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Element free method forward modeling of GPR based on
random medium model

DAI Qian-wei, WANG Hong-hua
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Abstract: In order to better simulate the propagation characteristics of ground penetrating radar (GPR) waves in the real
underground medium, the random media models were constructed according to the theory of spectral factorization in
stochastic processes and mixed autocorrelation function. Application of element free method in GPR forward modeling
was introduced in detail. On this basis, forward modeling was carried out on two typical random media models by the
element free method and the propagation characteristics of GPR wave in random media models were analyzed, and
compared with those in homogeneous media models. The modeling results show that the theory of model in random
media can flexibly and effectively describe the actual underground medium, with the advantage of strong adaptability,
easiness and flexibility. Compared with the GPR wave propagation in homogeneous medium, GPR wave propagation in
random medium has strong scattering phenomenon and the waveform is distorted due to the impact of small-scale
anomalies; the reflection waveform generated by anomaly in random medium is very rough and has phase axis
discontinuous phenomenon and the wave energy is weak. Forward section of random medium models is more consistent
with the measured profiles and is more conducive to the interpretation of the radar profile data.
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Fig. 1 Random medium models of relative dielectric permittivity in different auto correlation length media produced with

intermixed ellipsoidal autocorrelation function: (a) a=1, b=1; (b) a=1, b=5; (c) a=5, b=5; (d) a=1, b=20
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