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In order to estimate the geological structure in the front region of tunnel face, a numerical

method is developed within the framework of three-dimensional resistivity tomography.

For this purpose, an estimation method is constructed based on the gradient method.

The objective function is derived from the posterior probability of unknown conductivity,

by virtue of the Bayes’ theorem. To save the computation time spent for the design

sensitivity analysis, the adjoint equation is introduced. The hyper parameters given

by the variance of noise and the inverse matrix of covariance are optimized using the

average likelihood. Through numerical examples, performance of the proposed method

is validated. In particular, the relationship between the accuracy of estimation and the

arrangement of source point and observation points is discussed.
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Fig.1 Outline of 3-D resistivity tomography

tunnel face
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Fig.2 Numerical model of present problem
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