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Abstract

3D geological visualization serves as a core technical support for resource exploration, planning and
design, and safety monitoring in mining areas. However, traditional visualization solutions are often
constrained by issues such as plugin dependencies, poor cross-platform compatibility, and inadequate
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interactive experiences. To address the requirements for the efficient display and interaction of
geological models in mining areas, this paper proposes a 3D geological visualization scheme based
on the Three.js engine. Firstly, stratigraphic profile lines of the mining area are extracted using Au-
toCAD to obtain key geometric information such as stratigraphic interfaces and lithological bounda-
ries. Subsequently, the profile line data is imported into GoCAD software to construct a 3D geological
model comprising multiple stratigraphic layers, ore bodies, and geological structures. Finally, through
model format adaptation and loading via the Three.js engine, plugin-free Web-based visualization
and interactive browsing of the 3D geological model are realized. Experimental results demonstrate
that this scheme fully leverages the technical advantages of Three.js, including its plugin-free nature,
cross-platform compatibility, and hardware acceleration. The visualized model exhibits high geomet-
ric precision and realistic texture effects, supporting smooth interactive operations such as rotation,
zooming, panning, and stratigraphic information querying. This provides a convenient and efficient
technical means for the sharing and analysis of geological information in mining areas and holds signif-
icant engineering application value.
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Figure 1. Geological model of the mining area
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Figure 2. Visualization rendering
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