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Abstract: In deep geological engineering, accurate prediction of rock-mass integrity and sensing of geological
conditions ahead are important for construction safety and efficiency. However, conclusions from multiple

probing methods often conflict due to differences in sensing mechanisms, noise interference, and other factors,
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making effective fusion difficult. This paper proposes a geology—guided fusion method for rock-mass integrity

prediction using multi—source probing information. Geological features serve as guidance, and a cross—attention

mechanism adaptively adjusts the contribution of each probing conclusion under actual geological conditions,

thereby resolving conflicts among multi—source results and generating a fused integrity prediction. Applied

to a real deep tunnel project, the proposed method outperforms several commonly used methods in prediction

accuracy and yields highly interpretable results.
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Fig. 2 Comparative Results of Rock Mass Integrity Fusion Prediction
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