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Numerical Studies on 2D Magnetic Particles Imaging
Based on Optimized System Matrix
Gao Ya,Guo Gepu,Ma Qingyu

(School of Physics and Technology ,Nanjing Normal University, Nanjing 210023, China)

Abstract : Magnetic particle imaging( MPI)is a new medical imaging technology ,which uses the nonlinear re-magnetization
behavior of superparamagnetic nanoparticles to change magnetic field to determine their distribution. The key issues of the
real-time PMI include the improvement of reconstruction speed and the reduction of storage requirement and computation
complexity. By combining the nonlinear magnetization response characteristics of magnetic particles with the law of electro-
magnetic induction,the voltage signal was obtained. Furthermore, by considering the sensitivity of the receiving coil, the
voltage signal shows a linear relationship with the concentration of magnetic particles. The fast Fourier transform is used to
analyze the influence of the spectrum characteristics and the frequency resolution on the system matrix. Moreover, the
influence of coding number, frequency component selection of the system function and the receiving direction on image
reconstruction is studied systematically. It is proved that,the spatial structure of the system function can be optimized by
selecting high frequency signals. The imaging accuracy and quality are improved by increasing the number of the frequency
component and reconstructing the matrix using signals in different directions. More frequency components can be used to
construct linearly independent equations to obtain a unique solution, and the system matrix reorganized by signals with
different receiving directions has a richer spatial structure,which plays an important guiding role in MPI technology and
exhibits promising prospect in new biomedical imaging.

Key words : magnetic particle imaging( MPI) ,superparamagnetism, fast Fourier transform,system matrix,spatial encoding
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