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[Abstract] This paper addresses the issues of insufficient perception accuracy, poor communication stability, and
delayed decision—making in the complex underground environment of coal mines. An intelligent production
system for coal mines is designed based on IoT technology. The system adopts a cloud—edge—device
collaborative physical architecture and a four—layer logical architecture comprising perception, transmission,
platform, and application layers. By integrating a 5G private network with an industrial gigabit ring network,
low—latency and highly reliable transmission is achieved. Multi—parameter intrinsically safe sensors are deployed
to enable multi—source information fusion of environmental, equipment, and personnel data. An IIoT big data
platform is constructed to support the processing of over 80,000 data items per day, enabling applications such as
intelligent fully mechanized mining coordination, ventilation and gas linkage, predictive equipment
maintenance, and precise personnel positioning.
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