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“THE” VISUALIZATION TOOLKIT

• VTK

• c/c++

• tcl/tk

• python

• java

• R
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INTERACTIVE RENDERERS

• OpenGL

HIGHER LEVEL:

• OpenInventor
• C++/GL

• COIN

• Java3D
• Java/GL

• WebGL
è three.js

mesaGL

direct3D
openGL ES
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INTERACTIVE RENDERERS

• OpenGL

HIGHER LEVEL | DESKTOP

• cross-platform
• OPEN FRAMEWORKS
• CINDER, PROCESSING (P5.js)

• gaming
• UNITY
• UNREAL

• web based
• three.js
• babylon.js

mesaGL

direct3D
openGL ES

★ 2 0 2 0★
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VISUALIZATION SYSTEMS

• ParaviewVTK

• LLNL VisItVTK

• Ensight$

• tableau$

• D3WWW

• Many EyesWWW

• Wiki based

• ModrianR,
TomCat,
Mollegro
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SECTION 7
why 3D?



“WE KNOW NEXT TO NOTHING ABOUT

HOW COLLECTIVE COGNITION WORKS,

OR WHEN IT WORKS,
OR HOW TO MAKE IT WORK BETTER;

WE HAVE SOME IDEAS ABOUT IT,
BUT AT BEST THEY’VE THE STATUS OF

ARTISANAL RULES OF THUMB.”

quote stolen from Colin Ware’s Vis2009 keynote
- BACTRA REVIEW BY COSMA SHALIZI OF EDWIN HUTCHINS’S BOOK COGNITION IN THE WILD



THE VOLUMEPRO VOLUME RENDERING CLUSTER| SANTIAGO LOMBEYDA & JOHN MCCORQUODALE| CALTECH| 2003



• phenomena is in 3D

• spatial relationships meaningful in 3D

• we understand 3D world

WHY 3D

THE VOLUMEPRO VOLUME RENDERING CLUSTER| SANTIAGO LOMBEYDA & JOHN MCCORQUODALE| CALTECH| 2003



THE VOLUMEPRO VOLUME RENDERING CLUSTER| SANTIAGO LOMBEYDA & JOHN MCCORQUODALE| CALTECH| 2003

• spatial relationships more difficult to understand

• our displays are 2D

• we abstract in 2D or 1D

WHY NOT 3D







_OCCLUSION
_PERSPECTIVE
_MOTION PARALLAX

_SIZE: RELATIVE | FAMILIAR | ABSOLUTE
_LIGHTING AND SHADING

_DEFOCUS BLUR
_DEPTH FROM MOTION
_KINETIC DEPTH EFFECT
_ATMOSPHERIC PERSPECTIVE
_ACCOMODATION
_CURVILINEAR PERSPECTIVE
_TEXTURE GRADIENT
_ELEVATION

_BINOCULAR PARALLAX 
(STEREOPSIS)

_CONVERGENCE

_SHADOW STEROPSIS

3D CUES



_OCCLUSION







_PERSPECTIVE











_MOTION PARALLAX
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WHY/WHY NOT VR FOR DATA VISUALIZATION?

_ POSITIONAL ACCURACY:
absolute? no
relative size? yes

_ DATA RETENTION:
physical models? no
engagement of senses? yes

_ ERGONOMICS:
space gesturing? no
direct manipulation? yes



_OVS



GOAL

_ experience 3d information
_ Intuitive
_ least intrusive manner

☞ INMMERSIVE 3D

_ better tracking of complex 3d structures
_ better tracking of small 3d structures

☞ VIRTUAL REALITY

_ direct interaction
_ intuitive manipulation
_ easy selection/annotation

_OVS



_walkthrough

OVS+TUMOR | VISUALMOCKUP
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