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Model for Benggang in Red-Soil Region of Southern China and
Its Comprehensive Evaluation
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Abstract: [ Objective] As a distinct erosional landform, Benggang is often characterized by internal fragmented
vegetation residues and irregular edges extending in digitated or claw-like shapes. Such strong spectral
heterogeneity and similarity to the background make it challenging for traditional semantic segmentation models to
balance global features and local details.[ Methods] Based on unmanned aerial vehicle (UAV) orthophotos, this
study proposed an improved UNet model (CA-UNet) integrated with the coordinate attention (CA) mechanism.
By embedding CA modules during the decoding stage, the model enhanced its ability to capture cross-channel key
information and long-range spatial dependencies, thereby significantly enhancing its feature perception of the
complex morphology and fine-grained boundaries of Benggang.[ Results] This study systematically compared the
segmentation performance of CA-UNet with UNet, PSPNet, and Deepl.abV 3+ . The results demonstrated that
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CA-UNet achieved a precision of 90.45% , recall of 95.17% , mean intersection over union (mlIoU) of 79.48%,
and an F1-Score of 92.56%, all of which outperformed the comparison models. Furthermore, CA-UNet

exhibited superior performance in fine boundary delineation and error control. It effectively reduced patch adhesion

caused by over-smoothing and internal hollows resulting from local information loss, thereby generating Benggang

patches that better met monitoring requirements. [ Conclusion ] This study confirms that the proposed improved

model can effectively identify complex geomorphological features of Benggang, providing a valuable reference for

the intelligent, high-precision dynamic monitoring of Benggang erosion in the red soil regions of South China.
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