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Analysis of radiation behavior of wire antennas mounted on
complex platforms by hybrid PO-MoM method in conjunction
with near-field preconditioning technique

Niu Zhenyi Wang Wenbo  Xu Jinping

State Key Laboratory of Millimeter Waves Southeast University Nanjing 210096 China

Abstract By combining the near-field preconditioning technique with hybrid physical optics-method
of moments PO-MoM  a novel technique is proposed for analyzing the radiation problems of wire
antennas mounted on complex platforms with electrically large size. Based on the physical meaning
of the elements in the coefficient matrix deduced from PO-MoM and neglecting the effect of PO-re-
gion a sparse approximate matrix of the coefficient matrix is constructed. Then a preconditioner
with a decomposed matrix form is built easily by LDU lower-diagonal-upper decomposition and a
simplified blocked Gauss elimination algorithm. The preconditioner is applied to preconditioned gen-
eralized minimal residual GMRES method to iteratively solve the system of linear equations. The
efficiency and exactness of the proposed technique is validated by analyzing a radiation problem of
wire antennas mounted on a complex metal platform. Furthermore the radiation patterns in far field
of an ultra-shortwave antenna mounted on a ship model with the comparative size as real ones are
calculated. Numerical results show that the technique is suitable for the fast and efficient analysis of
radiation behavior of wire antennas mounted on the real mobile platforms of ships planes etc.
Key words preconditioning physical optics-method of moments PO-MoM  complex platform
wire antenna generalized minimal residual GMRES
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