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ImageNet – Progress of the State of the Art



After TabPFN, why still NAS?

Usual answer: Robustness, Hardware-awareness, and Sustainability





Machine Learning tasks for Satellite data

● Large amounts of open data (Copernicus data)

● Freely accessible input data (labels are a challenge)

● Image Segmentation (not all ML-libraries match)

● Mean intersection over Union (mIoU)

● Several student thesis have been executed in our group with or at ESA



Projects within ESA



Mean Intersection over Union



Sea ICE Chart

● Traditionally drawn by experts

● Plane or SAR satellite

● Proxy for Sea Ice 

Concentration based on sun 

reflection

Challenges:

● Acquiring labels [but dataset 

released]

● discrepancy between annotators

● seasonality



Seasonal effects



Synthetic-Aperture Radar (SAR)





UNET with residual layers + hyperparameters

● num levels : [4, 5, 6, 7, 8]

● learning rate: [0.000001, 0.00001, 

0.0001, 0.001, 0.01, 0.1]

● dropout: [0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6]

● max level size: [32, 64, 128]

● load randomly: [True, False]

● noise reduction: [ESA, NERSC]

● weights: [None, Ignore 11, Custom



Complications of R2

-9.21%target -0.0068%



Baselines (Average Class)



Results



What does these images look like?



Conclusions

● ESA data full of interesting test cases

● Sea Ice Charting important for shipping routes

● Can be automated by AI, based on satellite data

● Mean intersection over union

● Able to reach close to human level performance
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