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SSL4EO-S12-downstream: Real-World Application for Sentinel-1/2

https://huggingface.
co/datasets/embed?

scale/SSL4EOQ-S12-
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CVPR EARTHVISION data challenge: Calling the Community

Towards Efficient Neural Compression for Earth Observation Data

Michael L Marszalek?, Rikard Vinge!, Amelie Koch?, Isabelle Wittmann?, and Conrad M Albrecht?
! German Aerospace Center (Germany), 2 IBM Research Europe (Switzerland)

NeuCo-Bench: Neural Compression at the Test
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® Foundation Models (FMs) for Earth observation such as TerraMind ([1] and refs. therein) allow for generic data
representation of multi-mmodal, multi-temporal satellite data from radar, multi-spectral imagery, etc.

® FM data representations may compress [2] geo-information for applications in a variety of downstream tasks

® The term foundational and generic calls for a novel benchmarking scheme to validate the general purpuse nature
of feature vectors a.k.a. embeddings

® We utilized

- the openly available, 4-seasons SSL4EO-S12 dataset [3]

- secretly annotated Sentinel-1/2 (radar/multi-spectral) satellite imagery to develop a data challenge pipeline for
statistically evaluating the quality of embeddings

- a rank-then-aggregate ranking scheme [4] to fairly evaluate participants over multiple tasks of varying difficulty
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Perspectives & The Way Forward References

® \With the 2025 CVPR EARTHVISION data challenge we sparked competitive neural
compression models for Earth observation.

[1] Jakubik et al., TerraMind: Large-Scale Generative Multimodality for Earth Observation (2025).
https://arxiv.org/abs/2504.11171

[2] Gomes et al., Lossy Neural Compression for Geospatial Analytics: A Review, GRSM (2025).
https://doi.orq/10.1109/MGRS.2025.3546527

® \With NeuCo-Bench we introduced

® ... an open-source, multi-task evaluation scheme instead of a single task reconstruction job

[3] https://huggingface.co/datasets/embed2scale/SSL4EO-S12-v1.1

® ... strict, fixed-sized compression through limited embedding size (lossy compression)

[4] Wiesenfarth, M., Reinke, A., Landman, B.A. et al. Methods and open-source toolkit for analyzing and visualizing

® ... lightweight downstream task models through linear probing challenge results. Sci Rep 11, 2369 (2021). https://doi.org/10.1038/s41598-021-82017-6

[5] https://eval.ai/web/challenges/challenge-page/2465

® With Earth2Vec we gather a vibrant community for neural compression in Earth
observation that we invite all stakeholders to shape research relevant direction.

[6] https://github.com/DLR-MF-DAS/embed2scale-challenge-supplement
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