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Motivation 
1. To simulate the scattering properties of metal–dielectric 
objects, the surface–volume–surface electric field integral 
equation (SVS-EFIE) has been proposed in previous works. 

2. SVS-EFIE can lead to complex equations, laborious 
implementation, and unacceptable computational complexity 
in the method of moments (MoM). 

3. A more general formulation of SVS-EFIE is required. 

4. The addition theorem and iterative method can help 
improve the efficiency. 
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Main idea 
1. A general matrix equation (GME) is presented to solve the 
SVS-EFIE using MoM for composite metal–dielectric 
composite objects consisting of any number of sub-regions. 

2. Two acceleration policies are proposed to solve GME 
based on the coupling degree, which can be set adaptively to 
balance the accuracy and efficiency. 

Front In
form

 Technol E
lectro

n Eng



Method 

The GME for arbitrary metal–dielectric composite objects 
can be written as 
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Method 

For the strong coupling case, the addition theorem is 
adopted to accelerate matrix-vector-multiplication (MVM). 

. 
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Method 
For the weak coupling case, the iterative method and 
adaptive cross are adopted. 
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Conclusions 
1. The GME is first presented to analyze arbitrary metal–
dielectric composite objects based on SVS-EFIE. 

2. Two policies are proposed and can be selected 
adaptively based on the coupling degree concerning the 
spacing between different sub-regions. 

3. Numerical results demonstrate that the proposed method 
requires only 11.6% memory and 11.8% CPU time on 
average compared to the previous direct solution. Front In
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