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Overview
SemanticEO datacubefor Austria
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Sentinel-2 Semantic Data Cube Austria
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Áfirst operational semantic EO data cube worldwide

ÁSen2Cube.at exemplarily shows that it is possible to 

Áconduct semantic content-based image and information retrieval 
(SCBIR) through time in big EO databases

Áallow human users to query and analyse EO data on a higher 
semantic level (i.e. based on at least basic land cover units and 
encoded ontologies). 



Main facilitator: the semantic skin as intermediate layer
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Main facilitator: the semantic skin as intermediate layer
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Asemantic EO data cube or a semantics-
enabled EO data cube is a data cube, where for 
eachobservation at least one nominal (i.e., 
categorical) interpretation is available and can 
be queried in the same instance.

Augustin, H., Sudmanns, M., Tiede, D., Lang, S., & Baraldi, A. (2019). SemanticEarth 
Observation Data Cubes. Data, 4(3). https://doi.org/10.3390/data4030102



Sentinel-2 scene 
(Austrian/German border)

27 August 2016



96 spectral categories 
(Austrian/German border)

27 August 2016



Semantic enrichment

8

Áthe semantic enrichment used in Sen2Cube.at is a 
physical-model-based, spectral categorisation and 
additionally derived information (Satellite Image 
Automatic Mapper ςSIAM decision tree software*)

Áthese processes are fully automated and free of any 
user parametrisation. 

Ásemantic information of pre-classifications is usually 
inferior to traditional land cover classes - within the 
Sen2Cube.at project we try to reach Level 2A 
product status (ESA categorisation) e.g. up to FAO 
LCCS Phase 1 (Dichotomous Phase (DP)), application 
independent.

Fully automatedSIAM mappingof a Sentinel- 2A image

ontoa legendof 96 multi-spectralcolournames(spectral

categories),

*Baraldi, A., Humber, M.L., Tiede, D., Lang, S., 2018. GEO-CEOS stage 4 validation of the Satellite Image Automatic Mapper lightweight computer 
program for ESA Earth observation level 2 product generation - Part 1: Theory. Cogent Geosci. 4, 1ς46. doi:10.1080/23312041.2018.1467357



Key concept for spatiotemporal analytics of multi-source big EO data

Semantic content-based queries through time and space in 
user defined AOIs by a graphical inference engine

Optical satellite 
image and 
associated fully 
automatic data-
derived 
information layers
�‡ categorical variables 

at time T-x = Scene 
classification map 
(SCM)

�‡ Data-derived EO 
Level 2 numeric 
variable(s) at time T-
x, e.g., class-
conditional spectral 
index(es)

Data cube system 
(here:ODCOpen Data 
Cube) storing images 
and image derived 
products for fast 
querying through time 
"on-the-fly"
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Tiede, D., Baraldi, A., Sudmanns, M., Belgiu, M., Lang, S., 2017. Architecture and Prototypical 
Implementation of a Semantic Querying System for Big Earth Observation Image Bases. Eur. J. 
Remote Sens. 50, 452ς463. doi:10.1080/22797254.2017.1357432
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