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Design of a Smart Mine Monitoring System Integrating UWB Positioning and loT Cloud Platform
Lixia Gan Haiyang Tian
Panzhihua University

[Abstract] Coal mine underground safety supervision has long faced prominent issues such as insufficient
personnel positioning accuracy, lagging environmental data acquisition, and low emergency response efficiency.
This paper designs and implements an integrated smart mine monitoring system based on UWDB ultra—wideband
high—precision positioning and IoT cloud platform. The system takes the BOCCH IoT Pocket Computer V1.0
development board as the core control unit, integrating UWB positioning module, methane/oxygen sensors,
temperature and humidity sensors, and ESP8266 Wi—Fi communication module. It adopts double—sided
two—way ranging combined with spatial trilateration to calculate the three—dimensional coordinates of
personnel, relies on the least squares linear regression model to predict short—term trends of gas concentration,
and uses the MQTT lightweight communication protocol to upload data to the ThingsCloud cloud platform
and issue control instructions. Field test verification shows that the UWB positioning error is stably less than 30
cm, the predicted gas concentration trend has a high degree of fit with the measured values, and the response
time from abnormal alarm to actuator device startup does not exceed 25 seconds. The system integrates
positioning tracking, environmental monitoring, trend prediction, and automatic control into a unified whole,
forming a closed—loop control architecture of "perception—transmission—decision—execution", which can
provide a deployable, replicable, and scalable technical solution and practical reference for the construction of
smart mine safety management systems.
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