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Abstract: Building layover detection is a crucial step in the 3D Synthetic Aperture Radar (SAR) imaging
process in urban areas. It affects imaging efficiency and directly influences the final image quality. Currently,
algorithms used for layover detection struggle to extract long-range global spatial characteristics and fail to
fully exploit the rich features of layover in multi-channel SAR data. To address the issue of insufficient
accuracy in existing layover detection algorithms to meet the requirements of urban 3D SAR imaging, this
paper proposes a deep learning-powered SAR urban layover detection method that combines the advantages of
the Vision Transformer (ViT) model and Convolutional Neural Network (CNN). The ViT model can efficiently

extract global and long-range features through a self-attention mechanism, whereas the CNN has strong local
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feature extraction capabilities. Furthermore, the proposed method in this paper incorporates a module for

investigating inter-channel layover features and interferometric phase layover features based on expert

knowledge, which improves the accuracy and robustness of the algorithm while effectively decreasing the

training pressure on the model in small-sample datasets. Finally, the proposed algorithm is tested on a self-built

airborne array SAR dataset, and experimental findings revealed that the proposed algorithm achieves a

detection accuracy of >94%, which is significantly higher than other layover detection algorithms, completely

revealing the effectiveness of this method.
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Fig. 1 The flowchart of 3D SAR reconstruction of the urban area
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Fig. 8 The illustration of a scene in the dataset
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Tab. 2 Comparison experiment results between the proposed method and traditional methods
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Fig. 10 Layover detection of the proposed method and traditional methods
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Tab. 3 Comparison experiment results between the proposed method and other deep learning methods
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Fig. 11 Layover detection of different deep learning methods
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