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Volume Rendering

enamel /
background |
dentin / background dentin / enamel dentin / pulp

1D: not possible
2D: specificity not as good
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Visible Human - High Resolution
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ImageVis3D - Mobile

I3MFie data.i3m
1DTFie data. 1dt
[ addToust

beetle.i3m / beetle.1dt
lobster.i3m / lobster1dt

Sharing
Dataset: vishuman-ct.uvf
TransferFunction: vishuman-ct.1dt

The server is running on port 4000.
Connect ImageVis3D Mobile to this system now.

Startport 4000

The 2 servers is running on ports starting at 4000.
Network Se
ap (o0 ] Run the Phone App now.

) (o
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Render Settings
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Local Sounding Box
Samping Rate (100%)

Cip Plane
Enable




High Dimensional Transfer Functions

Create Transfer Functions (TFs) from user selected samples
in spatial domain and error/uncertainty.

Multiple linked views.

(2) Volume Rendering View (3) Projection View
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(4) High-Dimensional Transfer Function View '



Deep Brain Stimulation




ImageVis3D Mobile DBS App

Deep Brain Stimulation
DBP: Chris Butson

C. Butson, G. Tamm, S. Jain, T. Fogal and J. Krlger
"Evaluation of Interactive Visualization on Mobile
Computing Platforms for Selection of Deep Brain
Stimulation Parameters” IEEE Transactions on
Visualization and Computer Graphics, 2012 (in
press).

/]

THE
: S
//!ﬁ I\ wwwi.sci.utah.edu 4 [\i)IF\I/JEle]LIITY
N




Visualization of 10D Combustion Simulation

SCI & of Jet CO/H2-Air Flames
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Local Extinction

1791.80
Value :1066.76
Input std: 0.61
Density: 0.0004

s Pure Oxidizer
, Pure Fuel

| 0.0 0’5 10

10 dimensional data set describing the heat
release wrt. to various chemical species in a
combustion simulation
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Analysis of Combustion Simulations :; -

| H i

INSTITUTE

Combustion Simulation
of Jet CO/H2-Air Flames

Input: Composition of 10 chemical species

Output: Temperature



Michelangelos David
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Michelangelos David - Part 2

One billion polygons
2= to billions of pixels &~
XA  Welcome to the first § !
gigapixel, multi-view
rendering of

The Digital Michelangelo ")
Project's David
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Glgaplxel David - iTunes App
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PROBLEM-DRIVEN
VISUALIZATION RESEARCH
for biological data

- target specific biological problems

- close collaboration with biologists

- rapid, iterative prototyping

- focus on genomic and molecular data



M. Meyer et al., EuroVis 2010. Pathline

PATHLINE
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MIZB e e M. Meyer et al,, InfoVis 2009.
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Genome-wide synteny
through highly sensitive
sequence alignment: Satsuma

M. Grabherr, et al.
Bioinformatics (2010) 26 (9):
1145-1151.




Visualization of

.< WZ Biological Data

peace hon

justice

Browser that enables analysis of comparative genomics
data through visualization across multiple scales.
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UpSet - Set Visualization - InfoVis 14
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Visualizing attributes and elements



Pathfinder: Visual Analysis
of Paths in Graphs

C. Partl, S. Gratzl, M. Streit, A.M. Wassermann,
H. Pfister, D. Schmalstieg, and A. Lex
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Uncertainty Visualization

When is the last time you’ve seen an
error bar in a 3D visualization?
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Uncertainty Visualization

Surfaces imply certainty

Scientific Computing and Imaging Institute, University of Utah



Uncertainty Visualization
Surfaces imply certainty
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Uncertainty Visualization
Surfaces imply certainty

O £ s
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Deep Brain Stimulation Uncertainty

Introduction

i @ GPiBradykinesi... @ GPiRigidi... @ GPiTrem... @ STNRigidi... @ STNTrem...

Variance

THE
UNIVERSITY
OF UTAH




uView Visualization Framework

Visualization
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What is ensemble data? Ensemble-Vis: Implementation

Collection of data sets generated by s o0
computational simulations. A Framework for the Statistical
Used to simulate complex systems, Visualization of Ensemble Data

mitigate uncertainty, unknowns in initial
conditions, and parameter sensitivity.

These data sets are: — SUTTace Temperatire 05/12/2008
* Multidimensional

* Multivariate

* Multivalued SREF Weather Explorer
c * VTK filters, Qt Widgets
Ensemble-Vis Workflow Trend Charts Query Contours - Relational database:

* User-driven *MySQL/ Netezza

- 'il‘l-,ﬂ"-

* Component-based

Statistics Of Surface Temperature
January 12, 1900

Mean: Heigt

2% s 750 w00 1250 o0 S0 200 2250 200 2750

RH_1000MB
53,031

Ensemble Overviews

__Quartile Charts: * User-driven query
Show minimum and maximum, * Select subset based on conditions
innerquartile range. * Returns % of satisfying members

* Displayed as nested contours

12.7

8.8 31 .4 6.6
Werature (K) Standard Beviation

Spatial Overviews:
Mean and standard deviation
encoded through colormaps and
contours.

ViSUS

* Climate Data Analysis
Tools (CDAT) integration

* C++, python, FLTK

Plume Charts:
Show every member and mean.
Color coded based on model.
Deselect members to hide.
Drill-down to direct data display.

« Out-of-core, streaming
* Show variation across space
* User chosen contour value
* Isocontour for each desired member

Temporal Overviews:
Filmstrip and animation.
Show evolution through time.
Small multiples show every time * Highlights outliers and divergence
step. User can select desired
temporal location.



Interactive Streamline Exploration and Manipulation
using Deformation

Xin Tong?!, John Edwards?, Chun-Ming Chen?,

Han-Wei Shen?, Chris R. Johnson?, Pak Chung Wong?
IThe Ohio State University
?Scientific Computing and Imaging Institute, University of Utah
3Pacific Northwest National Laboratory



The SCI Institute

P- gz%@ & $ 'ﬁ 1 - J‘
@f? ‘

£ ’ ! @ (e
= i ¥ |
ﬂ o

d

fu
- .Y
éi] oy

E sy,
£ ‘ 'a
Y » %
Rl .
| : ‘ -
: : ' (W]
= 2 ' 7
& ] V J
1 1 ’,‘ "
i o ] y ) A4 & :
ey f : v
[ ] {
| A, ' )
’ L
| : !

&@’* w
: y 2
2 % |
R K 4

5




Productivity Machines
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BST .
a
S
ATHLETICS,

S
AN

www.sci.utah.g




More Information

www.scl.utah.edu

crj@sci.utah.edu
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