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Refined and Efficient Modeling Technology and Application for Complex Ore
Body

GAO Yufei', YANG Xinfeng’, ZHENG Bin', QIAN Zhaomin', WANG Zhuo’, CHEN Xiaokang

(1. Kambove Mining SAS Co., Ltd., Likasi 1004131, Congo; 2. Changsha Dimine Technology Co., Ltd., Changsha
410083, China; 3. School of Resources and Safety Engineering, Central South University, Changsha 410083, China;
4. China Nerin Engineering Co. , Ltd., Nanchang 330031, China)

Abstract: Complex orebodies often exhibit intricate geometries, extensive branching and fault truncation, and the traditional practice of
manually stitching wireframes one by one is inefficient and highly subjective. This paper proposed a refined and efficient modeling strategy
tailored to complex orebody geometries. It formalized a signed distance field (SDF) definition and an efficient construction method based
on contour lines, and implemented a hierarchical workflow—multi-wireframe automatic one-step modeling, local wireframe correction, and
sporadic extrapolation modeling—that balanced automation with boundary fidelity. The method was validated on a structurally complex
concession in the Democratic Republic of the Congo using the DIMINE platform. The overall modeling cycle was reduced from 230~440 h
to 46~67 h. Over 170 mineralization models (=~ 1.91 x 10" m’) and more than 180 orebody models (=~ 1.31 x 10" m’) were successfully
produced. Obtained models passed closure and topological validity checks with controllable errors. Results demonstrated that the proposed
approach substantially improved automation for complex orebody modeling while retaining geometric accuracy at local mutation zones via
secondary repairs, and thus offered a general technical path and implementation scheme for similar complex deposits.

Key words: 3D modeling of ore body; automatic modeling; ore body contour; modeling of complex ore body; distance field construction
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