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Fig.1 The domain decomposition schematic for
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Fig. 2 The far-fields pattern of radome-enclosed

difference aperture distribution antenna in

H-plane
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Fig. 3 The far-fields pattern of radome-enclosed sum

aperture distribution antenna in H-plane
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Tab. 1~ The time-consuming comparison between
serial and parallel algorithms for difference
aperture distribution antenna

WA AL TSR/ s A 2y E] LA/

PWS-SI 1 2019 0

PPWS-SI 2 1017 49. 6

PPWS-SI 3 685 66.0

PPWS-SI 4 519 74.3
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Tab.2 The time-consuming comparison between
serial and parallel algorithms for sum

aperture distribution antenna
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PWS-SI 1 1013 0
PPWS-SI 2 510 49.7
PPWS-SI 3 342 66. 2
PPWS-SI 4 259 74.4
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Abstract: Aiming at the problem that the calculation efficiency of the plane wave spectrum-surface
integration (PWS-SI) method severely relies on the antenna aperture, a pre-strategy for spectrum
integration is introduced. It selects the spectrum integral-interpolation points to set up the database of
the PWS density function for antenna aperture distribution. The strategy avoids mass repeat
calculation and simplifies quadruple integral to double integral during the PWS theory antenna
near-fields calculation. Then, based on the calculation process of antenna-radome far-fields calculation
adopting the PWS-SI method, a parallel PWS-SI (PPWS-SI) algorithm based on decomposed
equivalent source region is presented. An algorithm program, which is developed and tested in the
message passing interface (MPI) environment on cluster system, is used to compute the

antenna-radome system far-fields patterns. Its exactitude and higher efficiency are proved.

Key words: plane wave spectrum-surface integration (PWS-SI) method; radome; cluster system;

MPI; parallel strategy



