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Review the course syllabus



BOOK

NorReqguiredilext
(noetes distributed regulariy)

Optional Text
Many books and papers!



Information BigiBang

AllDisk Storage 8 infolYr

( que Info/Yr

All Human Documeénts (40K Yrs)
R Al Words In All Lives

2005 2007 2009
(- Amount Can Store In Human Minds in 1 Yr




Whatis, Visualization?

A Hybrid Discipline
. Numericallanalysis
o 2D and! 3D graphics

* [mage/signal precessing and pattern
recognition

* Art and Design
* Psychophysics
» Scientific computing
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Representation

o Continueus, — aslis, e.g. pelynemials
o Discrete — hew sampled — structured Vs

unstructured

s Sp. case — Cartesian grids, Images, spacing,
etlc.

» Unstructured, connectivity, spacing, primitives
(e.g. simplexes)

« Simple lists
* Hierarchies and multresolution
* E.g. quadtrees for Cartesian grids
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IHeW: are things connected (or net)?

o Discrete samples: neighherieoeds,
degree off connectivity, ete.

» Continuous: angles, manifelds in
higher dimensional spaces.



EXamMpPIES

s Scalarfields (ND demain, 1D range)
o 2D datasets;/ Images
o Density velumes

o \/ector fields
 Color images
» Color video
* Fluid flow field (+ time)

e Tensor fields
* Diffusion imaging
 Fluid flow field
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http://www.cc.gatech.edu/gvu/people/peter.lindstrom/papers/vis2001a/fig10a.jpg
http://en.wikipedia.org/wiki/File:Instability.jpg
http://en.wikipedia.org/wiki/File:Graph_of_example_function.svg
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Using soul
Using basil
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SEGMEN
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3D Render
show help
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Scale

Editor Console
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o hide window
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VolumeRendering = shrransier: Eunciion

&3 Simian - Space Monkey 1.0

EATransfer Function Widget
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Curvature Based Rendering




NoniRPhotorealistic: Rendenng
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DIffusion i Biciegicalissue

Votion efiwater through tissue
Faster in some directions than others

Kleenex Newspaper
* Anisotropy: diffusion rate depends on direction

isotropic #f die Wil iR anisotropic
N e
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Diffusion VIRl ofithe Bramn

Anisotropy high along white matter fiber tracts
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White Matterddracts

Park, Westin, and Kikinis, BWH, Harvard Medical School, 2003
Scientific Computing and Imaging Institute, University of Utah




Image
Rendering

Surface Imaging
Volume Rendering

Medical Data

Acquisition
Multimodal Scanning

r I.ntegrated Softwar

-

Intervention Modeling
Real-time Data for = Segmentation
Operating Room Env l rO nm ent Finite Elements

Registration

Simulation
Inverse problems
Source Localization

Data
Interpretation

Virtual Reality
Error Analysis



NIH/NCRR Cente

for Bioelectric Field Modeling,
Simulation and Visualization
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