Electrocardiographic Imaging (ECGI)

Computational Electrocardiology Group

What is ECGI?

| 1.2}
Ah=vy { S10
it > g \ 2 4 —5 '
Simulation ' ’ 0
Inverse 0.4}
Estimation
MRI/CT Geometry N -2 0 50 100 150 200 250 30
h — A+y Iteration
Krylov iterative regularization
A: Transfer matrix, ill-conditioned
ECG' ECGI requires solving an ill-posed inverse problem. True Heart Surface Potentials Krylov Reconstruction
- . 12.0 4.89
Pipeline
SVD Krylov -1.12 1.39
k T -14.3 -2.11
Heal't hk — 2 Ol_yvl hk E {ATJ’; (ATA)ATYJ Ll | (ATA)k_lATy} -27.4 -5.61
Sources i=1
'4()'6 mV '9.12 mV
Krylov regularization for PVC localization
Regularization
Techniques | y |
True Transmembrane Potential Total Variation Reconstruction
0 0 mV
1. L.
Ischemic 15 10
PVC Origin Region Tikhonov T?ta_l 22 15
Variation I |
-30 mV -20
ECGI for ischemia and premature ventricular

ly — Ah||, + «||Lh]|, |ly — Ah||, + «f|Lh]|4

contraction (PVC)

L Total variation for ischemia localization

,"o’.'-vo.

. . . - !‘ ‘._‘
m Scientific Computing and Imaging Institute Supported by the NIH/NIGMS Center for Integrative Biomedical Computing (CIBC), \s Xf

WwWwisciutah.edu the Nora Eccles Treadwell Foundation, and the Cardiovascular Research and Training Institute (CVRTI)

\'.'_\.‘.



