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(57) Abstract :

The present invention relates to a portable enhanced gas hazard prediction system for underground coal mines using Dempster-Shafer Evidence Theory (DSET) filter
(1) and Deep Convolutional Neural Network (1D CNN) classifier (2) using edge machine learning (EML) technology. The DSETF (1) holds the raw data from five
sensor nodes (N1, N2, ...., N5) and the filtered data is transmitted to the 1D CNN (2) from the DSETF (1). The IB of 1D CNN (1) stores the filtered data of 1 minute
period. After completing 1 minute, the 1D CNN estimates the hazard class and level and stores the estimates at the output buffer. These estimation from the OB are then
utilized to generate alarm signals. The innovative aspect of this research lies in integrating DSETF with 1D CNN to enhance hazard prediction accuracy in UCMs, even
when some sensors are faulty. The proposed system achieves an excellent hazard classification accuracy, outperforming traditional methods, particularly in scenarios
involving faulty sensors. [figure 2]
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