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Abstract: Deep geotechnical engineering involves complex, hidden geology and high risks, making accurate rock
classification critical. This study presents an intelligent prediction method that fuses image-text multimodal
geophysical data via mileage-aligned survey images. A cross-modal matching model extracts fractured-rock features,
localized by an object detector. Text descriptors, bounding-box sequences, and geological parameters are combined
into a unified vector; a multi-output random forest predicts rock classes along mileage. Mutual correction between
text and detection reduces false alarms and missed detections. Field tests show 92% accuracy, supporting intelligent

advance forecasting.
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Fig. 4 Detection Performance of Fractured Rock Mass
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Fig. 5 Actual Distribution and Prediction Performance of

Surrounding Rock Grades within Two Survey Sections
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