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Optimization and Application of Personnel Positioning Algorithms in Complex Underground
Environments

Zhang Qingxuan

Jinneng Holding Group Jinsheng Company, China Shanxi Jincheng 048000

Abstract: Traditional personnel positioning methods suffer from limited accuracy and reliability in complex underground
environments due to issues such as signal attenuation, multipath effects, and spatial obstructions. In accordance with the
requirements of the National Mine Safety Administration, this study optimizes existing positioning algorithms to enhance the
applicability and precision of underground personnel positioning. By analyzing the signal propagation characteristics in typical
underground scenarios, a multi-source information fusion positioning scheme is proposed, incorporating improvements in
time synchronization, sensor data collaboration, and dynamic correction mechanisms. These optimizations effectively reduce
positioning errors and improve the system's real-time performance and stability in high-interference environments. Practical
applications demonstrate that the optimized algorithm achieves high positioning accuracy, meeting the demands of coal mine
safety production and emergency rescue operations. This study provides both practical support and theoretical foundations for

the intelligentization of mining and modern personnel management.

Keywords: Underground personnel positioning; Positioning algorithm optimization; Multi-source information fusion; Signal

propagation characteristics; Coal mine safety production
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