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Question?

How do regional changes in lung resistivity appear 

in images using a model for the forward data?
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Model Used
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Segmentation

Using Abode Illustrator

Muscle: 400 cm
Fat: 2000 cm

Aorta: 150 cm Rib: 2000 cm

ECG gated MRI image
Each 50 ms during cardiac cycle

5 mm slices

43 layers

Electrode
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Low or high resolution 

meshing?

216 000 elements

10 x 3.7 x 4.2  mm

Low resolution

Current Density

3.8 million elements

5 x 1.5 x 1.5  mm

High resolution

Current Density
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A Friendly GUI for Model Creation 

and Analysis

MIND EIT Forward Solver (MEFS) is a MATLAB 

based graphic user interface software package 

that provides a forward solution for the Sheffield 

electrode arrangement



MIND EIT Forward Solver (MEFS)
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Choose a model
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Modified Lung Regions

Modified two posterior lung 

regions

Level 10

Level 16

Level 27

Level 33
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Modify Tissue 

Resistivity?



16 Electrodes at Mid-Thorax

I V

Current Excitation Voltage Pickup

The model was solved 16 times for each unique current excitation



MIND EIT Forward Solver (MEFS)
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RUN



Analysis Screen
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80% 40%



Example with each lung area changed to 1000 ohm-cm

Sheffield GREIT



Results from Changing Lung Resistivity from 600 to 2200 ohm-cm 

using Sheffield Algorithm 

40% Threshold
Solid line

80% Threshold
Dashed line
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Area change using the Sheffield Algorithm as a % of Max for Condition
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Results from Changing Resistivity from 600 to 2200 

ohm-cm using GREIT Algorithm 
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Area change using the GREIT Algorithm as a % of Max for Condition
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Conclusion

MEFS offers a software package that is easily 

to used, which can quantitatively evaluate 

various EIT reconstruction algorithms 
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Thanks for Listening

The Oshkosh WI, Airport from the International Space Station



Bakken Medical Instrumentation and Device (MIND) Laboratory, University of Minnesota 20
RA LVCV

RV coilRV

localizer

Comparison of electrode locations: sensitivity
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Lead Field Theory

1
 a

m
p

JLE

V

JI

JI: lead field of injected current

JLE:  lead field of pickup electrodes

JLE may be obtained by reciprocity 

in a computer model.

Z = ∫ JLE • JI dvOtto Schmitt first to propose:

Sensitivity distribution

Then mathematically proven by 

Geselowitz in 1971.

I

Zt =
V

I

JI may be obtained in a computer model
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Sensitivity Analysis

Matlab

Z = ∫ JLE • JI dv


