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[Abstract] Comprehensive release mining is the core technology for efficient extraction of thick and
extra—thick coal seams. Traditional manual release operations suffer from issues such as chaotic sequence timing,
inaccurate gangue identification, and high residual roof coal content, resulting in low coal recovery rates and
excessive gangue mixing ratios. To address these industry challenges, this study leverages the intelligent mining
technology framework to analyze limitations of conventional release methods, optimize release sequencing,
techniques, and intelligent control systems, and develop an integrated process system featuring intelligent gangue
recognition and adaptive release regulation. Comparative experiments using field data validated the optimization
effects, providing technical references for process upgrades in similar mines.
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