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Research on key architecture and model of coal mine water hazard intelligent
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early warning system
QIU Hao'?, LI Hongjie'?, LI Wen'?, LI Jianghua'?, DU Mingze'?, JIANG Peng'?
(1. China Coal Research Institute, Beijing 100013, China; 2. State Key Laboratory of Coal Mining and Clean Utilization, Beijing 100013, China)

Abstract: In order to ensure the safe production of mine threatened by water hazard, speed up the intelligent process of mine water hazard
prediction and early warning technology, and improve the effect of mine water hazard prediction and early warning, based on the research
status of water hazard mechanism and monitoring and early warning at home and abroad, four types of key technical issues for construct-
ing water hazard monitoring and intelligent early warning systems are analyzed. The complexity of early warning requirements and data
access standards, the classification and spatio-temporal matching of multi-source heterogeneous big data information, the intelligent pro-
cessing and analysis of water hazard big data information, and the timeliness of early warning and intelligent decision information release
are discussed in detail. From the perspective of early warning system resource integration and data drive, water hazard warning resources
are divided into information collection resources and computing resources, water hazard warning big data information is divided into static
source information and dynamic monitoring information, and data processing is divided into basic geological model data processing, nu-
merical processing and Computational simulation and information fusion data processing divide coal mine disaster early warning into

primary monitoring parameter early warning, intermediate index grading early warning, and advanced intelligent model early warning. The
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key technical architecture of an intelligent warning system for coal mine water hazards is proposed and analyzed. A software service archi-

tecture that meets the technical requirements is proposed, including infrastructure layer, data resource layer, application support layer, busi-

ness application layer, and user presentation layer. Based on the water hazard warning construction process, a Gated Recurrent Unit al-

gorithm warning model for water hazard monitoring data is proposed, and the network structure of the warning model is given. The for-

ward calculation, backward propagation calculation, and weight gradient calculation methods of the warning model are studied. The classi-

fication of different types of perception data access, storage, encoding, models, construction and testing of intelligent deep learning mod-

els, and technical paths for warning information release are analyzed. It provides a reference for the intelligent construction of coal mine

water hazard early warning.

Key words: mine water hazard; intelligent early warning; deep learning; big data processing; intelligent computing
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Fig.1 Technical architecture of coal mine water hazard intelligent early warning system
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Fig.2 Software service architecture of water hazard intelligent warning platform
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