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Research on improving the accuracy of ultra long distance penetration measurement in
coal mine underground tunnels
Pan Li
Shaanxi Huabinyadian Coal Industry Co., Ltd

[Abstract] This paper addresses the issue of accuracy in long—distance underground tunnel alignment
measurements in coal mines by integrating modern surveying technologies and data analysis methodologies. It
investigates effective strategies to enhance measurement precision through an analysis of various factors
influencing tunnel alignment accuracy. A comprehensive solution is proposed, encompassing the application of
high—precision instruments, multi—source data integration, dynamic error compensation, and optimized path
planning. Empirical evidence demonstrates that this approach significantly improves both the accuracy and
efficiency of long—range tunnel alignment measurements, thereby providing technical support for coal mine
safety and efficient exploitation.
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