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Simulation research on magneto-acoustic tomography with current injection

WANG Shi-gang’, YOU Min-juan’, CHANG Liang®>, WANG Yu-jing?, LI Qi
1. College of Radiology, Taishan Medical University, Tai'an 271016, China; 2. Shandong Medicine Technician College, Taian 271000,
China

Abstract: Objective Magneto-acoustic tomography with current injection (MAT-CI) is a new electrical characteristic imaging
method of biological tissue, with the advantages of high spatial resolution and good contrast. The principle of MAT-CI is
studied to provide a theoretical reference for designing the imaging system experimental platform and imaging the conductivity
of real biological tissues. Methods Combined with the coupling theory of electric, magnetic and ultrasonic fields, the
conductivity phantom model was established and the electromagnetic field was analyzed by using the finite element analysis
software COMSOL Multiphysics to obtain the current density distribution of the conductivity phantom. The acoustic source of
the phantom model was reconstructed based on the distributions of ultrasonic field which were obtained by using Matlab.
Results The electromagnetic field analysis results showed the conductivity distribution accurately reflected the structure of the
phantom model, and that the current field was an irrotational field. The reconstructed image of acoustic source accurately
reflected the conductivity distribution of the phantom model, and the image was highly consistent with the topographic shape
and size of the phantom model. Conclusion MAT-CI provides a new method to reconstruct the conductivity distribution of
biological tissue, laying the foundation for the further study on the theory and experiment of MAT.
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Fig.1 Principle of magneto—acoustic tomography with
current injection

Note: B: Magnetic flux density; i: Electric current
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Fig.2 Conductivity phantom model
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Fig.5 Reconstructed acoustic source image
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Fig.6 System of magneto—acoustic tomography with current injection
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