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Think of a real-world SDG

Φ-Lab
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Think of another SDG

Φ-Lab
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One more

Φ-Lab
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How to solve both tasks?

Φ-Lab

Let’s use a 

Geospatial Foundation Model

Source: DOFA - 2403.15356

• task agnosticism

• spatio-temporal 

awareness

• sensor agnosticism

• multimodality

• adaptability

https://arxiv.org/pdf/2403.15356
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Which is the best among all available GFMs?

Φ-Lab

Source: 2503.22081 

Let’s benchmark them 

and find out

https://arxiv.org/pdf/2503.22081
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Why Benchmarking GFMs

Φ-Lab

1. Performance Evaluation 

2. Fairness & Robustness 

3. Guiding Improvements

Research themes:

Effective benchmarking can enhance the 

capabilities of GFMs themselves, improving the 

easiness of adoption and finding the limitations 

to be considered
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Think of LLMs

Φ-Lab



9

PANGAEA
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PANGAEA

Φ-Lab
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PANGAEA: the datasets

Φ-Lab
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PANGAEA: the datasets

Φ-Lab
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PANGAEA: the models

Φ-Lab

and counting…
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Some results

Φ-Lab
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Some results: about resolution

Φ-Lab
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Some results: about data scarcity

Φ-Lab

10% labels

50% labels
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The codebase

Φ-Lab
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Some nice achievements

Φ-Lab

• AnySat [CVPR 2025 Highlight]:

One Earth Observation Model for Many Resolutions, Scales, 

and Modalities

• TerraMind:

Large-Scale Generative Multimodality for Earth Observation

• Embed2Scale challenge winner:

KTH&Friends used PANGAEA for it
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Some recent news/next steps

Φ-Lab

• GEO-Bench datasets included (with kNN and classification)

• Planning to add a lot of new models and thematic benchmarks

• Launch cool challenges with ITU
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Final Remarks

Φ-Lab

• Importance of benchmarking for SDGs

• Importance of an open-source project

• Stay tuned for many exciting next steps
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Question time

Φ-Lab

Happy to chat with you about this!

 valerio.marsocci@esa.int

Me at my 
wedding

Me benchmarking 
your GFM
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