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Abstract In this paper, GPU-based FDTD algorithm is applied to study the electromagnetic(EM)
scattering from two-dimensional (2-D) target floating on one-dimensional (1-D) rough sea surface with
Pierson-Moskowitz(PM) spectrum. The FDTD lattices are truncated by uniaxial perfectly matched layer
(UPML), and the finite-difference equations are employed in the whole computation domain for the paral-
lelization convenient to carry out. Also, the parallelism design is limited to the iteration of the near field

that is extremely time consuming. To improve the performance, asynchronous transfers is implemented

R B 2015-01-05

RBTA: ERALFFAEES61225002); MER¥E L 5MERTFRENAGEHEMSHEESZRERS
% B (20132081015)

BAA: BHHEM E-mail: cgjia@stu. xidian. edu. cn

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

%14

RAEMNF . AFFDIDF R EEBRE LFZFAREAS LKA THER 117

to mask the memory transfers time and the shared memory is used to achieve high memory bandwidth. U-

sing compute unified device architecture (CUDA) technology, significant speedup ratios are achieved,

which demonstrates the efficiency of GPU accelerated the FDTD method. The validation of our method is

verified by comparing the numerical results with these obtained by sequential FDTD executing on CPU as

well as method of moments (MOM) , which shows favorable agreements, Furthermore, our parallel imple-

mentation is employed to study the influences of the incident angle, the wind speed, the depth of the target

on the EM scattering from the target and a sea surface composite model.
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