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And Generating Data
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And Generating Data
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Can we Compare Data!?
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One Challenge Has Not
Gone Away: Evaluation
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Evaluation is Essential
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It is Complicated
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And When in Doubt, it Should be Clinical
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Validation approaches for

electrocardiographic

inverse problems
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Physical Phantoms
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Animal Phantoms
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Bear L, et al. Circ Arrhythm Electrophysiol, 2015




Computational Models
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Computational Models

anterior posterior

simulation

reconstruction
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Krueger et al., Med Biol Eng Comput (2013) 51:1251-1260




Clinical Validation
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Clinical Validation
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Clinical Validation

Basal Posteros ocl Basal Posteroseptal scar

Invasive Catheter Mapping
(CARTO) Noninvasive ECGI

TEEEEENTEEY s

26 41 56 71 85 100 115 130




Clinical Validation

Electro anatomical map 12 lead activation map

Ablation site PVC origin location

van Dam et al. ]. Electrocardiology 46 (2013) 574-579




The Metrics:
How Should We Compare?
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Statistical Metrics

Correlation Coefficient
RMS Error
Relative Error

Maximum Error




Qualitative Comparison
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Hybrid Metrics
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Clinical Metrics

How far apart are these
locations!?
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Uncertainty Quantification:
Capturing more than Error
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Quantifying Uncertainty
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Study | :Variation in Conductivity

Fat

Lungs
Torso Cavity

Muscle

S.E. Geneser, R.M. Kirby, and R.S. MacLeod. IEEE T-BME, 55(1):31—40, 2008.




Results in
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Study 2: Respiratory Heart Motion

Supine to Prone Pendulum motion
= Pivot 30

D.). Swenson, S.E. Geneser, J.G. Stinstra, R.M. Kirby, and R.S. MacLeod. Cardiac Position Sensitivity

Study in the Electrocardiographic Forward Problem Using Stochastic Collocation and BEM. Ann.
Biomed. Eng., 39(12):2900-2910, 201 I.




Results

Modes of motion

Standard Deviation _ |
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We Need to Work
Together
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Time to Meet 2004

Available online at www.sciencedirect.com
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ELSEVIER Journal of Electrocardiology 38 (2005) 385-399

www.elsevier.com/locate/jelectrocard

Report of the first virtual visualization of the reconstructed
electrocardiographic display symposium

Rob MacLeod™*, Fred Kornreich®, Adriaan van Qosterom®, Pentti Rautaha:ljud, Ron Selvester®,
Galen Wagner', Christoph Zywietz®

VRED, Meeting, 2004
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Time to Meet 2015
ECG Imaging 2015 XIT

Welcome to ECG Imaging 2015

Welcome

25th to 28th of March, 2015

First CEl Meeting,
Herrenalb, Germany, 2015







Sharing Data Phase |




Sharing Data Phase |l

THE
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University of Utah

Center for Clinical and Translational Sciences

Edgar Time Signals
Experiment.
Study Category v Select | Species seiect [ Experiment Date Date:
Ischamia
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University of  aF
Other Defibrilation  imeters Select
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Seaih In Sktu
Open Chest
record Experiment Time Signals File Mesh File Images File Registration File Documentation File
1 In Situ Swine Experimeant 79567 79565 T9566 Ta564
2 RSM-13-11-05 79588 79589 79586 79587 Ta584
3 RSM-13-11-11 79765 79763 79762 79764 79761
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And We Have to Do it Together

CONSORTIUM FOR ECG IMAGING (CEI)
|

Consortum forECG Imaging  Consortium for ECG Imaging

Conferences

ECG Imaging 2015
ISCE 40th Annual Conference
Compuling in Cardiclogy 2015

Related Societies

Compuling in Cardiclogy
Intemational Society of Electrocardiclogy
International Society for Computerized Electrocardiclogy




To Learn More

CONSORTIUM FOR ECG IMAGING (CEI)

WWW.ecg-imaging.or

Summer Course on
Image-Based
Biomedical Modeling

July 13-23 2015 - Park City Utah ‘ .I m GIS'fUtah led u

A

Computing in Cardiology
42nd Annual Conference
6-9 September, 2015

www.cinc2015.org




