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Research on Intelligent Monitoring Technology for Surrounding Rock Deformation in Deep Well
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[Abstract] As mineral resource mining progresses from shallow to deep, mining engineering faces complex
geological conditions such as high in—situ stress, high temperature, and high permeability pressure, which make
the surrounding rock prone to large deformation and instability. To improve monitoring accuracy, real—time
performance, and intelligence level, it is necessary to conduct research on intelligent monitoring technology for
surrounding rock deformation in deep mines. In response, this paper summarizes the intelligent monitoring
technology system for surrounding rock deformation in deep mine construction, conducts a three—dimensional
systematic analysis of it, and carries out comprehensive theoretical discussions from three aspects: sensing
perception technology, data transmission technology, and intelligent data analysis technology. It compares the
technical characteristics and applicability of various technologies, and analyzes their current technical bottlenecks
and future development trends. Through the research and analysis of this paper, it can be seen that adopting a
multi—sensor fusion approach and combining Internet of Things technology with artificial intelligence are
effective means to achieve intelligent monitoring of surrounding rock deformation in deep mines, which has
strong guiding significance for the safe mining of deep mineral resources.
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