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Abstract  
In computational electromagnetics, volume integral equations (VIEs) are indispensable for solving inhomogeneous or 

anisotropic electromagnetic (EM) problems by integral equation approach. The solution of VIEs strongly relies on the 

appropriate discretization of volume integral domains, and tetrahedral discretization is usually preferred for arbitrarily-

shaped geometries. Unlike discretizing a surface domain, the discretization of a volume domain could be very difficult in 

practice and special commercial software is needed in general even for a simple and regular geometry. To reduce the cost 

of descretizing volume domains, especially remove the constraint of mesh conformity required by the traditional method 

of moments (MoM), we propose a novel meshless method for solving the VIEs recently. The method is based on the 

transformation of volume integrals into boundary or surface integrals through the Green–Gauss theorem when integral 

kernels are regularized by excluding a small cylinder or cube enclosing an observation node. The original integral 

domain represented by the object is also expanded to a cylindrical or cubic domain circumscribing the object to facilitate 

the evaluation of boundary integrals. The singular integrals over the small cylinder are specially handled with singularity 

subtraction techniques. Several numerical examples for solving inhomogeneous and anisotropic EM problems are 

presented to illustrate the method and good results can be observed. 
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