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The Bitter Lesson
The most significant advancements in AI have come from 

focusing on general methods that leverage computation rather 
than human-designed representations and knowledge

Richard Sutton, 2019, http://www.incompleteideas.net/IncIdeas/BitterLesson.html
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5TB/day/satellite = exabytes of observations



Can we spot changes in realtime?

Can we predictively model the planet?

Can we identify activity anywhere?v1

v2

v3

Interactively!

Mega scaling!

Emergent re
asoning!



The Bitter Lesson for Satellite Data: the signal is noisy
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The Bitter Lesson for Satellite Data: signals are temporal
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Few-shot labelsUnlabelled Self-Supervised Learning
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The Bitter Lesson for Satellite Data: life's too short  
                   (to do anything other than self supervised learning)
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"TESSERA: A Foundation Model for Earth Observation", Z. Feng et al 
https://arxiv.org/abs/2506.20380

TESSERA: an "AI world map" for many uses

We generate 128-dimension images encoding the 
annual spectral-temporal evolution for 10m2 tiles



Observations
"what we sense"

Machine learning can help compress petabytes of 
observations into gigabytes of label-efficient 
classifiers for a variety of downstream tasks

TESSERA: an "AI world map" for many uses



"TESSERA: A Foundation Model for Earth Observation", Z. Feng et al 
https://arxiv.org/abs/2506.20380

Let's see TESSERA in action!



TESSERA: same map tiles, lots of downstream uses
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TESSERA: same map tiles, lots of downstream uses

Predicting Forest Height



TESSERA: growing a worldwide user community

TESSERA Download 
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required!

can run offline 
a mobile phone

lots of energy 
to train it once

very little energy 
to re-use multiple times

1) Label Efficient: just a few hints are enough to get started.
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2) Emergent Learning: embeddings cluster unexpectedly.
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3) Global Model: regional fine-tuning makes things worse! 
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2) Emergent Learning: embeddings cluster unexpectedly.
1) Label Efficient: just a few hints are enough to get started.

3) Global Model: regional fine-tuning makes things worse! 

Easy-to-use Python/OCaml libraries 
No GPUs needed for many simple tasks 
Growing community of worldwide users helping 
Cloud platform independent and on-prem / offline 
Sovereign training and inference via torchgeo 
Coding agent friendly with Claude skills

TESSERA: growing a worldwide user community



Can we spot changes in realtime?

Can we predictively model the planet?

Can    v1

v2

v3

Interactively!

Mega scaling!

Emergent re
asoning!

How will TESSERA change the world?



v1 is currently SOTA, but it can be even better!

Scaling the model size: v1 to v2  (at a University)



Scaling the model size: v1 to v2  (at a University)
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v1 took 6,200 GPU hours on 
AMD MI300Xs and used 1/400th 
of a single year. 
 
We have vast amounts of training 
data not being used in v1! 
 
Scaling experiments show log(n) 
improvements in v2. 
 
Going from 1bn->10bn parameters: 
if we can find GPUs+storage!



Unlabelled Self-Supervised Learning
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Spotting planetary changes in real time
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What if we could get a billion geolabels?
We've spent two years building up a giant global label database from  
public and private datasets, using LLMs and coding agents.

15m academic papers fulltexts via the University Library

Global Biodiversity Information Facility (3.6bn observations).
IUCN Red List of Endangered Species, iNaturalist, OpenStreetMap, ...

The debug dashboards we built for this are currently 
accidentally going viral in the ecology community!



But how do do LIVE programming?!
Scientists continuously collect new data and refine modeling and 
analysis approaches. But models and analyses as reported in 
publication and scientific artifact repositories are frozen in time.


Not good enough.
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x6 billion
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A DAG to describe a planet
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x1 million runs

A program to describe a planet
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