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Abstract: Digital core technology can be used to construct high—precision porous media models for reservoir characterization under complex
geological conditions, providing a digital carrier for multi-scale seepage simulation. Currently, it is widely used in fields such as petroleum
engineering, rock mechanics, and rock physics. By drawing on existing research, digital rock core construction methods are divided into
physical modeling methods, numerical modeling methods and hybrid methods. Among them, physical modeling methods mainly rely on
imaging techniques such as CT scanning or focused ion beam (FIB-SEM) to directly reconstruct three—dimensional structures; Numerical
modeling methods are based on different algorithms to generate equivalent models, which can break through the limitations of imaging
resolution and sample size. Based on the modeling characteristics of each numerical method, they are further divided into four categories:
global optimization algorithms, sampling information statistical algorithms, spatial statistical information algorithms, deep learning algorithms
and diagenetic process simulation algorithms; The hybrid method combines the advantages of physical experiments and numerical
simulations, breaking through the limitations of a single method through multi-source data fusion and algorithm coupling. Furthermore, this
work elaborates in detail on the construction principles, research status, and development directions of various modeling methods. It
summarizes the characteristics of each method and proposes corresponding solutions to address their limitations. In practical applications, it
is essential to select an appropriate modeling method based on the reservoir type, target scale, and research focus to construct a porous

medium model that aligns with the reservoir’s characteristics. With the advancement of computer technology, digital rock modeling methods
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will trend toward multi—source data fusion, multi-scale model construction, and multi-level mechanistic representation.

Keywords: digital core; petrophysics; modeling methods; research progress; development trends
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Fig.2  Diagram of LSCM working principle
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