


0 ) & Healthy pig with

1/ volume controlled
ventilation

Protocol: PEEP
(Ocm,5cmH,0) x FO,
(21%,100%)

GN separates
lung regions

FELv PEEP — ZEEP BP shows less
boundary artefacts

EELV O2 — air BP pushes boundary
effects to centre
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Fine Mesh: fwd_model

(with complete electrode model)

-10 ~ -10
Sguare mesh: rec_model

\
We reconstruct to square

pixels, not FEM elems
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X = ((JtzglJ + AQEgl)_lJtE?:l)y Tikhonov form
X (EmJt(szJt —+ )\2211)_1))/ Wiener filter form

Post scaling_ for  Quantity symbol
units & _spatlal Difference Measurements: y = v! —v?
uniformity Conductivity image: X

Image prior covariance: pI
Also test Measurement covariance: 3,
normalized Jacobian: J
difference hyperparameter: A



0

6 .0 0 | (
Spatial filter type prior Diagonal type prior
HEEEEN




[ &

0

6 ?

@

6 ?

20 —

apmfidiy
abew|

1.0

0.8

0.6

0.4

02

0.0



%0 0

6* 8 & (
6* 8 & & 0
(
3 (
3



&

From Soleimani et al (2006)
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On Oc O On

define R = R, + u*R,,. and rewrite (6) as (using W =1).
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— Arrows aren’t
accurate
(conformal
problem), but
artefacts are
reduced

Figure 2. Reconstructed images (256 element mesh) for phantom data with two non-
conductive objects: one on the positive z-axis, the other on the negative y-axis. Arrows
indicate each electrode’s movement, and are scaled by 10x. Left: Reconstructed image
with standard method using A = 1072 (AAM = 0.134). Right: Reconstructed image
including electrode movement using A = 1072 and p = 10 (AAM = 0.0273).



Algorithm Candidates
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Simulation Tests

]

Alg. Candidates

]

Calibrated Animal Tests

]

Alg. Cand
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Clinical Example Tests
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5.10

phantom

serial adapter EIT system

E 505 www
Hahn, Just, -
Dittmar, Hellige 1-2 23 45 56 67 7-8 8-9
2008 J | | J l
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Model

simulations &
Each Alg is a
different
‘ Alg #1 ‘ combination of
“Ingredients”

Algorithm
output:
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Electrical impedance tomography

Regions of interest 0.8

Acute lung injury Surfactant treatment
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Frerichs et
al (2003)
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