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…and how to use it!



 

Wildlife

Duporge et al 2020

Photos: https://blog.maxar.com/earth-intelligence/2021/deep-learning-detects-elephants-
in-maxar-satellite-imagery-on-par-with-human-accuracy

https://www.mdpi.com/2072-4292/12/6/901

Combining satellite imagery and machine learning (SIML) has 
the potential help monitor our world across multiple domains:

Deforestation

de Bem et al 2020

http://sustain.stanford.edu/predicting-poverty
https://blog.maxar.com/earth-intelligence/2021/deep-learning-detects-elephants-in-maxar-satellite-imagery-on-par-with-human-accuracy
https://blog.maxar.com/earth-intelligence/2021/deep-learning-detects-elephants-in-maxar-satellite-imagery-on-par-with-human-accuracy
https://blog.maxar.com/earth-intelligence/2021/deep-learning-detects-elephants-in-maxar-satellite-imagery-on-par-with-human-accuracy
https://www.mdpi.com/2072-4292/12/6/901


Currently, transforming satellite imagery into relevant statistics is:

• costly (computation and expertise) 

• domain-specific e.g. ResNet-18



However, in SIML problems, the same images summarize multiple outcomes: 


tree cover  :  10%

road length  :  2.7km

avg. income  :  $67,000

population  :  264 people

Currently, transforming satellite imagery into relevant statistics is:

• costly (computation and expertise) 

• domain-specific
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MOSAIKS: 
Multi-task Observation with SAtellite Imagery and random Kitchen Sinks

predicted actualXβ forest

(1) merge 
labels

(2) solve linear 
regression

(3) linear predictions in new 
locations



Accessibility


Generalizability


Simplicity

The prediction step should be simple to use 
and computationally efficient for users.
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predicted actualXβ forest

(1) merge 
labels

(2) solve linear 
regression

(3) linear predictions in new 
locations
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Accessibility


Generalizability


Simplicity

The same system should be useful for many 
prediction tasks using a common source of 

satellite imagery
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Accessibility


Generalizability


Simplicity
The algorithms behind the prediction system 

should be as simple as possible. 

unsupervised 
embedding

predicted actual

predicted actualXβpopulation
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MOSAIKS compared to fine-tuned ResNet-18 (within US)

Fully trained ResNet-18: 7.9 hours 
(AWS EC2 p3.xlarge, Tesla V100 GPU) 

Training times:
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MOSAIKS: 2 minutes
(Laptop) 



Fast retraining of MOSAIKS  simplifies context-aware 
sensitivity analyses.     h

Example: as degree of spatial extrapolation (δ) increases, how does 
performance degrades differently across task domains? 

Training data
Validation data

Method: change 
conditions, retrain



Fast retraining of MOSAIKS  simplifies context-aware 
sensitivity analyses.     h

Example: as degree of spatial extrapolation (δ) increases, how does 
performance degrades differently across task domains? 

Training data
Validation data

Method: change 
conditions, retrain

For each training 
condition, 

~2 min vs. hours



Now available! A public API where users can query 
for features and run their own scientific analyses:

siml.berkeley.edu

Our team: Tamma Carleton, Trinetta Chong, Hannah Druckenmiller, Eugenio Noda, Jonathan 
Proctor, Esther Rolf and Solomon Hsiang
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