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Where I come from…

Utrecht University,
1985-1991, 1991-1996

We wrote command-line 
programs. In C, to make them 
portable. Understanding file 
formats meant interoperability.



What GIS meant in the 1980’s:

https://r-spatial.org/2016/11/29/openeo.html

https://r-spatial.org/2016/11/29/openeo.html


What GIS meant in the 1990’s:



Open source GIS / spatial data science in the 2000’s: 
For GDAL, also read: PRØJ, GEOS, ...



R-Spatial around 2020’s:

https://r-spatial.org/book

https://r-spatial.org/book


Big Earth Observation data analysis platforms, 2010’s:



Big Earth Observation data analysis platforms, 2020’s:



https://xkcd.com/927/
Well, is it?

But isn’t this....

https://xkcd.com/927/


Funding situation:
● openEO H2020 “EO Big Data shift” call, 2017-2020, ~2M, https://openeo.org/ : API, 

processes, use cases, P.O.C.
● openEO Platform: ESA “Open Earth Engine” ITT; 2020-2022, ~1M, https://openeo.cloud/ : 

public instances, use cases, ARD, ...
● @ESA Phi Week: call for early adopters (free!)

https://openeo.org/
https://openeo.cloud/


   11ESA UNCLASSIFIED - For ESA Official Use Only

A Federated Open Earth Observation Platform
openEO Platform
A. Jacob, M. Mohr, P. Griffiths, C. Briese, J. Dries, E. Pebesma, G. Milcinski, M. Claus, PJ. Zellner, 
S. Lippens, D. Thiex, V. Ardizzone, D. Clarijis, B. Driessen, C. Reimer and P. Stranner
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Outline

• Why do we need openEO?
• Capability Gaps
• Data Management Burden
• Vendor lock-in
• Reproducibility

• Intro to openEO:
• API
• Processes
• Clients

• What added value brings openEO platform?
• openEO as a service
• Data and Processing Federation
• Added Capabilities & Use Cases

• How to get involved?
• Early Adopters
• Forum



   13

Why do we need openEO?
The Standardization GAP

Eurac Research 
2021, contains 
modified 
Copernicus 
Sentinel data 
[2016], processed 
by ESA.
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Why do we need openEO?
The Data Management Burden…

Credits: H. Kristen – ESA open Science 2017

Task 1

Process 3

Task 3Task 2

Process 1

Process 2

Thread 
1Thread 
2Thread 
1Thread 
2Thread 
1Thread 
2
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Introduction to openEO
The API

APIAPI

Eurac Research 
2021, contains 
modified 
Copernicus 
Sentinel data 
[2016], processed 
by ESA.

https://openeo.org

RESTful API, specified with OpenAPI
https://api.openeo.org 

Pre-defined process descriptions
https://processes.openeo.org 

STAC for meta data description 
https://stacspec.org 

based on OGC API building blocks

https://openeo.org/
https://api.openeo.org
https://processes.openeo.org
https://stacspec.org
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Clients

Abstract workflow definition

Data 
Selection

Data 
Analysis

Result 
Access

openEO back-end infrastructure

Job 
Managem

ent

Graph 
Parsing

Execution 
Engine

Y

X

t

Feature 1
…
Feature N

Introduction to openEO
Processing
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Why do we need openEO?
The Standardization GAP

EODC 2020, contains modified Copernicus Sentinel data [2018], processed by ESA.



   18

openEO Platform responds to the ESA tender “Open Earth Engine”, targeting a federated open 
infrastructure for scalable, cloud-based EO processing and analytics. 

openEO Platform
background

Ambitious goal to be met by reuse                        and integration of existing components: 
• Built on the foundation of H2020 openEO project and API (grant number 776242)
• Consortium including three key EO cloud operators
• Building on active user community

https://openeo.org/
http://cordis.europa.eu/projects/776242
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openEO Platform
background

Driving concepts for addressing the capability gap in Europe:

Enabling simplicity: intuitive analytics & programming libraries, dynamic 
resource allocation, federated cloud environments

Providing transparency: Transparency of source code, scientific integrity & 
reproducibility,  clarity & prior estimation of costing, confidentiality of IPR;

Pixel to continental scalability: pixel-level data access, scalable “building block” 
processes, clear roadmap for continental-global scale processing;
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openEO Platform
federation

API

https://openeo.cloud 

openEO 
Aggregator

https://openeo.cloud
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Processing of Analysis Ready Data (ARD)

•Define virtual datacube based on collection, time and area of interest
•Apply CARD4L compliant ARD processing in batch mode, to retrieve 
normalised backscatter

https://ceos.org/ard/ https://github.com/stac-extensions/card4l
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Roadmap and use cases

UC1: 
ARD UC3:

Crop 
Features

NO2

UC4:
NO2

 

UC 11:
Flood
Risk

UC 15:
Crop

Conditions

Iteration II, Sep ‚21 Iteration III, Mar ‚22 Iteration IV, Sep ‘22Iteration I, March ‚21KO Sep ‘20

1. Systematic 
Feature 
Engineering

2. Pixel Level 
Phenology

1. Use existing Service
2. Generate Indices

1. Full Archive 
Frequency 
Reductions

2. BYOC

1. Temporal 
Resampling

2. Global Processing 
e.g. moving window

UC6:
NRT 

Forest

1. Time Series 
modelling

2. Change 
Detection  
Event Alerting

UC8: 
Canopy
Cover

1. Downscaling
2. Regression 

Modelling

UC9:
Dynamic
 LC EU

1. Dynamic ML 
parametrisation

2. Sampling UC2:
Vessel

Detection

1. High Volume SAR 
Analytics

2. Link to AIS 
tracking

https://www.google.com/imgres?imgurl=https%3A%2F%2Fimage.flaticon.com%2Ficons%2Fpng%2F512%2F23%2F23765.png&imgrefurl=https%3A%2F%2Fwww.freepik.com%2Ffree-icon%2Fpicture-frame-with-mountain-image_748687.htm&tbnid=uF0RU4CfB6svOM&vet=12ahUKEwj41byUsdXkAhUaB1AKHb1oBDYQMygAegUIARCDAQ..i&docid=TgdQqQ143PHOJM&w=512&h=512&q=image%20icon&hl=en-US&client=firefox-b-d&ved=2ahUKEwj41byUsdXkAhUaB1AKHb1oBDYQMygAegUIARCDAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fimage.flaticon.com%2Ficons%2Fpng%2F512%2F23%2F23765.png&imgrefurl=https%3A%2F%2Fwww.freepik.com%2Ffree-icon%2Fpicture-frame-with-mountain-image_748687.htm&tbnid=uF0RU4CfB6svOM&vet=12ahUKEwj41byUsdXkAhUaB1AKHb1oBDYQMygAegUIARCDAQ..i&docid=TgdQqQ143PHOJM&w=512&h=512&q=image%20icon&hl=en-US&client=firefox-b-d&ved=2ahUKEwj41byUsdXkAhUaB1AKHb1oBDYQMygAegUIARCDAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fimage.flaticon.com%2Ficons%2Fpng%2F512%2F23%2F23765.png&imgrefurl=https%3A%2F%2Fwww.freepik.com%2Ffree-icon%2Fpicture-frame-with-mountain-image_748687.htm&tbnid=uF0RU4CfB6svOM&vet=12ahUKEwj41byUsdXkAhUaB1AKHb1oBDYQMygAegUIARCDAQ..i&docid=TgdQqQ143PHOJM&w=512&h=512&q=image%20icon&hl=en-US&client=firefox-b-d&ved=2ahUKEwj41byUsdXkAhUaB1AKHb1oBDYQMygAegUIARCDAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fvisualpharm.com%2Fassets%2F418%2FGrid-595b40b85ba036ed117dc169.svg&imgrefurl=https%3A%2F%2Fwww.visualpharm.com%2Ffree-icons%2Fgrid-595b40b85ba036ed117dc169&tbnid=Spa0WQRrStqxfM&vet=12ahUKEwiwtpersdXkAhUSn7QKHQIoDrAQMygEegUIARCHAQ..i&docid=BTN7ZynEgLXWJM&w=800&h=800&q=grid%20image%20icon&hl=en-US&client=firefox-b-d&ved=2ahUKEwiwtpersdXkAhUSn7QKHQIoDrAQMygEegUIARCHAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fvisualpharm.com%2Fassets%2F418%2FGrid-595b40b85ba036ed117dc169.svg&imgrefurl=https%3A%2F%2Fwww.visualpharm.com%2Ffree-icons%2Fgrid-595b40b85ba036ed117dc169&tbnid=Spa0WQRrStqxfM&vet=12ahUKEwiwtpersdXkAhUSn7QKHQIoDrAQMygEegUIARCHAQ..i&docid=BTN7ZynEgLXWJM&w=800&h=800&q=grid%20image%20icon&hl=en-US&client=firefox-b-d&ved=2ahUKEwiwtpersdXkAhUSn7QKHQIoDrAQMygEegUIARCHAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fvisualpharm.com%2Fassets%2F418%2FGrid-595b40b85ba036ed117dc169.svg&imgrefurl=https%3A%2F%2Fwww.visualpharm.com%2Ffree-icons%2Fgrid-595b40b85ba036ed117dc169&tbnid=Spa0WQRrStqxfM&vet=12ahUKEwiwtpersdXkAhUSn7QKHQIoDrAQMygEegUIARCHAQ..i&docid=BTN7ZynEgLXWJM&w=800&h=800&q=grid%20image%20icon&hl=en-US&client=firefox-b-d&ved=2ahUKEwiwtpersdXkAhUSn7QKHQIoDrAQMygEegUIARCHAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fvisualpharm.com%2Fassets%2F418%2FGrid-595b40b85ba036ed117dc169.svg&imgrefurl=https%3A%2F%2Fwww.visualpharm.com%2Ffree-icons%2Fgrid-595b40b85ba036ed117dc169&tbnid=Spa0WQRrStqxfM&vet=12ahUKEwiwtpersdXkAhUSn7QKHQIoDrAQMygEegUIARCHAQ..i&docid=BTN7ZynEgLXWJM&w=800&h=800&q=grid%20image%20icon&hl=en-US&client=firefox-b-d&ved=2ahUKEwiwtpersdXkAhUSn7QKHQIoDrAQMygEegUIARCHAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fvisualpharm.com%2Fassets%2F418%2FGrid-595b40b85ba036ed117dc169.svg&imgrefurl=https%3A%2F%2Fwww.visualpharm.com%2Ffree-icons%2Fgrid-595b40b85ba036ed117dc169&tbnid=Spa0WQRrStqxfM&vet=12ahUKEwiwtpersdXkAhUSn7QKHQIoDrAQMygEegUIARCHAQ..i&docid=BTN7ZynEgLXWJM&w=800&h=800&q=grid%20image%20icon&hl=en-US&client=firefox-b-d&ved=2ahUKEwiwtpersdXkAhUSn7QKHQIoDrAQMygEegUIARCHAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fvisualpharm.com%2Fassets%2F418%2FGrid-595b40b85ba036ed117dc169.svg&imgrefurl=https%3A%2F%2Fwww.visualpharm.com%2Ffree-icons%2Fgrid-595b40b85ba036ed117dc169&tbnid=Spa0WQRrStqxfM&vet=12ahUKEwiwtpersdXkAhUSn7QKHQIoDrAQMygEegUIARCHAQ..i&docid=BTN7ZynEgLXWJM&w=800&h=800&q=grid%20image%20icon&hl=en-US&client=firefox-b-d&ved=2ahUKEwiwtpersdXkAhUSn7QKHQIoDrAQMygEegUIARCHAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fimage.flaticon.com%2Ficons%2Fpng%2F512%2F23%2F23765.png&imgrefurl=https%3A%2F%2Fwww.freepik.com%2Ffree-icon%2Fpicture-frame-with-mountain-image_748687.htm&tbnid=uF0RU4CfB6svOM&vet=12ahUKEwj41byUsdXkAhUaB1AKHb1oBDYQMygAegUIARCDAQ..i&docid=TgdQqQ143PHOJM&w=512&h=512&q=image%20icon&hl=en-US&client=firefox-b-d&ved=2ahUKEwj41byUsdXkAhUaB1AKHb1oBDYQMygAegUIARCDAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fstatic.thenounproject.com%2Fpng%2F23746-200.png&imgrefurl=https%3A%2F%2Fthenounproject.com%2Fterm%2Fcloud%2F67209%2F&tbnid=shW2tUX83lCeDM&vet=12ahUKEwjV_5eLt9XkAhWRh7QKHZAFCK4QMygFegUIARCIAQ..i&docid=IWKus2XQNVzeXM&w=200&h=200&q=cloud%20icon&hl=en-US&client=firefox-b-d&ved=2ahUKEwjV_5eLt9XkAhWRh7QKHZAFCK4QMygFegUIARCIAQ
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The Early Adopter Community

"Feedback is worth a lot – be part of the community"
Website:

• openeo.cloud
Engage: 

• Early Adopter registration: https://openeo.cloud/early-adopters/  
• Twitter: @openEO_Platform
• https://forums.openeo.cloud 

Contact Point:
• openeo-platform@eodc.eu

http://openeo.cloud
https://openeo.cloud/early-adopters/
https://forums.openeo.cloud/

