Software Tools for Image-Based
Modeling, Simulation, and Visualization

January 4, 2014 (Saturday)

8:30 am - 5:30 pm. % %
The SCI Institute «,

SCI &

INSTITUTE




elcome from Utah/Boston

University of Utah

CENTER FOR INTEGRATIVE BIOMEDICAL COMPUTING

/ -
- . h ‘

-

CIBC Home About CIBC Research Personnel Soﬂware/Dalasets Publications Events Contact SClHome

s .’wm‘ ' W"' o il
- 1% m ;;

:::IY\‘ -II.I:III-




CIBC

Center for Integrative Biomedical Computing

Goals

Produce cutting edge software for
biomedical researchers and clinicians

Develop new techniques and
algorithms in image processing,
geometric modeling, simulation and
visualization

Carry out original research in
segmentation, bioelectric field
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The NIH/NIGMS Center for Integrative Biomedical Computing Upcoming Events

The Center for Integrative Biomedical Computing (CIBC) is dedicated to producing open-source software tools
for biomedical image-based modeling, biomedical simulation and estimation, and the visualization of Software Tools for Image—Based
biomedical data. The Center works closely with software users and collaborators in a range of scientific Modeling, Simulation, and Visualization _
domains to produce user-optimized tools and provides advice, technical support, workshops, and education to A
enhance user success. Biological projects and collaborations drive our development efforts, all with a single
unifying vision: to develop the role of image-based modeling and analysis in biomedical science and clinical
practice.
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Research Highlights CIBC News

Professor Johnson
receives Fernbach
Award

IBBM 2014 |

Summer Course on Image . P X &8 BioMesh3d Released
based Biomedical Modeling ’ s
July 14-24, 2014 Park City, Utah

Cleaver v1.5 Released
Creating field specific expertise and hands-on

experience in bioelectric or biomechanical

problems that arise in current research and

clinical practice. Providing training in numerical

methods, image analysis, and computational - ImageVis3D 3.0.0
tools necessary to carry out end-to-end, image : - Released

based, subject specific simulations using freely

S CI é available software.
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History of the CIBC

NIH/NCRR Center NIH/NCRR Center NIH/NCRR CIBC NIH/NCRR CIBC
Awarded for 3 years. Renewal for 3 years. Renewal for 5 years Renewal for 5 years,
Sept, 1999 Sept, 2002 Feb. 2005 July 2010

46 Publications 49 Publications 157 Publications 77 Publications
First Workshop Second Workshop 5 Workshops 10 Workshops
map3dv3.0 - 6.2 map3dv6.4 - 6.5 BioPSE/SCIRun v1.20.0-v4.2 NIH/BTR Portal
BioPSE/SCIRun v1.0.0 - v1.6.0 BioPSE/SCIRun v1.20.0 BioFEM BioPSE/SCIRun v4.2 - v4.7
First release: BioTensor SCIRun v5.0 beta in testing
BioFEM Biolmage BioFEM
BioTensor New BioMesh3D BioTensor
Biolmage ImageVis3D v1.0 Biolmage
Seg3D v1.12 BioMesh3D
ShapeWorks BioMesh3D Client v1.0
ImageVis3D v2.0.1 - v3.0
Seg3D v2.14
ShapeWorks v0.3.0 - v1.1
Cleaver v1.0




Center Goal

To achieve scientific breakthroughs through the
use of computational technology

Mario Capecchi
and Charles Keller

Nobel Prize 2007




Center Organization

CIBC Research and
Software Pipeline
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Center Vision

Image Processing
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Collaborations

Driving Biological Projects
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Pipeline Mapping
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Center Software Infrastructure

q

SCIRun

Simulationg

Seg3D

Segmentation

Cleaver

Meshing

RO

. Seg3D (segmentation)
SCIRun (Data flow environment)

<< Visual Studio 2008 Command Prompt T \ /

Setting environment for using Microsoft Uisual Studio 2008 | ImageVis3 m“. 2\ .
Zz:}:.ugram Files\Microsoft Uis (?m*?\ visualization-ﬂﬁ "?;L -
SCIRun Infrastructure &- » N
= .
— Core Layer RETTE 10
Algorithm Layer TRy AN
Control Layer

Command line tools / ImageVis3D (Visualization)
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Cleaver (Meshing)
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Analysi

ShapeWorksg
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Matlab/Python —
Shapeworks (shape analysis)
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iomedical Research Impact
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Neurolmage

Editor-in-Chicf
Paul Fletcher

Volume 5, Issue 4

ARCHIVES

OF

NEUROLOGY

————————————— WWW.ARCHNEUROL.COM

Novel ICD placements in children Excito-oscillatory dynamics causing VF

The Official Journal of the Cardiac Electrophysiology Society

full-text: www.heartrh

] {éﬂ. Heart Rhythm Socie
\:\/ Restoring the Rh}\};thm of Life ty

ISSN 1547-5271
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Case Study #I

Atrial Fibrillation

Frequency

Pixel Intensity
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Case Study #2

Data Exploration
with ImageVis3D




Case Study #3

Shape Statistical Modeling
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ase Study #4

Image Based Mesh
Generation

CIBC
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Case Study #5

Transcranial Stimulation
Traditional High Density Electrodes

Patch




Key Center Personnel

PP’s
e Chris Johnson
e Rob MacLeod
e Ross Whitaker
e Dana Brooks

Technical Management
eLiz Jurrus

Administrative Team
e Deb Zemek

e Greg Jones
e Corinne Garcia
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Workshop Team

Dr.Rob Dr. Liz Ayla Dr.Shireen  Moritz Corinne
MaclLeod Jurrus Khan Elhabian Dannhauer  Garcia

"

i =
Brett Jonathan  James Prateep Jess Dan
Burton Bronson Hughes  Mukherjee  Tate White
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2014 CIBC Workshop Schedule, Jan 4, 2014

Start End  Duration

8:00 8:30 30 Setup for users and installation of SW

8:30 8:45 15 Introduction Rob MaclLeod

8:45 9:00 15 Case Study I: Image based analysis of patients with atrial fibrillation Rob MacLeod

9:00 9115 15 Demo I: Seg3D Demo and tutorial Rob MacLeod & Jess Tate

9:15 10:00 45 Lab I: Segmentation with Seg3D
10:00 10:15 15 Break |
10:15 10:30 15 Case Study Il: ImageVis3D as a teaching tool Liz Jurrus
10:30 10:45 15 Demo Ill: ImageVis3D demo and tutorial Liz Jurrus & James Hughes
10:45 11:30 45 Lab ll: Visualization with ImageVis3D |
11:30 11:45 15 Case Study llI: Statistical shape modeling use cases ~ Shireen Elhabian 1
11:45 12:00 15 Demo lll: ShapeWorks demo and tutorial with torus data Shireen Elhabian & Prateep Mukherjee
12:00 12:45 45 Lab lll: Shapeworks
12:45 13:45 60 Lunch/Open Lab
13:45 14:00 15 Case Study IV: Geometric modeling of the head and heart Rob MaclLeod and Moritz Dannhauer
14:00 14:15 15 Demo IV: Cleaver demo and tutorial Moritz Dannhauer & Jonathan Bronson
14:15 15:.00 45 Lab IV: Mesh generation with Cleaver (Figure out new datasets??)
15:00 15:15 15 Breakll
15:15 15:30 15 Case Study V: Simulation of brain potentials from transcranial stimula Moritz Dannhauer and Rob MacLeod
15:30 1545 15 Demo V: SCIRun demo and tutorial Moritz Dannhauer & Jess Tate
15:45 16:30 45 Lab V: Simulation with SCIRun
16:30 16:40 10 Summary and Wrap Up Rob MaclLeod
16:40 17:25 45 Open Lab
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