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Finite element numerical simulation for GPR based on
UPML boundary condition
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Abstract: To decrease the influence of truncation boundaries on the GPR numerical simulation precision availably and
improve the precision of complex GPR geo-electric model numerical simulation, the FEM, combined with the UPML
boundary condition that is good for absorbing broadband, was used to simulate the propagation of GPR wave in complex
GPR geo-electric model. Firstly, starting from wave equation satisfying the GPR, Galerkin method was employed to
deduce the two-dimension GPR FEM equation; then, based on the two frequency-domain curl equations which
conformed in the UPML field, the GPR time-domain FEM wave equation and its solution were deduced by Fourier
transform in details, and then the corresponding GPR simulation algorithm was set up. Finally, the program that was
compiled by above algorithms was used to forward model the two complex GPR geo-electric models, and two profile
maps of the forward models were obtained. The simulated results demonstrate that UPML boundary condition can fully
absorb the super-strong reflection wave on the truncation boundaries, and greatly weaken the strong reflection of
truncating boundaries. FEM can simulate complex GPR geo-electric model high accurately. Using the FEM algorithm
based on UPML boundary condition can simulate the complex GPR geo-electric models quickly and efficiently.
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