Analysis of Big Earth Observation Data Cubes
with Satellite Image Time Series
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What is an EO data cube?
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EO image collection EO data cube Time series selection Image selection

Data cubes = regular partitions of space and time which may span multiple tiles



Data cubes: Access to image time series
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Graphics: Adaptation of material of Victor Maus



The need for image time series
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Single-date images cannot capture seasonal variations



NDVI
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Time series capture change
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Space first, time later or time first, space later?
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Time first: classify time series; M\J\

join results to get maps

graphics: V Maus, author
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The SITS R Package
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Satellite Image Time Series classification using SITS

Samples (258) for class Pasture in band = NDVI
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LULC samples

EO data cubes

Satellite Imagery
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Acessing EO cloud services with STAC

Digital Earth Africa
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Objects exist, Events occur

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

Event-based samples
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Comparing SITS with visual interpretation
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Good training data is key to success
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Good training data is key to success
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Model and map evaluation

LAND USE AND LAND COVER MAPS OF THE MUNICIPALITY OF PETROLINA - PE
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Source: Evaluating Convolution And Attention Time Series Algorithms For Classification In Tropical Biomes, Souza et al, IGARSS 2025



Model and map evaluation

LAND USE AND LAND COVER MAPS OF THE MUNICIPALITY OF PETROLINA - PE
TempCNN LightTAE
Pixel-based

Kfold > 98% accuracy!!!
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Model and map evaluation

Classes Acc. Pixel Pixel Region
Metric TCNN LTAE TCNN
Permanent PA (%) 100 100 98.00 96.00
Crops UA (%) 100
Urban PA (%) 88.00
Area UA (%) 95.65
Water PA (%) 100
Bodies UA (%) 100
Temporary PA (%) 70.00
Crops UA (%) 81.40
Natural PA (%) 100
Vegetation UA (%) 79.37
OA (%) 84.80 92.80 87.20 90.80




Proper estimation accuracy methods for LULC Maps

Remote Sensing of Environment 148 (2014) 42-57

Contents lists available at ScienceDirect

Remote Sensing of Environment

journal homepage: www.elsevier.com/locate/rse

Review

Good practices for estimating area and assessing accuracy of land change @Cwmm
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Satellite Image Time Series Analysis on Earth
Observation Data Cubes

Greetings

Welcome to the age of big Earth
observation data! With free access to
massive data sets, we need new
methods to measure change on our
planet. This book will help you to use
state-of-the-art tools to work with image
time series. Time series are a powerful
tool for monitoring change, providing
insights and information that single
snapshots cannot achieve. Combined
with Earth observation data cube, time

b : series analysis are a new and exciting
SITS: Satellite image time paradigm. This book offers a

series an_alysis on Earth comprehensive appraisal of this
observation data cubes emerging discipline.

e-sensing.github.io/sitsbook
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