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Abstract: The design of mine miner operation safety monitoring based on STM32
microcontroller will provide a more intelligent, safe, and efficient solution for the mining
industry, which will help improve the working conditions of miners and ensure their life
safety. Using temperature and humidity sensors to collect the current environmental
temperature and humidity values of the mine. When the temperature exceeds the set
threshold temperature, turn on the fan for heat dissipation; When the humidity exceeds the
set threshold humidity, turn on the fan to dehumidify the air environment. Realize that the
temperature, humidity, and humidity of the environment are suitable for the current working
environment of the mine. Using methane, carbon monoxide, and toxic gas sensors, detect
whether the concentration of harmful gases in the mine exceeds the warning value. When the
gas exceeds the warning value, turn on the exhaust outlet for ventilation, and at the same
time, turn on the buzzer alarm to evacuate personnel and ensure the safety of gas inside the
mine. Using infrared human body sensors, detect whether there are miners working, detect
whether there are miners or workers working, and the system turns on lighting. Button
control: Using 7 button circuits, achieve system intelligent/manual mode switching, heat
dissipation control, exhaust control, lighting control, temperature and humidity threshold
setting, humidity threshold+humidity threshold -. Intelligent mode: The system intelligently
controls the heat dissipation and dehumidification, ventilation and exhaust, alarm evacuation,
and lighting control based on the data collected by the current sensors. Manual mode: The
manual button controls heat dissipation and dehumidification, ventilation and exhaust, and
lighting. OLED LCD display screen display acquisition: display the current environmental
temperature, humidity, temperature threshold, humidity threshold, whether harmful gases are
warning, whether there are miners, current mode, and other status displays. Using the HC-05
Bluetooth module, wireless data transmission is achieved for display, monitoring, and
control on the mobile app. Wireless monitoring: The mobile app displays the current internal
humidity, temperature, harmful gas concentration (methane, carbon monoxide) in the mine,
whether there are miners, humidity threshold, temperature threshold, current mode, and
other data for monitoring. At the same time, data can be stored and monitoring data can be
saved in history. Wireless control: The mobile app controls mode switching, threshold
switching, threshold+, threshold -, heat dissipation and dehumidification, ventilation and
exhaust, lighting and other wireless controls.

Keywords: temperature detection, gas concentration, threshold, STM32 microcontroller,
HC-05, APP
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