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FOUNDATION MODELS IN EXTREME ENVIRONMENTS

SHRUG-FM: Reliability-Aware Foundation 
Models for Earth Observation
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source: TerraMesh, Blumenstiel et al.
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CROMA

GFM-Swin RemoteCLIPSatlasNet

… and more

Many different foundation models for Remote Sensing….

DOFA
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DOFA IDK
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The data doesn’t know The model doesn’t know

IDK 
flagging and selective 
predictions
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Datasets Foundation Model

EXEBench

WorldFloods

Landslide 
Reference Data
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1. The raw information is unknown
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I’ve never seen anything like 
this before! 

1. The raw information is unknown
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1. Merge data with 
location

2. Compute quantiles 
wrt. pre-training 
data ⚐

3. Compute spatial 
density in location 
⚐
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2. FM maps the information into the unknown
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OOD score ≤ threshold

2. FM maps the information into the unknown
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OOD score > threshold I don’t really 
understand what I’m 

looking at. . .

2. FM maps the information into the unknown
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● Input space: Raw Images

○ SSL4EOS12 : Sentinel-2
○ 250k samples, ~550GB
○ 13 bands: 652.288 dims.

● Embedding space

○ ViT small pre-trained on SSL4EOS12
○ Numpy arrays, ~400MB
○ 384 dimensions

[0.23 2.45 5.66 …… 6.21]

Foundation 
Model: ViT small 

architecture

Problem Set-up



ESLAB.AI

I don’t know where to put this

● K Means

○ Faiss k-means
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● Normalized distance:  

Out-of distribution detection
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Out-of distribution detection
● Normalized distance:  
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● Normalized distance 
● Nearest Centroid Distance Deficit:

Out-of distribution detection
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…

decoder

…

decoder

…

Decoders are trained 
with different samples of 

training data

…

decoder

encoder training data

3. The information is not enough to solve the task
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…

decoder

…

decoder

…

Ensemble Prediction

Decoders are trained 
with different samples of 

training data

…

decoder

encoder training data

3. The information is not enough to solve the task
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predicted

entropy

predicted

entropy
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predicted

entropy
area of the interest

Integral of entropy

predicted

entropy
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What constitutes a failure?

1. What is the application?

2. What is the specific usage?

Burn Scars Segmentation, Flood Segmentation,...

Damage Assessment, Media Information, 
Reforestation, Rapid Response,...

Evaluating Selective 
Prediction
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predicted ground truth predicted ground truth

Selective Prediction as a 
Classification Problem
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For each task:

1. Automatic feature 
selection

2. Hyperparameter 
tuning

3. Training of a final 
shallow tree for 
failure classification
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SHRUG FM, an adaptable framework for FM uncertainty
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https://2025-esl-extreme-environments-demo-rj7dyok9w.vercel.app
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#makeFMsayIDK
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Risk-Coverage Curve Entropy

Dropping highest failure score samples

Should reduce 
the percentage 
of failures

Risk should go 
down!
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Results: Risk-Coverage Curve
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Results: Discard Performance
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Results: Discard Performance
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Features chosen by Task (Over 30 runs with different seeds)
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