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Abstract .

The full waveform inversion (FWI) of the ground penetrating radar ( GPR) can accurately depict the un-

derground dielectric constant model and has been widely studied. However, due to the influence of initial model and inver-

sion algorithm, the result of full waveform inversion is easy to fall into local optimal solution, and it is difficult to accurately

reflect the real underground situation. A full waveform inversion method based on overall coding genetic algorithm (OCGA )

is proposed to solve the problem of tunnel lining cavity disease inversion. In this method, the coding strategy is improved

based on the genetic algorithm to encode the overall characteristics of individuals. Experimental results show that the overall

coding strategy can make the result closer to the real solution for the preset circular void (or rebar) physical model. The al-

gorithm can greatly improve the convergence of results to the local optimal solutions without relying on the initial model, and

further quantify the location and size of the inversion results.
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