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1 Electrical impedance tomography
2 Electrical capacitance tomography
3 Magnetic induction tomography 
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1 In phase and quadrate demodulator
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1 Fredholm integral 
2 Ill-posed
3 Iterative solution method
4 Tikhonov regularization
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1 Size error
2 Root Mean Square Error (RMSE)
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1 Iteration 
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Abstract 

Multiphase flow systems are an important part of industrial processes, including the food, 
pharmaceutical, oil and petrochemical industries and agriculture. In order to monitor and control these 
systems, it is necessary to determine its characteristics such as mass flow of materials, mass 
concentration, volumetric concentration, density, velocity and homogeneity distribution of the fluid. 
Magnetic induction tomography is one of the new methods of monitoring fluid in the pipelines, which 
has a special place due to the lack of contact of the sensors with the fluid. In this research, design and 
performance simulation of applied current magnetic induction tomography (AC-MIT) system was 
studied. The system included two annular electrodes as a transmitter sensor and 196 coils as a receiver 
sensor. In order to performance simulation of system, three locations (0R, 0.35R, 0.65R) were 
considered for the target object and the image reconstructed using iterative solution algorithm and 
Tikhonov regularization method. To evaluation of the quality of the reconstructed image, Size Error 
(SE) and Root Mean Square Error (RMSE) were calculated in different regularization coefficients. 
The results showed that the RMSE increases with increasing regularization coefficient and decreases 
when the target object approaches the cross-sectional wall. The size error parameter decreases as the 
target object approaches the cross-sectional wall. The minimum and maximum values of the 
calculated size error were related to 0.65 R and middle location, which were equal to 0.13 % and 
5.72%, respectively. 

 
Key words: Magnetic induction tomography, Annular electrodes, Coil, Iterative solution method, 
Electrical conductivity 
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