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Artificial intelligence, deep and machine learning



Remote sensing image classification

● Goal: “generate spatially explicit  

maps from remote sensing 

observations”
● Machine learning 

– Automates the process

– Fast

– Accurate

● Many di�erent classi�ers

– SVM, RF, Boosting, Neural nets



Machine learning classifiers

● Computational cost? 
● Accuracy? 
● Easiness?
● Robustness to dimensionality?



Hyperlabelme

http://hyperlabelme.uv.es/



Hyperlabelme:

● A platform to evaluate machine 

learning classifiers 
● Harmonized large set of labeled 

multispectral and hyperspectral 

images

– Number of classes

– Dimensionality

– Noise sources and levels
● Scalable and modular

 

http://hyperlabelme.uv.es/



Download image datasets
● HyperLabelMe runs a 

FAIR-use data policy
– Data freely available 

to the public and 
scientific 
community

– Download spectra 
and corresponding 
labels

– Run your algorithms 
offline

– Upload results
– Get your scores



Datasets are in plain text



Datasets are in plain text
Header



Datasets are in plain text
Header

The first column is the class 
label, the rest the spectra



Easy to read

We provide examples in 
MATLAB, Python and R of how 
to read the datasets.





Train your models offline and upload your predictions

Read Train Save



Train your models offline and upload your predictions



Causeme: understanding is harder than predicting!

http://causeme.uv.es/



Extension to causal discovery

● Learn what’s the cause and the effect from time series of variables
● Important implications in Earth science and climate

“Inferring causation from time series with perspectives in Earth system sciences”

Runge, Bathiany, Bollt, Camps-Valls, et al. Nat Comm (submitted), 2018.

“Causal Inference in Geoscience and Remote Sensing from Observational Data,” 

Pérez-Suay and Camps-Valls, IEEE Trans. Geosc. Rem. Sens, 2018



Extension to causal discovery

● CauseMe: http://causeme.uv.es

– Download time series with ground truth

– Run your causal discovery algorithm offline

– Upload your causal graph

– Get your results!

CauseMe: http://causeme.uv.es
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Conclusions



Conclusions

● A fact: Remote sensing needs machine learning
● A question: What’s the best classifier for my specific task?
● An observation: Often the simpler is the better
● Our aim: Hyperlabelme is a simple web platform to benchmark classifiers
● Working towards extensions:

○ Spatial context
○ Spatio-temporal classifiers

● Some relatives: 
○ Causal discovery in time series
○ Regression (parameter retrieval) algorithms

● Please contribute!

http://hyperlabelme.uv.es

http://causeme.uv.es

http://regressme.uv.es


