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Agenda

However as the progress in AI is accelerating and

brining enthusiasm of the community,

policy makers are increasingly challenged

to keep the investment momentum and

to create the right conditions for the European sovereign AI solution 
to continue growing on the continent.



Self-Supervised Learning: Why?



Self-Supervised Learning: What?



Self-Supervised Learning: How?
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EvoLand in a Nutshell



Mind the Gap: Academia vs. Real World

😳



Mind the Gap: Academia vs. Real World
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Mind the Gap: Academia vs. Real World

🤦
detected change

non-forest areas

Sentinel-2 NDVI

Model Hyperparamter Tuning



… Visual Perception Matters in Products!

https://github.com/VMarsocci/pangaea-bench

😅

Sentinel-2, winter Ground Truth, HLS

UNet, ResNet-18 ViT-S

overall accuracy: ~85% @ “blobby”

The Beauty of Simple: Good Old UNet is Up and Alive, but …

https://github.com/VMarsocci/pangaea-bench


Garbage in, Garbage out: Labels, Labels, Labels!

🤦

“Ground Truth”Sentinel-2
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Expectations: Trading Semantics for Pixel-Level Details

👷

Sentinel-2 Ground Truth

training FCN-ResNet-18: all, 3, 2, 1 layer(s)



Engineering: Tricks to Tailor a Custom-Made Solution

Model Overall Accuracy Mean IoU

Custom-

ResNet18
86.08% 75.55%

Custom-

ResNet18-

WCE-Filtered

91.5% 85.3% 👷

Sentinel-2 Ground Truth Model Prediction
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🙇‍♂️
Thx!

breaking (at least)

“the 90% barrier” @ “fine-grained” 🙏
Project

PhD
2025



Hypes: Data, Data, Data? Model, Model, Model?

https://doi.org/10.1109/JSTARS.2025.3581451

🤔

https://doi.org/10.1109/JSTARS.2025.3581451


Embed2Scale in a Nutshell

https://doi.org/10.1016/j.scitotenv.2023.168584

https://doi.org/10.1016/j.scitotenv.2023.168584


Neural Compression Landscape

https://doi.org/10.1016/j.scitotenv.2023.168584

https://doi.org/10.1016/j.scitotenv.2023.168584


NeuCo-Bench: A No-Cheating Challenge for Academia 

https://github.com/embed2scale/NeuCo-Bench👷👷

https://github.com/embed2scale/NeuCo-Bench


NeuCo-Bench: A No-Cheating Challenge for Academia 

👷👷 https://github.com/embed2scale/NeuCo-Bench

https://github.com/embed2scale/NeuCo-Bench


NeuCo-Bench: Downstream Tasks

🤗

https://huggingface.co/datasets/embed2scale/SSL4EO-S12-downstream

https://huggingface.co/datasets/embed2scale/SSL4EO-S12-downstream


NeuCo-Bench: Downstream Tasks – for PANGAEA

🤗
https://github.com/VMarsocci/pangaea-bench

https://github.com/VMarsocci/pangaea-bench


Earth2Vec: Join Corporate, Government, and Academia

Join monthly community 
calls & Slack channel

(email request)



Lessons Learned towards a successful Digital Copernicus

🙄 no hiding behind buzz words
“Big Geospatial Data Mining with a Quantum-Foundation Model

on the Edge for Hybrid Cloud Downstream Tasks“

👷 guide state-of-the-art AI by real-world use cases (downstream tasks)

😈 accelerate Horizon Europe process closer to ESA model, and

reduce + simplify EC reporting (KPI structure)

🤗 build kind and honest Open Science communities across domains



Q&A + Feedback + Resources

SSL4EO review:
https://doi.org/10.1109/MGRS.2022.3198244

EvoLand:
https://www.evo-land.eu

Embed2Scale:
https://embed2scale.eu

(Lossy) Neural Compression review:
https://doi.org/10.1109/MGRS.2025.3546527

NeuCo-Bench framework:
https://github.com/embed2scale/NeuCo-Bench

https://doi.org/10.1109/MGRS.2022.3198244
https://www.evo-land.eu/
https://embed2scale.eu/
https://doi.org/10.1109/MGRS.2025.3546527
https://github.com/embed2scale/NeuCo-Bench

