(YY=0 (0) 1F) 5l ) 05los DY 035 (o o prioammig (cwikigen
https://dx.doi.org/10.22059/ijbse.2022.332263.665445 (g oI <)

w (S

Evaluation of Electrical Impedance Tomography System in an Innovative Sensing Strategy
for Two-phase Solid-liquid Fluid Monitoring

Nazilla Tarabi', Hossein Mousazadeh' ", Ali Jafari!, Jalil Taghizadeh-Tameh
1. Department of Agricultural Machinery Engineering, Faculty of Agricultural
Engineering and Technology, College of Agriculture and Natural Resources, University
of Tehran, Karaj, Iran
(Received: Oct. 15,2021- Revised: Feb. 16, 2022- Accepted: March. 7, 2022)

Electrical impedance tomography with single ended sensing pattern

Phantom Tomogram of single ended pattern

Size of object Small

Simulation
data

EC meter

16-electrode Image reconstruction
sensor unit algorithm .

1600
* 1400
Current =7

1200

1000

injection
4 - -

--->

Voltage
signal
measured

Boundary potentials (mV)

[ 20 a0 60 80 100

* Measurement set

Results ‘

Data acqulsmon system

Abstract: Electrical impedance tomography (EIT) is a non-invasive imaging technique that measures properties of
multiphase fluids such as particles distribution and volume concentration by injecting a current into a set of electrodes
and reading voltages from the electrodes. A strategy of injection and signal measurement has an important role in the
image reconstruction quality and measurement accuracy. In large phantoms with high-conductivity, conventional
strategies such as adjacent are not able to measure the signal with suitable quality. Therefore, the purpose of this study is
to construct and evaluate the EIT system under an innovative strategy for online determination of particles distribution
and concentration of solid-liquid fluid in large phantoms. The sensors of this instrument consist of 16 circular electrodes.
The liquid phase was water with known conductivity and solid phase was the bottle in different sizes and in three different
situations. The results showed that the innovative strategy has the ability to recognize and differentiate the target in
different dimensions and different positions. The signal-to-noise rate was 1.05 dB and the dynamic range of boundary
potentials was 1600 mV. The sensitivity to the sides and near the electrodes was more than the sensitivity to the middle.
In positions close to the electrodes, size error decreases in medium and large target. In the three sizes of the target, ringing
has no negative effect on the reconstructed image quality. Therefore, it can be concluded that the innovative strategy has
a desirable performance for determining the distribution of materials in the large phantom.
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Figure 1- The EIT system parts and the platform that the sensors were installed on.
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current is injected through the electrodes 1-2, and the voltages are measured by other electrodes.
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Figure 4- The boundary potential differences in the adjacent-single ended pattern.
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Table 1- Changes in the boundary potential (mV) for the different sizes of the object at three different

positions.
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Table 2- Data for the quality parameters of the image to evaluate

the single ended pattern for the different sizes of the object at
three different positions.
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