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Shallow Sea Underwater Topography Detection Based on SAR

Subaperture Image
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Abstract: Accurate measurement of underwater terrain in coastal areas is the key to human activities in the ocean. Synthetic ap-
erture radar (SAR) provides a new means for the detection of shallow sea terrain. TerraSAR-X bunching mode can obtain high-
resolution SAR data with a long integration time, so that the seabed terrain of shallow sea can be inverted more accurately. Tradition-
al SAR image underwater terrain detection is based on the assumption of constant wave period, which not only needs to know the
initial water depth to solve the wave period, but also brings some errors to the detection results. In this paper, an underwater terrain
detection method based on subaperture images is proposed. A SAR image is decomposed into subaperture images with fixed multi-
scene time intervals, and the time interval between subaperture images is used to solve the changing wave period, so as to obtain
more accurate underwater terrain. The TerraSAR-X data of Wuzhizhou Island in Hainan Province was used to verify the feasibility
of this method. The results obtained by inversion of this method were compared with the GEBCO data, and it was found that the two
were in good agreement(the MAE was 2.8m and the MRE was 23.91%). It is proved that this method has great potential for retriev-
ing water depth in shallow sea.
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Fig. 10 Position of the wave period inversion region in the

subimage
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Table 2 The effect of periodic inversion using different

subimages
ESEE MRE/% MAE/m  RMSE/m S Y%
1 373 6.46 8.31 56.40
2 36.95 6.21 7.94 56.37
3 38.99 4.97 6.31 71.53
4 36.20 5.32 7.1 67.44
T 35.91 4.97 6.24 66.45
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