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CEl Model Bullding > Stage 1: Dalhousle Segmentation o~
OVERVIEW ¢
Ihis phase is to upload the sagmertation of orso, ventric es, left lung. and right lunz from the Dlahousie C| scan. Four fles will need to be susmitted s multanacusly:
« LLung.nrrd - left lung
= RLung.nrre - rignt lung
« larsn.nrrd - lorse surtace (everything in the taran should ne 7)
« Ventricles.nmrd - Ventricular Niyocardium (with enco and epicardial surfaces)
Each file will need ¢ be cf the same image size and spacing as the original CT scan (512x512x54. 0.7422x(0.7422x35). Select all of the fikes when in the file finder diclogue.
You cubmiszion will be comparad to a "Ground Truth” which is just ore of the possible segmenatiors, o do not worsy what your ecores or metrice are, but if they are no:
calculated [t may lake sevaral minutes), or il there is an error, you will need to resubmit the segmentations. If you wish to, you can create an empy file (nrd of the same
size with all zeroz) to zkic on2 of the tizsues. Once all the participants submit a segmentatior of eech of the tissues, we will create a commeon segmentation to use for the
nex: stage.
& Download test dataset < Download ground truth data & Submit your results
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Segmentation Variation
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Quantify the effect of
segmentation variation on
ECGI solutions
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Variance of Solutions and Meshes
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High variance in ECGI solution
corresponds to high variance
In Segmentation

Anterior region Is more
sensitive to segmentation
variation
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Uncertainty Quantification
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Torso Variabllity?
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Electrode Variability

TR ¥

Misplaced Leadsets

van Dam, etal. Computing in Cardiology 2013; 40:1175-1178
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van Dam, etal. Computing in Cardiology 2013; 40:1175-1178 Py
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Electrode Variability
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Infrared Camera Patient-Specific Positions
van Dam, etal. Computing in Cardiology 2013; 40:1175-1178
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Cardiac Source Geometry?
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Cardiac Source Electrodes?

Missing Coverage”?
Undersampled?
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Effect of Missing Source Coverage
On ECG Forward Simulation
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Varied Sampling
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Effect of No Atrial Sampling
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Cage Simulation
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Effect of No Atrial Sampling

Q 400
402mV_057mV
' 0.2"mV_ -019mV

452mVg 1.13mV

1.26 mV . 0.88 mV

CARP

-1.20 mVHE D64 mV

200
14,2 mV|0.07 mV

257 mV 033 mV

KIT

-$9mYNR-0.73mV

T —

Simulation

Cage

Experiment

-4.57 mvVE-095 mV

SCI 40 0 750 Ground Truth rxgmw"gcgnly Full Sampling ———



Effect of Missing Ventricle Samplin

' 1.13mVY
0.88 mV
064 mV

CARP

4598 electrodes 361 electrodes 330 electrodes 300 electrodes
= -033mV
N
-0.74 mV
532 electrodes 408 electrodes 385 electrodes 363 electrodes
c
(»]
=
L)
=
0.57 my g
I A
>
= -19my
OJ
5589 electrodes 234 electrodes 184 electrodes 153 electrodes
095 mV

Experiment

§I.C! § a1 — Ground Truth Reduced Sampling



CARP

Cage Simulation
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Possible Sampling

More electrodes are better

Sparse placement can reduce error

Missing ventricular sampling
increases error further
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Validation of the ECG Forward Simulation
and Subsequent ECGI
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Questions:

Errors in the cardiac electrode placement?

Undersampling of the heart?
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Source Undersampling

Mesh BSPM

Cardiac Sources

Schuler, etal., Tate, etal., FIMH Friday, 16:00
240 Jess Tate 1@| TES
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Interpolation

What to do with bad electrodes?
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Registration Pipeline

Bergquist, etal. FIMH Thursday, 11:10
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Improve ECGI
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More Submission Needed

https://challenge.kitware.com/

The image data for a nrrd file is a stream of numbers. The order of the datz should iterate x first, then y, then z. If the data is a 3D matrix M of size nx by ry by
nz , the data array ( U ) shou!d match to the matrixindex(MN[1,j,k] ) as:

D[i¥nx¥ny + j*nx + k] = M[i, j, k]

assuming zero basec indexing and 1,7,k arethe indices for the x,y, z cirections respectively. Make sure that the data type field ir the hezder matches the
value that the data wi'l b2 written in. Now to write the file, write the header siring , with a naw line at the end, then write the data.

fthere are quastions, do not hesitate tc ask.

Stage 2: Mesh Generation

With this stage we will quantify differerces in meshing techniques used by different groups. Wa will be making the meshes bzsed of an averzge of the submissicns
from Stage 1, therefore, we will have mere detai's on this stage at a later time.

Stage 3: Forward Transform Matrix

With this stage we will quantify differences in techniques of calculat ng the forward matrix for ECG used by different groups. Again, we will base this calculation on
a common Iinput frem the suomissions from Stage 2, therefore, we will have more detalls on this stage at a later time.

PHASES FOR THIS CHALLENGE KB

© Stage 1: Dalhousie Segmentation

@ Stage 1: Auckland Segmentation

® Stage 1: Nijmegen Segmentation
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