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Simplified Conductivity Reconstruction Algorithm Based on Hilbert

Transform of Magnetic Induced Boundary Vibration

Tao Jin,Guo Gepu
(School of Physics and Technology, Nanjing Normal University , Nanjing 210023, China)

Abstract ; As a new multi-physics imaging method possessing the advantages of electrical impedance tomography and sonog-
raphy ,magnetic induced acoustic imaging is demonstrated to have the capability of electrical impedance contrast imaging for
tissues. In this study,the normal pressure of magnetic induced boundary vibration is retrieved by the derivative calculation
from the detected acoustic pressure with a strong directional transducer to enhance the detection accuracy of acoustic trans-
mission.Then, by decomposing Green function in three-dimensional free space, an electrical conductivity reconstruction
algorithm based on Hilbert transform of the acoustic pressure of magnetic induced boundary vibration is derived with clear
physical meanings of acoustic pressures and the corresponding derivatives. Lastly, a cylindrical scanning system is
established to perform numerical simulations for magnetic induced vibration and the acoustic waveforms collected by an
experimental transducer for a 2-layer eccentric cylindrical tissue model. By applying Hilbert transform to the collected
waveforms for cluster envelope localization and vibration polarity identification , the time dependent pressure distributions of
magnetic induced boundary vibrations are restored for further image reconstruction. The reconstructed image of the scanned
layer shows good agreement with the cross-sectional conductivity distribution of the model.Not only the boundaries of the
model in terms of shape and size,but also precise conductivity distributions inside the conductive media are reconstructed.
Therefore , the proposed simplified conductivity reconstruction algorithm,based on Hilbert transform of the normal pressure
of magnetic induced boundary vibration,provides a new method for the practical application of magnetic induced acoustic
imaging in diagnostic analysis for biological tissues.

Key words : magnetic induced boundary vibration, Hilbert transform, transducer directivity , conductivity reconstruction
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