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Development of Emulation Software for Underground 3D Geophysical
Metal Targets
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Abstract Based on the underground EM wave method, the electromagnetic scattering emulation software for 3D metal target in a lossy
medium is developed with the methodology of modularization and the paradigm of object—oriented design. Firstly, the numerical method of
the simulation software is as follows. (1) Hallen integral equation is solved to analyze the antenna’s currents; (2) based on the Electric
Field Integral Equation (EFIE), the surface currents of the metal target is calculated, to obtain the scattering field and the total field. The
basic structure and functions of the software are as follows. It is composed of control module, project management module, input module,
analysis and calculation modules. The specific design and implementation of the software are described in this paper by modules. The new
algorithm is verified by a simulating instance. It is shown that the emulation results agree well with the experiment results, which indicates
the reliability and the validity of the software. The software can be used for analysis of scattering characteristics of underground targets
and the different objects detection in geophysical exploration in the deep underground medium.
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Fig. 1 Basic model
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Fig. 2 Symmetry dipole antenna
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Fig. 4 Basic interface
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