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An Algorithm for Three-dimensional Geological Surface

Extrapolation Based on Poisson Reconstruction
ZHANG Kejun ZHAO Long LUO Yongliang
( China Railway Eryuan Engineering Group Co. , Ltd. , Chengdu 610031, China)

Abstract; The generation of three-dimensional geological surfaces is crucial for geological modeling and typically
requires data from drilling, geophysical exploration, and surveys, which inevitably consumes substantial manpower and
resources. This paper proposed a three-dimensional geological surface generation algorithm based on structural attitude
extrapolation, capable of accurately generating three-dimensional geological surfaces even in the absence of drilling and
geophysical data. The algorithm first utilized geological attitudes to estimate the general trend of the geological model,
generating a large number of point clouds and their normal vectors. Then, it employed the Poisson reconstruction method
for global reconstruction of the point clouds, producing continuous three-dimensional geological surfaces. Compared with
traditional interpolation methods, Poisson reconstruction better handles irregular and sparse data distributions, thus
enhancing the accuracy of the model. Study results demonstrate that the algorithm has high applicability under complex
geological conditions and can effectively support applications in railway route selection, geological exploration, and
resource evaluation.
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