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3D Numerical Simulation of ATEM Based on Conformal Mesh Technique
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Abstract: Conform mesh technique is usually adopted to eliminate the step approximation error caused by the
traditional Finite Difference Time Domain (FDTD) method. In this paper,the conformal mesh technique was intro—
duced into the derivation of passive Maxwell’s equations. To update the electric field iterative equation of the tradi—
tional Finite Difference Time Domain method,a linear weighted average method was used to obtain the equivalent
conductivity of the edge electric field. Using the projection theory, the position coordinates of the conformal mesh were
calculated , and then the conformal parameters of the target body were obtained. The electromagnetic responses of this
method are consistent with that of the finite element method. Compared with the step approximation method ,the con—
formal mesh technique shows a higher computational accuracy when calculating a three—dimensional anomaly with a

curved surface. The more the electric field is required to be processed conformally, the more obvious the effect of the
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conformal mesh technique is,the accuracy is also improved greatly as a result. This method sets the fundamental to

calculate complex underground anomalies of airborne electromagnetic.

Key words: airborne electromagnetic surveys;conformal mesh technique;three —dimensional curved anomaly

surface ; Finite Difference Time Domain(FDTD ) method; linear weighted average
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Fig.1 Spherical two—dimensional section step approximation
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Fig.2 Schematic diagram of airborne transient

electromagnetic working principle
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Fig.4 Equivalent of conductivity in a conformal grid
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Fig.5 Schematic diagram of spherical conformal mesh parameters
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Fig.8 Calculation results of the triangular prism model
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