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Abstract

Coal mines play a vital role in China’s energy system, and their safe production is of great significance
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for ensuring energy supply and promoting economic and social development. However, the complex
geological conditions and hazardous working environment lead to frequent coal mine safety acci-
dents, which seriously restrict the high-quality development of the industry. This review systemat-
ically examines the evolution of coal mine safety monitoring technologies in China. From the early
stage relying on manual inspections and simple equipment, to the informatization stage that lever-
ages sensors and wired networks for automatic data collection and remote transmission, and then
to the current intelligent stage integrating cutting-edge technologies such as 5G communication, the
Internet of Things, edge computing, and artificial intelligence, the technical characteristics, appli-
cation effects, and limitations of each stage are analyzed. Through case studies, the technological
development trends of coal mine safety monitoring systems in terms of practicability, real-time per-
formance, and reliability are summarized. Current issues such as data security and privacy protec-
tion, system compatibility and interoperability, real-time performance and reliability, cost and
scalability, and talent shortages are pointed out. Targeted suggestions are proposed, including
strengthening data security and privacy protection, promoting system standardization and interop-
erability, enhancing real-time performance and reliability, reducing construction and operation
costs, strengthening talent training and introduction, and promoting cooperation among industry,
academia, and research institutions. This review aims to provide theoretical support and practical
references for the intelligent upgrading of China’s coal mines and the construction of safety guaran-
tee systems, and to help the coal mining industry achieve safe, efficient, and intelligent sustainable
development.
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Figure 1. The trend of work safety in China’s coal mines
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Figure 2. The technical architecture of coal industry internet platform
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Figure 3. The technical architecture of intelligent coal mine platform
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