Visualization

e Goal: Use computer
graphics to
understand data.

e For virtual every data
type thereis a

{ corresponding

4 = % Visualization.

Z i 2 )\ ° Theimportance of
o graphics!

http://medvis.vrvis.at/fileadmin/hvr/images/headlarge.jpg



Numerical Data

http://www.manifold.net/news/fly_through.jpg
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http:/fwww. dora.org/ lora/wiki/images/Tree_graph_example.gif
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-~ Geographic Data

http://flowingdata.com/wp-content/plugins/yet-another-photoblog/cache/g_econ.6zhzwniskpgcwwgs00okoco4s.7dm68098 | ogl4ocskgesckco4.th.jpeg
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. ' Flow Visualization
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3D Volume Data

http://medvis.vrvis.at/fileadmin/hvr/images/headlarge.jpg
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Figure 2.4: An example of a visualization of a single respiratory phase of a 4DCT
visualization showing lung, bone, and skin.

[Burak Erem, Thesi:



Volume Rendering

e Visualize Large dataset for scientific /
medical application.

e Generally do not start with a 3D model.
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Large Datasets

0000000000

CT Scan - White means higher radiodensity.

INPUT

OUTPUT




Two Options

eSurface Rendering

eVolume Rendering




' Surface Rendering

/
/|
e e Threshold volume data.

e Then run our favorite algorithm....
e Hint: rhymes with “starching dudes”
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~ Volume Rendering

e Some data better visualized as a
volume, not a surface.

e |[dea: Use voxels and transparency.

Raytraced Volume
Isosurface Rendering
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' ' Outline

e Visualization

e Non-photorealistic Rendering
e Cutaway lllustration

e Contour Drawing

e Good photographs.

e Map Drawing



- | Basicldea

e Which best conveys “reality?”

Photograph. Painting. Computer Graphics
A Rough Sea at a Jetty, 1650. Duncan Brinsmead
Jacob van Ruysdael.

source: Jos Stam. Photography changes what we think “reality” looks like.
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Reality

A Rough Sea at a Jetty, 1650. - Jacob van Ruysdael.

e This instance in time never happened!
e Perhaps a better match of “subjective reality.”

e Betterillustration of “what was going on.”
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" NPRPipeline

e NPR Research often follows this pipeline...

(b) Thorax

N ¥
(1) Study Existing (2) Extract General (3) “Algorithmicize”
Rendering or Aesthetic Rules These Rules
Illustration
Technique
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e Visualization

e Non-photorealistic Rendering
e Cutaway lllustration

e Contour Drawing

e Good photographs.

e Map Drawing
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Box Cut
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Object-aligned box cut
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.~ Window Cut

Window cut
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Wedge Cut
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Wedge Cut

Wedge cut




' Transverse Tube Cut

bprimary axis

"

Transverse tube cut

g




' Cut Taxonomy

model space

ctth‘: gel\?glacr:e cutting volume
g max extents

N

parameter space
cutting volume

v

Transverse
tube cut

(G]
Wedge
tube cut

(d)
Freeform
window cut

(e)
Four-sided
window cut

v

Parameter space Model space
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