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Image analysis technology with deep learning for
monitoring the tidal flat ecosystem®
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ABSTRACT

In this study, a deep-learning image analysis model was established and validated for Al-based monitoring
of the tidal flat ecosystem for marine protected creatures Ocypode stimpsoni and their habitat. The data
in the study was constructed using an unmanned aerial vehicle, and the U-net model was applied for
the deep learning model. The accuracy of deep learning model learning results was about 0.76 and
about 0.8 each for the Ocypode stimpsoni and their burrow whose accuracy was higher. Analyzing the
distribution of crabs and burrows by putting orthomosaic images of the entire study area to the learned
deep learning model, it was confirmed that 1,943 Ocypode stimpsoni and 2,807 burrow were distributed
in the study area. Through this study, the possibility of using the deep learning image analysis technology
for monitoring the tidal ecosystem was confirmed. And it is expected that it can be used in the tidal

ecosystem monitoring field by expanding the monitoring sites and target species in the future.
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Figure 1. Ocypode stimpsoni monitoring area in Sindu-ri tidal flat
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Table 1. Information of UAV and Sensor(RGB)

Model Phantom4 RTK
Weight 1.391kg (WE] A <])
Maximum flight time 30 minutes
Maximum flight speed 50 km/h
FOV 84°
Shutter speed 8~1/8000s
ISO 100-3200 (picture)
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Figure 3. (a) RGB image of UAV, (b) Area expansion. (c),(d) Ocypode stimpsoni and burrow labelling
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Figure 4. Automatic classification result of Ocypode stimpsoni and Burrow using U-net(Red : Ocypode stimpsoni,

Blue : Burrow)
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