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Representing characteristic attributes of pore structures of digital rocks for classification
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ABSTRACT:  The availability of high-resolution 3D rock images, digital rocks, in ever increasing quantities, calls for robust classification of them with respect to the diverse characteristics of their pore structures. If stable classes could be identified, they would aid us to gain better understanding of the links between the pore structures and the fluid flow behaviors through them and to develop predictive models, with potential applications across many industries. Network-based characterization approach characterizes the pore space of a sample using the topological and geometrical attributes extracted from the pore space  in a form of represented by pore networks of inter-connected nodes and bonds, each of which is associated with a set of properties (e.g. size, volume, length etc). This approach is gaining considerable popularity as it gives detailed and explicit description of the pore space, and enables direct and efficient simulation of fluid flow. Because digital rocks are often obtained at different resolutions, one of the challenges to classification is how to standardize the attributes of digital rocks of variable resolutions so that the attributes can be compared meaningfully. To overcome this problem, we develop a method to decompose each attribute into dimensional and non-dimensional components on which digital rocks can be classified. We explore the nature of the non-dimensional components for a collection of binary digital rocks, and show they could be used to distinguish digital rocks.
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