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Research on 3D Spatial Precision Measurement Technology for Underground Phosphate
Mine Room and Pillar Retreat Mining
Huanwei Yuan
Sinochem Yunlong Co., Ltd.
[Abstract] To address the spatial measurement challenges in underground phosphate mine room and pillar
retreat mining, this study focuses on 3D spatial precision measurement technology. It begins by defining the
concept of 3D spatial precision measurement technology and the characteristics of room and pillar retreat mining.
Subsequently, it constructs a 3D measurement technology system that integrates multiple sensors and designs
corresponding data processing algorithms and precision control schemes. The feasibility of the technology is
validated through indoor simulations and on-—site industrial experiments. The research indicates that this
technology can accurately characterize the morphology of the retreat mining space, providing reliable data
support for resource accounting and stope stability assessment. It effectively enhances mining safety and
economic benefits, demonstrating significant engineering application value.
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