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○Research 

 

Reserach Subjects: 

① Research on Computer Simulations of EM Wave Propagation, Scattering, 

   and Shielding 

     Rapid popuralization of mobile communication equipments, such as 5G 

     cell-phones, tell us the beginning of Ubiquitous Era. However, there 

     is a suspicion that the EM environment becomes worse in various life 

     space, especially in hospitals. The objective of this research is to 

     make a guideline to introduce wireless communication systems in 

     hospitals with safety through computer simulations based on FDTD 

     method, such as 

     (1) Characteristic analysis of EM-shielding on metal or non-metal 

         periodic structures, 

     (2) Characteristic analysis of antennas used in RFID sensing systems. 



② Research on EM Wave Simulator 

     We can not catch electromagnetic waves by our eyes except visible 

     rays. It is very important for grasping the real meaning of 

     electromagnetic waves to visualize various phenomena such as EM 

     scattering by objects, waveguide propagation, and so on. In this 

     study, we are developing an EM wave simulator based on CIP (Constrained 

     Interpolation Profile) method, FDTD (Finite-Difference Time-Domain) 

     method, and Java programing. 

③ Research on Electromagnetic Inverse Scattering Problem 

     Estimation of positions, shapes, and medium constants of unknown 

     objects using EM wave scattering has become of great interest in 

     relation with practical applications such as geophysical sensing, 

     medical imaging, nondestructive testing, and so on. Because the 

     scattering characteristics are closely concerened with the frequency 

     of the incident wave, it seems that estimation methods using multiple- 

     frequency waves are effective to extract wide-range information of 

     the objects in comparison with methods using a monochromatic wave. 

     In this study, the development of high-speed and high-precise 

     estimation method is aimed through computer simulations considering 

     microwave CT (Computed Tomography). 
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