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What is an EO data cube?

Data cubes = regular partitions of space and time which may span multiple tiles
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Data cubes: Access to image time series

Graphics: Adaptation of material of Victor Maus



The need for image time series

Single-date images cannot capture seasonal variations
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Time series capture change



Space first, time later or time first, space later? 

Space first: classify images;
compare results in time

Time first: classify time series; 
join results to get maps
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graphics: V Maus, author



Unsmoothed classified map  Bayesian smoothing



The SITS R Package



Quality Analysis

ML models Classification and smoothing

LULC samples

EO data cubes

LULC maps

Satellite Image Time Series classification using SITS



Acessing EO cloud services with STAC 

sits
Digital Earth Africa

Earth on AWS Copernicus Data Space

Brazil Data Cube

Planetary Computer



Objects exist, Events occur

Mount Etna is an object. Etna’s 2018 eruption was an event.

Image: Sicilian Convention Bureau



Native forest Degradation by logging

Degradation by fire Clear cut Images: Alamy, INPE

Deforestation = sequence of events



Event-based samples

Burned area Cleared area

Forest Forest cut with regeneration



Comparing SITS with visual interpretation

SITS Visual



Time-series (2022)

Good training data is key to success



Good training data is key to success



Model and map evaluation
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Region 6

Source: Evaluating Convolution And Attention Time Series Algorithms For Classification In Tropical Biomes, Souza et al, IGARSS 2025
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Kfold > 98% accuracy!!!



Model and map evaluation

Classes
Acc. 

Metric

Pixel 

TCNN

Pixel 

LTAE

Region 

TCNN

Region

LTAE

Permanent PA (%) 100 100 98.00 96.00

Crops UA (%) 100 100 100 100

Urban PA (%) 98.00 88.00 92.00 88.00

Area UA (%) 77.78 95.65 83.64 95.65

Water PA (%) 100 100 100 100

Bodies UA (%) 100 100 100 100

Temporary PA (%) 26.00 76.00 46.00 70.00

Crops UA (%) 92.86 86.36 88.46 81.40

Natural PA (%) 100 100 100 100

Vegetation UA (%) 68.49 83.33 71.43 79.37

OA (%) 84.80 92.80 87.20 90.80
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Proper estimation accuracy methods for LULC Maps



e-sensing.github.io/sitsbook

http://e-sensing.github.io/sitsbook/
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