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Abstract

Intelligent mining of coal mines is the only way to achieve safe, efficient, and green development of the coal industry. This article
deeply analyzes the main technical difficulties faced in the current intelligent mining process of coal mines, including insufficient
accuracy and real-time environmental perception under complex geological conditions, the need to improve the intelligent
collaborative control level of mining equipment groups, and the incomplete intelligent safety guarantee system. In response to
these difficulties, this article systematically explores corresponding technological innovation paths and solutions, focusing on key
areas such as high-precision geological exploration and perception technology based on multi-source information fusion, intelligent
collaborative control and optimization technology for mining equipment groups, intelligent safety risk warning and prevention
technology based on big data and artificial intelligence, human-machine collaborative optimization technology for intelligent mining
systems, and intelligent standard system and platform construction, providing strong technical support for the transformation,
upgrading, and high-quality development of the coal industry.
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