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Abstract: Aiming at the problems of uneven illumination. complex background and large difference in structural plane
morphology of borehole images, a dual-encoder interactive attention enhanced fusion network ( DISA-FuseNet ) was proposed.
Based on the UNet encoder-decoder architecture, the network adopted the dual-encoder structure of Swin Transformer and
ResNet50 to capture global context information and local detail features simultaneously. The attention was weighted by the
Statistical Aggregation Channel Attention ( SACA ) module to suppress the background noise and irrelevant information of the
rock mass. The underlying features were inputted into the Adaptive Hierarchical Enhancement module ( AHE ) after splicing
to enhance the network’s ability to capture multi-scale structural plane features. Experimental verification was conducted based
on the self-constructed borehole structural plane dataset, and DISA-FuseNet was compared with five models, namely UNet,
Deeplabv3+, Trans-UNet, DeepCrack and CrackFormer. The results show that DISA-FuseNet outperforms all the other

models in terms of mean intersection over union, mean pixel accuracy, recall, precision and Fl-score, these indexes are
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increased by 8.44, 9.51, 8.52., 10.60 and 9.62 percentage points respectively compared with those of the baseline model UNet,

Furthermore, a method for structural plane parameter extraction and 3D visualization is proposed, which enables the accurate

extraction of structural plane parameters and the construction of an interactive 3D visualization model. The actual engineering

case verifies that the method has good effectiveness and engineering applicability.

Key words: Structural plane identification, Borehole image, Dual-encoder, Interactive attention enhanced fusion network.
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Table 3 Comparative test results of different

segmentation models

fE Ay J/% A/% R/% P/%  F/%

UNet 79.12 83.14 77.05 71.81 74.34
Trans-UNet 77.01 82.53 78.81 73.82 76.23
DeeplabV3+ 81.22 88.14 78.71 77.85 78.28
DeepCrack 82.16 88.73 80.91 73.83 77.21
CrackFormer 81.55 89.30 78.02 76.27 77.14
DISA-FuseNet 87.56 92.65 85.57 82.41 83.96
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Fig.7 Visualization of effect comparison of different segmentation models
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Table 4 Ablation test results

4
LAY %%@ SACA AHE J/% A/% R% P/% F/%
1 X X X 79.12 83.14 77.05 71.81 74.37
2 X X 82,90 87.06 80.97 77.90 79.41
3V N/ X 86.20 91.67 83.15 80.85 81.98
4 N N 87.56 92.65 85.57 82.41 83.96
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Fig.9 Visualization of comparison of ablation test results
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Fig.10 Visualization of hole wall and simulated structural plane
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Fig.12 Segmentation results of borehole images
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Fig.13 Three-dimensional display of borehole structural plane
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2
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wl
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