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Deep learning model for geological soil layer identification and thickness
prediction based on BIM, Conv6, and CBAM
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( 1.School of Computer Science & Technology, Beijing Institute of Technology, Beijing 100081, China; 2.CCCC Infrastructure
Maintenance Group Co., Ltd., Beijing 100011, China; 3.China Academy of Building Research, Beijing 100013, China )

Abstract: To address the problem that traditional soil layer identification methods rely heavily on manual work
and suffer from low efficiency, this paper proposes a deep learning—based multi-task model that simultaneously
performs soil layer image classification and thickness regression. Based on a deep convolutional neural network,
the proposed model introduces a six-layer convolutional (Conv6) feature extraction structure to enhance the
multi-scale perception of complex textures and boundaries. Meanwhile, a Convolutional Block Attention Module
(CBAM) is embedded to achieve adaptive feature enhancement in both the channel and spatial dimensions.
Through a BIM-standardized input approach, the spatial correspondence between soil layer images and thickness
data is ensured. Experimental results show that the proposed model achieves high accuracy in soil layer
recognition, reaching an accuracy of 92.31% and an F1-score of 0.889 on a 30-borehole test set, demonstrating
its superiority in classification tasks. In thickness regression prediction, the model also exhibits favorable
performance.
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