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Design of Underground Geological Hazard Monitoring System Based on the Internet of Things

HE Jiguo, ZHANG Cheng, YAN Jichao
Shandong Bureau of China Metallurgical Geology Bureau, Ji’nan, Shandong, 250101, China

Abstract: As an important natural resource extraction site, the safety production of mines has always been a key focus of attention in
the field of industrial safety. Underground geological disasters, such as rock bursts, gas explosions, and water damage, often lead to
significant casualties and property losses, posing serious challenges to the safety production of mines. Traditional geological hazard
monitoring methods often rely on wired networks and manual inspections, which are not only time-consuming and labor-intensive, but
also difficult to implement in some complex mining environments. With the development of Internet of Things technology, its
application in disaster monitoring has become particularly important and urgent. This study aims to design a new type of Internet of
Things geological hazard monitoring system, specifically designed for the complex and ever-changing working environment in mines.
The goal of this system is to overcome the limitations of traditional monitoring methods, improve the timeliness and accuracy of
disaster warning, and effectively ensure the safety of miners and the stable operation of mines. This study uses Internet of Things
technology to construct a monitoring system for underground geological hazards in mines. The system mainly includes three parts:
sensor network, wireless data transmission, and intelligent data analysis. The sensor network is responsible for collecting underground
environmental parameters and geological dynamic information; The wireless data transmission module ensures real-time transmission
of information; Intelligent data analysis tools are used to analyze data, timely predict and alert potential geological disaster risks.
Through on-site testing and simulation experiments, this system has demonstrated its ability to efficiently and accurately monitor
geological hazards in complex underground environments. It can not only monitor changes in the mine environment in real-time, but
also predict potential disaster risks, providing a basis for timely response measures. In addition, the application of this system is
expected to significantly improve the efficiency and safety factor of mine safety production, provide scientific technical support for
mine safety management, and have important social and economic significance.
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