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Reconstruction of Highly-Heterogeneous Porous
Media: Fractured Shale

In the 3D reconstruction of micro CT scan images of porous media for heterogeneous samples (with fractures),
the texture of the heterogeneous (fracture) space differs from that of the rock. In this type of problem, a new
method should be provided for reconstructing the porous media. Some shale rock samples exhibit fractures
of this type, and their reconstruction is considered here. In this research, two artificial intelligence algorithms
are employed to reconstruct the pore space of shale. The first algorithm is based on a generative method (a
type of generative adversarial neural network) to reconstruct the rock texture space. The second algorithm,
which utilizes the output of the first algorithm, attempts to reconstruct the fracture space using a geometry-
informed deep learning framework. The reconstruction results indicate a satisfactory level of quality in the
reconstruction process.
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