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(57) Abstract : 
An IOT-enabled real-time early warning hazard monitoring system for underground mine environmental parameters, comprising multiple industrial gas sensors 
configured to detect hazardous gases and positioned in underground mine tunnels up to 1000meters below the surface, transmitting signals indicative of the detected 
gases; an RS485-LN converter receives the collected data from sensors through RS485 cable and prepares the data for long-distance transmission and then transmitted 
to LoRaWAN unit 103 wirelessly; LoRaWAN Communication unit 103 enables the transmission of data from the RS485-LN converter 102 to cloud platform for 
continuous real-time monitoring, and for data analysis; Data Processing and Alert unit 104 processes and analyzes the data, if any parameters such as CO2, CO, CH4, 
H2S, N2, NO, H2, temperature, and humidity at various tunnel exceed its predetermined safety thresholds, system generates audio alerts signal for both underground 
mine and surface control center, thereby ensures the safety and efficiency of mining operations. <> 
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