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CIBC

Center for Integrative Biomedical Computing

Goals

* Produce cutting edge software for;
niomedicaliresearchers

o Develop new technigues; and algertims: in
IMAage pPrecessing, geometric modelingy
Ssimujatienrand visualizatien

o Cary el ergmal reseanchimn: |
SEgmentauon, PIeElecticHield simulaenm,
andivistalization
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NCRR and P41’'s: BTRC program
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Resoarch Emphasis

The overall goal of the Center for Integrative Biomedical Computing (CIBC) is 5 develop integrated probiem-
soling anvinonmants that make advancsd computaisnal iools avaldabls to biomadical sciortists. Tha apociic
Sinis Andas of FMonEEL Gk IMAHE procedsing and gedmetric modelng, dmulation, and viguakzalion. The canbsd
also pursues sdvanced reseanch in bachnical and bisptysical approaches 1o eisciroptrysiclogy and bioekscbnc
il probiesmss in cardiology and nownslogy.

Current Research

The focus of neasnch within the CIBC & 1o devalop new approachds 1o soking probloma in mage proceasing.
visunkration of scalsr, vecior, and tensor finkis; and simulation of electrophyaiciogy ord bioskeciric fiskds from the
hisart ard Brain.

Rosource Capabilities
Mathods
The resourco methods ane organized by cores, with one core dedicated o sach of mage processing and

geomeiic modeling, simulations, visuakzation, and intograted softwane envinonments, Yyithin each core, several
oomputational mothods edhor have been implamonied of arg in the procoss of boing devalopod.

Ingtrumaonis
Nome. The cemer provides softwane 1o the biomedical resaanch community

Softwam

Tha main focus of the centor B the research &nd doevolopmant of SLato-of-tha-o softwars for IMoge processing ce Education

and goomolric modekng, simulstion, pnd visuokzation, including nod just individual tocls but also intograthve hip Awards 7
problom-sokving orvironmants. The tarpet domaine for this softwire are a vosely of biomadical research aroas

ihat span @ wido rengo of scales, from subcolular (o whlo organsmas. Seecic Dppecations nciudo boaloctnc MORE MEWS >
finkds, gonotics, snd feature charschoriz from redicsl images. Spocific software iools, organized by core == o

areas, nclade I loairg




History of the Utah NCRR P41

Second EAB Meeting - July 21-22, 2003

BioPSE/SCIRun v1.6.0 - August 2002 First release of BioFEM and BioTensor - July, 2004
First release of BioPSE/SCIRun v1.0.0 - March El]ll.'l‘l Third EAB Meeting - August 5, 2004
JIHING: enter MIHNG “enter / MIHMEC T
wardec -'._r. - th ars _ = - = ey -

¥ ed 10r 4 5. _— ienewal 1or . rs, — Urrent Froposal
Sept, 19949 / Sept, 2002 anewal. Feb, 2005
First EAB Meeting - March 18-18, 2002 F st release of Biclmage - January, 2005

First BioPSE/SCIRun Workshop - August, 2002 Second BioPSE/SCIRun Workshop - December, 2003

BioPSE/SCIRUN ¥1.20.0 - October 2003

Software development

Applications foecus on bioelectric fields
Driven by collaboerations

Renewal submission: May, 2009
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CIBC Organization
Technical Cores

» Image processing and geometric
modaeling

o Mathematical modeling and
simulation

o \/isUialization

s Bilomedicall Prehlem: Selving
Envirenment: BIoPSE

Some changes in the works
* Core on computation (GPGPU's etc.)
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CIBC Software Goals

Extend SCIRun BioPSE
e More functionality
o Vore portability,

o More modularity,
Build bridges
o Ji0) lIbraries

o [0 programs
o [0 data sounces

Support Collaborations
si Dedicated solitionsyleading e
siGeneralizedrapplication Programs
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Collaborations

Essential to a P41
e Ensure relevance
* Provide motivation, guidance and feedback
o VIetric for success (and renewal)

Challenge for a P41
s Cannot recevefunding
s VLSt remain: mouvated
stViUst ampliiy A impact ol thel Center;
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Collaboration Lifecyle
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Collaboration Management

Create collaboration hierarchy
o Primary and secondary: dynamic

Link to cores

o [dentify, commoen needs acress collaboerations

o Match seftware te) users (unctienality;,
lnterface, platferm)

Communicate
s [dentiiy/ key people
o Create PlEled collahoration teams
s Establishreguiarmeetings/visits
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Current Primary Collaborators

1) Visualization and analysis of small-
animal images

« Mario Capecchi Lab, Uof U
« Charles Keller, CCRI, UTHSCSA

2) Microscopy iImage analysis and
visualization

e Mark Ellisman, NCMIR, UCSD

3) Multiscale electrophysiological
modeling

« Craig Henriguez Lab, Duke University

SC & 1)




Current Primary Collaborators

4) Epilepsy localization via EEG source
using MRI imaging

« Scott Makeig, UCSD, and Greg Worrell,
Mayo Clinic

« Simon Warfield, Children’s Hospital Boston

5) Simulation of cardiac defibrillation non-
standard settings Including pediatrics

¢ John Triedman, Children’s Hospital Boston
« Matt Jolley, Stanford

SC & 1)




Current Secondary Collaborators

Bioelectric Fields Image-based Anatomy

» David Isaacson (RPI)
o Dirar Knoury (Baylor)

o Cameron Macintrye
(Cleveland Elinic) .

o Brune laccardi (WUoefl)

John Bridge (UoefU)
George Chen (MGH)
Roebert Marc (Uoefl)
Vasilis, Ntziachristos: (IUM)

Stephen Wong (Methoedist
Hoespital)

chir=Bin Ehemn (Uoeil)
Paulfinempsen (WELEA)




Current Secondary Collaborators

Multiscale Tissue Technical Exchange

Modeling o
o Alonso Mareno, (Uafl) o
o Chuck DiMarzie (NEW) 0

Mark Ellisman (UCSD)

Raon Kikinis (SPL)

Les LLoew (UCHE)
CE=Westin (SEL)

@arsten Waolters: (Mounstern)
Alldennsen (buke)
AndrewMeEalloch(UES)




Key Center Personnel

S
o Chris Johnson
* Rob Macleod
 Ross Whitaker
o Dana Brooks

Technical Management
o Jereen Stinstra
o Dave Welnstern
Administrative Team
o [DEN) ZEemek
* Gled JORes




Key Center Personnel

Staff Scientists/PostDocs
o Jeroen Stinstra
o Allen Sanderson
o Jens Kruger

Software Engineering
o Jereen Stinstra
o AylaiHlan

Developers
oo Jereen Stinstra
oL Ayla Kan
s jom Eegal

Students

«Josh Blauer
(Afib Imaging)

sDarrell Swenson
(Meshing/lschemia)

*Burak Erem
(Inverse preblems)

sJOSh| Cates
(Shapge statistics)

oSila Kurugal
(Segmentatienrefiskintana
esephagus)

Media Tream

*E=rikeJ GrgeEnSen

sChiems lieuati

@LNathan (Galll




Purpose of the Workshop

Describe our software
Use our software

Improve our software
Develop relationships

) Northeastern University_




Boston Workshop Personnel

Introduction.
Pl

e Dana Brooks

Workshop Leader / Staff Scientist
o Jeroen Stinstra

Developer Team
o Ayla Khan
o lom Eegal
PhD Student Teaching Assistants

o Blurak Erem
o Silarkuregol

) Northeastern University_




Schedule Today

Monday, 19th January (SCIRun workshop):

9:00 - Overview CIBC Center & Software
9:30 Download (Dana Brooks & Ayla Khan)
9:30 - SCIRun Basics Part 1 (Jeroen Stinstra)
10:00

10:00 - |SCIRun Lab 1 (Ayla Khan)
10:20

10:20 - |- Break -

10:40

SCIRun Basics Part 2 (Jeroen Stinstra)

11:10 - |SCIRun Lab 2 (Ayla Khan)
12:00

12:00 - |- Lunch Break -

1:00

SCIRun: Creating a model in SCIRun
(Jeroen Stinstra)

SCIRun Lab 3 (Jeroen Stinstra & Ayla
Khan)




Memo (to self)

Please turn cell
phones/pagers on
vibrate
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