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Internal Wave Signature Extraction in The Andaman Sea Based on Swin-Unet
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Abstract: Ocean internal wave is a common and significant ocean phenomenon that occurs between different density layers in
the ocean. In this study, 92 Sentinel-1 images containing internal solitary waves, collected from 2015 to 2019, were used. Through
preprocessing and visual interpretation, label data were generated to form a high-quality dataset containing 4 608 pairs of sample im-
ages. To address the inadequacy in the research of multi-scale internal solitary wave feature extraction, this paper proposes a multi-
scale internal solitary wave feature extraction model based on the Swin-Unet network to improve the extraction capability for inter-
nal solitary waves at different scales. The performance evaluation results show that, compared to the U-Net method, the proposed
Swin-Unet model improved by 2.3% in F1 score, 2.44% in precision, and 12.12% in mean intersection over union (mloU). The inter-
nal solitary wave extraction results at different scales in the Andaman Sea were subsequently analyzed, and the improved model was
applied to Sentinel-1 full-track SAR imagery, verifying its applicability and robustness in complex marine regions. Experimental re-
sults demonstrate that the proposed model, based on the constructed dataset, can automatically extract ocean internal solitary wave
features from SAR images.
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Table 1  Sentinel-1 dataset parameters
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Fig. 5 Multiscale internal solitary wave and detection results
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Fig. 6 Comparison of isolated wave feature extraction results of different models in multiple scales
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Fig. 7 SAR image and the detection results.
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(a) The Sentinel-1 SAR image of the
Andaman Sea acquired on February 24, 2024
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Fig. 8 The SAR imageand the detection results.
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(a) The Sentinel-1 SAR image of the
South China Sea acquired on August 3, 2018
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Fig. 9 The image and the detection results.
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Fig. 10 The image and the detection results
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(a) The SAR image of the Andaman
Sea acquired on March 23,2019
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Fig. 11 The image and the detection results.
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(b ) The detection results
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