
Welcome!!



Welcome from Utah/Boston



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 



CIBC



History of the CIBC

Hopeful 
Renewal

2015



Center Goal
To achieve scientific breakthroughs through the 

use of computational technology

J.T. Johnson et al., PLoS Genetics, Vol. 2, No. 1, pp. 471--477, 2006.

Mario Capecchi 
and Charles Keller

Nobel Prize 2007



Center Organization
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Center Vision

Image Processing

Image & Data Acquisition

Visualization
Modeling, Simulation & Validation

Lab/Clinic Geometry Processing

Integrated Software Tools
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Implementation
 & Evaluation

External
Funding

Maintenance
& Service

Concept and
 Specification

Research and
Development Completion

Driving Biological Projects



Pipeline Mapping
Image Acq. &
Processing

Segmentation & 
Structure Identification

Geometric Modeling
& Fitting Structures

Meshing
Volume Modeling

Simulation/Estimation

Verification/Validation

Discrete points
e.g., sensors

Boundary 
conditions

Measured 
Data

Visualization



Pipeline Mapping
Image Acq. &
Processing

Segmentation & 
Structure Identification

Geometric Modeling
& Fitting Structures

Meshing
Volume Modeling

Simulation/Estimation

Verification/Validation

Discrete points
e.g., sensors

Boundary 
conditions

Measured 
Data

Visualization

Image Based Modeling

Simulation
Estimation

Visualization



Pipeline Mapping
Image Acq. &
Processing

Segmentation & 
Structure Identification

Geometric Modeling
& Fitting Structures

Meshing
Volume Modeling

Simulation/Estimation

Verification/Validation

Discrete points
e.g., sensors

Boundary 
conditions

Measured 
Data

Visualization

Se
g3

D

C
le

av
er

SC
IR

un

Sh
ap

ew
or

ks

Im
ag

eV
is3

D
m

ap
3D

SC
IR

un



Center Software Infrastructure

SCIRun (Data flow environment)
Seg3D (segmentation)

Cleaver (Meshing)

Command line tools

Matlab/Python

ImageVis3D (Visualization)

SCIRun Infrastructure
Core Layer

Algorithm Layer
Control Layer

map3D (Visualization)

Shapeworks (shape analysis)



Biomedical Research Impact



Case Study #1

Atrial Fibrillation
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Case Study #2

Data Exploration 
with ImageVis3D 



Case Study #3

Shape Statistical Modeling
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Case Study #4
Image Based Mesh 

Generation



Case Study #5
Transcranial Stimulation

Traditional High Density Electrodes



Key Center Personnel 

PI’s
•Chris Johnson
•Rob MacLeod
•Ross Whitaker
•Dana Brooks

Technical Management
•Liz Jurrus

Administrative Team
•Deb Zemek
•Greg Jones
•Corinne Garcia
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2014 CIBC Workshop Schedule, Jan 4, 2014
Start End DurationDuration

8:00 8:30 30 Setup for users and installation of SW
8:30 8:45 15 Introduction Rob MacLeod
8:45 9:00 15 Case Study I: Image based analysis of patients with atrial fibrillation Rob MacLeod
9:00 9:15 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 I
10:15 10:30 15 Case Study II:  ImageVis3D as a teaching tool Liz Jurrus
10:30 10:45 15 Demo II: ImageVis3D demo and tutorial Liz Jurrus & James Hughes
10:45 11:30 45 Lab II: Visualization with ImageVis3D 
11:30 11:45 15 Case Study III: Statistical shape modeling use cases  Shireen Elhabian
11:45 12:00 15 Demo III: ShapeWorks demo and tutorial with torus data Shireen Elhabian & Prateep Mukherjee
12:00 12:45 45 Lab III: 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 MacLeod 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 Break II
15:15 15:30 15 Case Study V: Simulation of brain potentials from transcranial stimulationMoritz Dannhauer and Rob MacLeod
15:30 15:45 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 MacLeod
16:40 17:25 45 Open Lab

Schedule


