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AI4Arctic & AutoICE Sea Ice Challenge goals 

The AI for the Arctic (AI4Arctic) project uses deep learning, in 
particular deep convolutional neural networks, for Earth 
Observation applications within the cryosphere, focusing on 
sea ice and snow.

The project extension “AI4Arctic Sea Ice Challenge” (CCN1) 
improved sea ice charting for applications in the sea ice 
community through a “data challenge” tackled by sea ice, EO 
and AI experts collaboratively. The AutoICE Challenge 
contributed to advancing the state of the art of sea ice 
retrieval from SAR data resulting in an increased capacity to 
derive more robust and accurate automated sea ice maps. The 
sea ice parameters in focus were sea ice concentration (SIC), 
stage of development (SOD) and floe size (FLOE).



AutoICE on the AI4EO.eu challenge platform

The AI4Arctic project prepared and delivered the 
following AutoICE challenge elements to the AI4EO 
platform, for setup of the challenge:
• Challenge information text: overview, rules, prizes, 

data etc.
• YouTube video introducing the challenge -

https://youtu.be/iuXIeLPyKfg
• Information about sponsored prizes and contact 

information to the prize sponsors, for the Prize 
Catalogue.

• A link to the challenge dataset and manual - hosted 
on ESA PolarTEP and data.dtu.dk



AutoICE on the AI4EO.eu challenge platform

• Code components for leaderboard live scoring 
and metric calculation on validation dataset files 

• Jupyter notebook (Starter Pack) for assisting 
participants with data handling.

• Link and information about the (optional) cloud 
storage and development environment through 
Hopsworks and ESA-PolarTEP platform. 

• and testing!



AutoICE machine Learning Platform

• ML computing resources available to challenge participants on 
polartep.polarview.org 

• MLflow
• Direct access to AutoIce Jupyter notebooks and challenge datasets.
• Computing resources:

• A small CPU (4GB 1CPU), with unlimited time: exploring/manipulating notebooks or downloading results.
• A larger CPU (8GB 2CPU), soft limited to 200 hours: large data manipulation without need of GPU training.
• A GPU (16GB 1 GPU), soft limited to 40 hours: for developing ML models.

• Supported by the ESA Network of Resources.



Participation and platform activity
• Launched 23 November 2022 Winners’ Event on 24 May 2023.
• Online AutoICE Webinar on February 14th.

• Variety of team affiliations.
• AI4EO forum discussions and problem solving.

Total number of teams at challenge closure: 129
Total registered users at challenge closure: 179
(Teams can consist of more registered users).

Total number of submissions: 494
Number of teams that made submissions: 34

Number of submission per day during challenge
period.



Machine Learning Platform Use

• In total, 42 Polar TEP ML accounts were 
provided to challenge participants.

• Challenge participants used 3,912 hours 
of processing time.

• Six of the top ten teams used Polar TEP.



Challenge closure

• Increasing platform activity up to closure on April 17th
• Last edits to procedures for the private leaderboard 

scoring.
• After closure, a final check of submission scores (and 

collab. betw. teams).
• Announcement of top-five winning teams on April 27th



Comparative analysis of Winners’ submissions



Winners event

• AutoICE online Winners event on May 24th 2023
• Presentations by Winning teams #1, #2 and #4.
• Q&A with the AutoICE expert panel 
• 35-40 Winners event participants
• Good questions and discussions
• Event recording: https://youtu.be/C7P3vaaS98Y
• Pay-out of prizes to winners. 



Publication in a special issue
• 15 journals were considered for publication of a special issue devoted to the AutoIce Challenge 

wrt impact factor, publication, fee, openness, etc.
• The Cryosphere was selected as the journal and a special issue named "AutoICE: Results of the 

Sea Ice Classification Challenge" was created.

• List of guest editors of the SI: Anton Korosov, Juha Karvonen, Anthony Paul Doulgeris, Suman 
Singha, Christian Haas.

• Submission deadline is 1 May 2024. AutoICE organizers may provide a subsidy in cases where 
the fee is not covered elsewhere.
• https://editor.copernicus.org/TC/manuscript_registration

• One manuscript was already received from the participating and is under consideration.
• AutoICE organizers will prepare a challenge summary paper, with input from top-performing 

teams, describing the challenge objective, data, participation, and a comparison of winning 
results.


