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Goal: Super resolve all Sentinel-2 bands to 2.5m
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Why super-resolve S2? 

• Help the human expert in decision making

• Explainability aspect

• Downstream tasks Sentinel-2 

• Flood mapping 

• Crop boundary

• …
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Pieces of the S2 SR puzzle
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Proposed pipeline

Lack of Sentinel-2 and HR paired data for training or evaluation

*In practice, RGB
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Satellite data (super-resolution)

WorldStrat dataset (Cornebise et al. 2025)

• high-resolution data (SPOT 6/7 1.5m/ pixel) 
data. 

Sentinel-2

SPOT



Aerial imagery data (super-resolution)

SEN2NAIP Dataset (Aybar et al. 2025)

• Approx. 18000 NAIP 

• Simulate S2 

• USA data only.

National Agriculture Imagery Program (NAIP).



Sentinel-2 Data (Fusion Model)

• Collected in-house at Norwegian Computing Center.
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Model
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Diffusion Based Super Resolution Pipeline
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Loss Function Details in Paper



Fusion Module
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Fusion Pipeline (Wald Protocol)
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Evaluation of SR

• OpenSR test : A comprehensive benchmark for real-world Sentinel-2 imagery 
super-resolution (https://github.com/ESAOpenSR/opensr-test)

• Metrics
• reflectance

• spectral

• Spatial

• synthesis

• ha_metric

• om_metric

• im_metric
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https://github.com/ESAOpenSR/opensr-test


Experiments

• Super-Resolution

• NAIP Harmonized

• NAIP Unharmonized

• World Strat

• Fusion Module

• NAIP Harmonized
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Quantitative Results
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More result in paper



Concurrent Work (Donike et al. 2025)

Method Reflectance 
↓

Spectral ↓ Spatial ↓ Synthesis 
↑

Hallucination 
↓

Omission ↓ Improvement ↑

DiffFuSR
(NAIP Harm)

0.0024 1.11 0.005 0.0083 0.4580 0.3543 0.187

LDSR-S2 0.003 1.26 0.010 0.007 0.34 0.46 0.21
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SR Baselines
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DiffFuSR (Ours) LDM Baseline Satlas



SR Baselines
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OpenSR Super ImageDiffFuSR (Ours)



SR Baselines
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OpenSR HRDiffFuSR (Ours)



Fusion Model

• Super-Resolution 

• NAIP Harmonized
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• Thanks for listening!

• Scan for Paper and Code.

Thanks to the European Space Agency, PRODEX program, for funding. 21
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