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Abstract: To address the prevalent engineering challenges of safety production monitoring and early warning in non-coal mines,
such as the fragmentation of multi-source heterogeneous data, lagging risk identification, and insufficient regulatory
collaboration, a “One Map” system for safety production early warning in non-coal mines based on multi-source data fusion
technology was constructed. Relying on core technologies including multi-source data fusion, real-time status monitoring, and
safety risk four-color map visualization, the system designed a dual-track architecture that couples government supervision
terminal and enterprise supervision terminal collaboratively. The government terminal focused on macro-level compliance

supervision and emergency linkage command, while the enterprise terminal emphasized micro-level closed-loop rectification of
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risks and hidden dangers. Through a data sharing and collaboration mechanism, a new integrated closed-loop supervision model

was formed. The engineering application results of this “One Map” collaborative early warning system in three mining

enterprises in Lu’an City show that the system improves the safety supervision efficiency at the government terminal by

approximately 22% and achieves a risk assessment accuracy of over 90%. At the enterprise supervision terminal, the hidden

danger handling time is reduced by 30.5%, and the accident rate is decreased by 15%. The data utilization rate at the multi-

source data collaborative application terminal is increased by 20%. The research provides an effective technical implementation

path for intelligent safety supervision in non-coal mines and holds reference value for promoting the digital transformation of the

industry.

Key words: Mine safety production, One Map, Mineral resources, Risk early warning
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Fig.1 The technical roadmap of the design concept for the system
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Table 1 The hierarchy of multi-source data fusion
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“One Map” for government supervision
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Fig.5 Information on non-coal mining enterprises
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