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CHALLENGE AND OPPORTUNITY

Foundational Models (FMs) are trained on a wealth of data to encode
information into embedding spaces
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Obtained from: TerraMesh

Embedding spaces efficiently compress data into its salient structures that
can be further fine-tuned for downstream tasks

Burnscars detection

Flood detection

But what happens for extreme cases when:

New data is Out-of-Distribution: The downstream uncertainty is high:
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Can we make FMs say #|DK?

SHRUG-FM
Out-of-Distribution Detection

Pre-training embeddings Known embedding space clusters
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Model Uncertainty Quantification

Ensembling + bootstrapping
‘ Variance Prediction
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Discard-based evaluation to monitor practical utility of uncertainty estimates

Distribution of F1 Scores on Test Set
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Combined reliability flags

Data within distribution
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Low model uncertainty

Data OOD
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High model uncertainty
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Next Steps

Further Analysis:
+ Extend and thoroughly evaluate selective prediction

» Extend to other downstream use cases (Floods and Landslides)
+ Extend to more FMs (varying pretraining task and architectures)

Proof-of-concept dashboard

Township of Lee, Minnesota, US

Broadleaf Deciduous Forest (Closed)
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IN EXTREME ENVIRONMENTS



