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Abstract

Oceanic mesoscale eddies, as one of the typical oceanic mesoscale phenomena, have a significant
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impact on underwater sonar detection, the global climate system, marine ecological environment,
and fisheries, and have always been a hot topic in oceanography research. All-day, all-weather, high-
resolution, wide-swath Synthetic Aperture Radar (SAR) possesses obvious advantages in the dy-
namic monitoring of oceanic mesoscale eddies and the inversion accuracy of characteristic param-
eters. However, it faces the challenges of weak contrast signals and difficult edge feature detection
of mesoscale eddies in complex marine backgrounds. This paper proposes a multi-parameter
threshold method for edge detection of oceanic mesoscale eddies. Experimental results show that
this method can effectively suppress background noise, significantly improve the signal-to-noise
ratio of SAR images, and achieve weak texture edge feature detection of oceanic mesoscale eddies,
providing a new approach for refined observation of oceanic mesoscale eddies.
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Figure 1. Radarsat-2 SAR raw image and Incident angle correction results
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Figure 2. Envisat SAR raw image and radiation resolution enhancement results
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Figure 3. GF3 SAR local raw image and suppression of oblique stripes
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Table 1. Evaluation of noise suppression result indicators
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Figure 4. Results of the detection process of the weak edge of the medium-scale vortex in Radarsat-2 SAR
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Figure 5. Results of the measurement of the weak edge in the Radarsat-2 SAR
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Figure 6. Weak edge detection results of mesoscale vortex in GF3 SAR
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Figure 7. Graphical representation of statistical deviations
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Table 2. Statistical deviation of the center of the mid-scale axis
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() Z%(C) () Z%()
2012.06.05 18.5386 110.9905 18.5405 110.9923 0.788
2019.03.13 18.5876 18.5876 18.5786 111.6935 1.21
2021.01.25 20.6578 114.9995 20.6409 114.9998 1.875
2021.03.18 20.2965 117.5499 20.286 117.5499 1.166

O AL B R R 2 (km): 1.523

Table 3. Statistical deviation of the mean and median scales
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