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Application of the Parallel Time Domain Adaptive Integral Method to
Transient Scattering from Electrically Large Objects

WANG Wenju, ZHOU Dong ming, LI Ying,HE Jiar-guo, LIU Pet guo
( College of Electronic Science and Engineering, National Univ. of Defense Technology, Changsha410073, China)

Abstract: The high computational complexity and large memory requirements will be encountered when the transient responses from
electrically large complex objects are considered using time domain integral equation (TDIE) numerical technique. Time domain adaptive
integral method (TDAIM) is employed for reducing the computational scale of TDIE. The parallel technology was researched and the
distributed electromagnetic computation based on . NEI' Remoting was implemented. Results show that the parallel scheme is effective for
mproving computational efficiency and solving the large scale electomagnetic problem.
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Fig.1 Target and the Caitesian grid Fig. 2 The basis functions and the expansion box
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Tab. 1 The used resources of ship model scattering calculation

(s)
20 592 180 4 20 106
20 592 180 8 11 574

(a) 12ns (b) 420ns

(c) 600ns (d) 720ns

Fig. 6 Ship surface current distribution

. NET Remoting s ) ,

Pisharody G, Weile D S. Robuts Solution of Time domain Integral Equations Using Loop-tree Decmposition and Bandlimited Extrapolation [ J].
IEEE Trans. Antemnas and Propagation, 2005, 53( 6) : 2089— 2098.
Wildman R A, Pisharody G, Weile DS, @ al. An Accurate Scheme for the Solution of the Time-danain Integral Equations of Electromagnetics
Using Higher Order V ector Bases and Bandlimited Extrapolation[ J]. IEEE Trans. Antennas and Propagation, 2004, 52(11) :2973— 2983.
Yilmaz A E, Jin J M, Michielssen E. Time Domain Adaptive Integral Method for Surface Integral Equations|J]. IEEE Trans. Antennas and
Propagation, 2004,52( 10) : 2089— 2098.
Yilmaz A E, WeleDS, Jin]J M, et al. A Hierarchical FFT Algorihm for the Fast Analysis of Transient Electromagnetic Scattering Phenomena[ J] .
IEEE Trans. Antemnas Propagat., 2002,50(7): 971- 982.

[J]. ,2006(6): 43— 46.
Bleszynski E, Bleszynski M, Jaroszewicz T. AIM: Adaptive Integral Method for Solving Large scale Flectromagnetic Scattering and Radiation
Problems[ J]. Radio Science, 1996,31(5): 1225- 1251.
Barnaby T. . NET [M]. : , 2004.
MacDonald M. .NET [M]. : , 2005.



