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Fast Calculation of Wide-angel RCS of Objects Using Improved
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Abstract: Characteristic basis function method is one of the effective methods to analyze wide-angle
electromagnetic scattering characteristics of objects. However, the incident wave excitations used to construct the
Characteristic Basis Functions (CBFs) contain large amount of redundant information, which greatly reduces the
construction efficiency of the CBFs. Moreover, when the complex target is analyzed, the calculation accuracy can
not be significantly improved only using the Primary CBFs (PCBFs) when the number of excitations is increased.
To solve these problems, an improved CBFs construction method is presented in this paper. Firstly, the Singular
Value Decomposition (SVD) technique is used to effectively compress the excitation matrix to remove the
redundant information, which in turn reduces the number of solving the matrix equation. Then, the mutual
interaction among subdomains is fully considered, the Improved PCBFs (IPCBFs) are obtained by merging the
PCBFs and the Secondary CBFs (SCBFs). The numerical results show that the proposed method has higher
computational efficiency and computational accuracy than the traditional method.
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