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Fig. 1. Example of target subdomain partition.
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Fig. 2. Bistatic RC'S of conducting sphere.
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Table 1. Comparison of computation time.
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Fig. 3. Computation time of current of conducting

sphere.
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Fig. 4. Bistatic RC'S of composite conductor target.
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Table 3. Comparison of computation time.
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Table 4. Comparison of computation time.
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Abstract

The method of moments is one of the most commonly used algorithms for analyzing the electromagnetic scattering
problems of conductor targets. However, it is difficult to solve the matrix equation when analyzing the electromagnetic
scattering problem of the electric large target. In recent years, the theory of the compressed sensing was introduced
into the method of moments to improve the computation efficiency. The random selected impedance matrix is used as a
measurement matrix, and the excitation voltage is used as a measurement value when using compressed sensing theory.
The recovery algorithm is used to solve the induced current of target. The method can avoid the inverse problem of
matrix equation and improve the computational efficiency of the method of moments, but it can be applied only to
2-dimensional or 2.5-dimensional target. The application of compressed sensing needs to know the sparse basis of the
current in advance, but the induced current of three-dimensional target which is expressed by an Rao-Wilton-Glisson
basis function is not sparse on the commonly used sparse basis, such as discrete cosine transform basis and discrete wavelet
basis. To solve this problem, a method of combining compressed sensing with characteristic basis functions is proposed to
analyze the electromagnetic scattering problem of three-dimensional conductor target in this paper. The characteristic
basis function method is an improved method of moments. The target is divided into several subdomains, the main
characteristic basis functions are comprised of current bases arising from the self-interactions within the subdomain, and
the secondary characteristic basis functions are obtained from the mutual coupling effects of the rest of the subdomains.
Then a reduction matrix is constructed to reduce the order of matrix equation, and the current can be expressed by the
characteristic basis function and its weighting coefficient. In the method presented in this paper, the weighting coefficient
is considered as a sparse vector to be solved when the characteristic basis function is used as sparse basis. The number
of weighting coefficients is less than the number of unknown ones, so it can be obtained from the compressed sensing
recovery algorithm. At the same time, the generalized orthogonal matching pursuit algorithm is used as the recovery
algorithm to speed up the recovery process. Finally, the proposed method is used to calculate the radar cross sections of
a PEC sphere, nine discrete PEC targets and a simple missile model. The numerical results validate the accuracy and

efficiency of the method.

Keywords: method of moments, characteristic basis function, compressed sensing
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