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Innovative instrument

Innovative ground segment?

How to make the future of EO users better?
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“How to share my 

results (few GB of 

data) with my peers?”

“I don’t like the official dataset but I have a good idea for improving it.”

“Where do I find in-situ data to validate my results?”

“Am I using the latest version of the 
dataset?”

“I cannot do all what 
I want with the tool box.”

“I don’t have enough 

space to store all my 

TB data.”

“My computation 

takes too much 

time!”

EO User’s point of view
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Data Access 
(e.g. Data 

Hub)

Webpage & 
Wiki

Tools (e.g. 
Toolbox)

Processing 
(e.g. Cloud 
Toolbox)

Re-processing 
(e.g. GPOD)

Training (e.g. 
MOOCs)

Forum

Today, services to EO mission data users are scattered
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à It’s a Virtual open and collaborative environment that…

“Mission Algorithm and Analysis Platform”

Enables 
researchers to 
easily discover, 

process, visualize, 
and analyze large 
volumes of data.

Provides tools and 
infrastructures to 

bring data into the 
same coordinate 

reference frame to 
enable 

comparison, 
analysis, data 

evaluation, and 
data generation.

Provides a version-
controlled science 

algorithm 
development 

environment that 
supports tools, co-
located data, and 

processing 
resources.

Addresses 
intellectual property 
and sharing issues 

related to 
collaborative 

algorithm 
development and 

sharing of data and 
algorithms.

Try the MAAP! 
https://scimaap.net
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Unified user access to the functions of joint NASA-ESA MAAP

Up to date data and algorithms      +       Collaborative community

Data and 
computing

Data and 
computing

MAAP
Joint 

access to 
data and 

algorithms

NASA-ESA Multi-Mission Algorithm and Analysis Platform
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Meteorological data

2D data visualisation
• Search, discovery, overlay
• L1, L2, L3

3D data visualisation
• PolinSAR, TomoSAR

Time series 
visualisation

In-situ measurement (e.g. 
Forest Observation System)

http://www...

à Data visualisation
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Upload data
• raster, vector, table

Download dataSelect existing algorithms

Generate products
• Systematic generation (every 6 months)
• On demand

Official L1, L2/3 algorithms

Share computed data
• Share link to give 

access to the data
• Export figure
• Embedded content in 

webpages, pdf…

Stand id Biomass 
[ton/ha]

Biomass error 
[ton/ha]

1 201.9 25
5 159.6 25
9 218.4 25
10 150.4 25
12 267.1 25
14 52.0 25
15 111.5 25
16 264.8 25
17 142.5 25
18 246.3 25

Research L1, L2/3 algorithms

à Data processing (product generation) 

http://www...
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Modify/write processing 
algorithms

• Modify official L1, L2/3 
• Compute own L1, L2/3
• Generate new products

Tools for self validation
Create figures

“Free access to all the 
functionalities”
• With a limit of processing 

time and data storage
• Additional resources can 

be ordered or allowed for 
specific users

Share algorithms
• Share link to give access 

to the algorithm and/or 
environment

http://www...

New concept 
at ESA!

à Product Algorithm Laboratory
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Algorithm improvement by MAAP users:
1- modify processing algorithm/code

2- generate the corresponding new dataset

3- Self Validation 
by MAAP users

using validation data 
available in MAAP

4- Verification and 
approval of new 
official dataset

Algorithm initial 
definition

First algorithm 
implementation

Mission Algorithm and Analysis Platform (MAAP)

Ø Processing algorithms evolution is easier as the 
development and implementation are made within the 
same environment

Ø Allow to arrive faster to stable algorithms for 
R&D missions on a user cooperative approach

Ø People outside the core science team can contribute to 
the product improvement cycle

Concepts of “Open Science”à Well adapted to R&D EO missions

New approach!
ESA: Product Algorithm Laboratory
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BIOMASS Product Algorithm Laboratory

biopal@esa.int
biopal.org

github.com/BioPAL

Open source

Today:
Level-2 prototype 

algorithms

Tomorrow:
Level-1 (as much 

as possible), 
Level-2 and Level-

3 operational 
algorithms

New concept 
at ESA!
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Link to online notebooks
• Write and execute live code 

(e.g. Jupyter)

Forum
• FAQ
• Conversations between 

users, with the agency…

Wiki
• All the information 

related to the mission, 
instrument, data 
acquisition…

Link to social networks
• Blogs
• Facebook, Twitter, Research gate…

http://www...

à Information sharing
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MAAP « tour »

Exemple of the BRIX-2
(2nd Biomass Retrieval Inter-Comparison eXercise)
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E. Running core algorithm at large scale and 
accessing external data

Clement

Sentinel-1
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E. Running core algorithm at large scale and 
accessing external data

Clement

Sentinel-2
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E. Running core algorithm at large scale and 
accessing external data

Clement

Sentinel-2
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E. Running core algorithm at large scale and 
accessing external data

Clement

Sentinel-2
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E. Running core algorithm at large scale and 
accessing external data

Clement

ALOS
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Sar data
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In-situ data
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Workspace with data access
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Workspace with data access
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Workspace with info on the data
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Examples Calib
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Examples Calib



26

bioPAL
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Examples Calib
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Examples Valid
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Forum with documents

Under update
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In addition…
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NASA: ICESat-2 data fill GEDI’s northern data gap for 
global lidar mapping

Open science product 
created on the ESA-NASA 

MAAP.

Explore this map here:
https://earthdata.nasa
.gov/maap-biomass

https://earthdata.nasa.gov/maap-biomass
https://earthdata.nasa.gov/maap-biomass
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• The MAAP will make connections between data, 
algorithms, software and results.

• The MAAP brings together data from various 
spaceborne missions from various organizations 
to support development of global biomass maps.

• BioPAL and the Concept of the Product Algorithm 
Laboratory make it easier to reproduce results 
and build from existing work.

• The concept of MAAP will become the baseline for 
all the future ESA missions.

Conclusion

Your feedback is important 
and can be provided here:


