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Problems to deal with in FDTD computation of the complex 3D models

for transient electromagnetic field
YAN Shu; FU Qiao, WANG Gang, ZENG Xuezhi
( College of Computer Science and Communication Engineering > Jiangsu University» Zhenjiang 212013, China)

Abstract :In order to realize time domain difference method (FDT'D) modeling in slowly varying transient electromagnetic fields,we
introduce the virtual displacement current that lets FDTD iteration carried out with time step-For the quite simple model » propaga~
tion of the field in time domain needs time,which can be used to transform exciting source into the initial conditions- However,The
previous method is no longer suitable for calculating the complex 3D model and the source and the boundary condition should be
reconsidered - The exciting source can be injected practically due to its “slope form”-The subsurface boundary condition is deter-
mined by behavior that electromagnetic waves attenuated in the earth. and the modified perfect match layer is for air boundary - The
analysis show that the alternating direction implicit FDTD is a viable approach to time stability problem brought by uniform grids in
the air and the earth-
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Fractal characteristic of time series of nature fied
YAN Jia-bin"?, LIU Gui-zhong'

(1. School of Electronic and Information Engineering, Xi'an Jiaotong University Xi'an 710049, China ;
2. School of Info— Physics and Geomatics Engineering, Central South University , Changsha 410083, China)
Abstract The fractal theory provides an important method in study of irregular objects of self— similarity and self— affinity. The
fractal dimension is a quantitative parameter that describes the fractal objects and indicates the complicity and essential characteris-
tics of the system. In this paper the phase space of the time series of nature field is reconstructed by the theory of phase space re-
constructing and G— P algorithm, the results show that the phase space of nature filed has the chaotic atiractor, although the na-
ture field is similarity with random nature signal, it has intinsic certainty random sgnal and is likely to chaotic. The results of field

data analysis indicate that the correlative dimension of time series of nature field is related to earth medium characteristics intently

and qualitative reflect the characteristics of the distiibution of electricity and constuction of medium.

Key words: nature field; fractal; chaotic attractor; correlative dimension
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