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! Phantom

2 Magnetic resonance imaging

3 Electrical impedance tomography
4 Magnetic induction tomography

3 Electrical capacitance tomography
¢ Sensing or drive strategy
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921



> Sl pudiga a0 SIS frad A S
(§ ) ol S8 9 allwsis g
Vo al Sailka |

N (VF e phoma g SS) )

g s I A e S \F-.- )9:\_).@‘.:; Yf-v# M_'::_*/.;g/l!

ol 0 09 0 [l (S 03Il § B335 Ao g0 oy BT H i i couodd 4 .(Th D) 29 0 2l B 1010 e
T Cawd b JRwo Sl B A1 Egammo 10 (S 5T Sl B Boe b (& 5T gl

ST (S5 gl 50 By Luwiliy SBMWS1 25,8 9 Ob > 395 F o9 (Y SS

2 (26l 09 (O AN Ol guas gl Sl § g Siluib Bad (O I pilgel (ST g0gd 5O
4 B9 20 45 g gual (65w il Ao g ol Ao Lol BT Cwiy (65 50 S fwily frwgi tamo wlade 57 3
18] Cal (1) dlaly Bollan Sl Hgulgs ddlno
V.(6.V0)=0 (1)
il 00l Ol (V) dly 50 S3 0 Ll ph &5
o9
T—=] Cuio Obyr Gladg 5l 5
a9 .
o= =] (ool sdg pl 5 (Y)
05,=0  3ypee bl sl
RN (26l 0 Ol SR T (AT fuiliy D
Solus du a5 3590 &dailo (Jol Al 4o 30 .09 0 OOl weKRo § pailiann Jor I Ao (! fo (Sl 9
o 10 7 (Sl il polno S 6Ly 1S b FEM 31 ool b § g o0 el Lot (SBOWI
» 2blsy NOSER Yé}bﬁ&m ST 9 4Bl daung (W — ¥ o 3951 3 ookl b waskze o> 58 9 Ogb 0

! Finite element method

2 Style regularization
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Abstract

Electrical impedance tomography (EIT) is a non-invasive image reconstruction technique that
measures the properties of multiphase fluids such as particle distribution, mass and volume
concentration by injecting an electric current into a set of electrodes and reading the difference in
electrical potentials from the electrodes. The strategy of current injection and signal measurement
from the electrodes has an important role in the image reconstruction quality and measurement
accuracy.l n large phantom 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 particle
distribution and concentration of solid-liquid fluid in relatively large phantoms. The sensors of this
instrument consist of 16 circular electrodes that are embedded around the vertical cylindrical
container. The liquid phase was water with known conductivity and the solid phase was the bottle in
different sizes and in three different situations the performance of the system was evaluated. The
results showed that the innovative strategy has the ability to recognize and differentiate the target in
different dimensions and different positions. The two-parameter signal rate to noise and boundary
potential changes were calculated and the results showed that the sensitivity to the sides and near the
electrodes was higher than the sensitivity to the middle. Size error parameter decreases in the target
of medium and large size, in positions close to the electrodes. In the three sizes of the target, the
ringing has no negative effect on the reconstructed image quality.

Key words: Sensing strategy, Imaging, Electrical impedance tomography, Particle distribution,
Concentration
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