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2 ¥ Overview

The BIOMASS
Ground Segment
Architecture

BioPAL: The Open- 1he concept of

Mission Algorithm
Source BIOMASS and Analysis

qlacesson Platform (MAAP)
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. +) The BIOMASS Ground Segment

The BIOMASS Ground Segment is composed by several entities:
- Flight Operations Segment (FOS)

X-band data
stream

- Calibration Transponder $-band data

stream

. RF signal

Biomass calibration concept towards mission operations v

Philio Willemsen | European Space Agency (ESA) | Germany
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Data Access —
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 Payload Data Ground Segment (PDGS)

Science Data Acquisition

Mission Planning

Data Handling (i.e. Processing)
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https://express.converia.de/index.php?page_id=18446&v=AuthorList&do=17&day=3996&entity_id=376282
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2017-Jan-01 06:00:01 UTC

Lat :45.8718
Lon :30.9408

MLST : 08:03:46

SZA : 87.54 deg v’,i:-:\(»
Range: 241874 km b
Altitude : 24187.4 km
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BIOMASS Product Family tree
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BIOMASS Mission Data Volume Eesa

REPEAT_CYCLE MAJOR_CYCLE MONTHLY GLOBAL_COVERAGE | INT_PHASE (6 GC) [0% OVH]

CADU_VOLUME 0.70 7.47 6.54 52.28 313.68
RAW_VOLUME 0.61 6.52 5.70 45.63 273.77
swmcvome oo oo oo 000 oon| - Overall the mission will generate
LO.VOLUME 0.70 7.48 6.55 52.38 314.28 3-4PB over the 5 years
LOM_VOLUME 0.00 0.03 0.02 0.20 119
ORBIT_VOLUME 0.00 0.00 0.00 0.00 0.01
ATTITUDE_VOLUME 0.00 0.00 0.00 0.00 0.01 BIOMASS is a quarter of Sentinel-
L1A_VOLUME 1.20 12.86 11.25 90.02 540.10

L1C_VOLUME 0.90 9.64 8.44 67.51 405.08 1 unit

L1B_VOLUME 0.25 2.63 2.30 18.43 110.56
TOTAL 4.35 46.64 40.81 326.45 1958.71

BIOMASS Mission Volume
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" N
BIOMASS Product |ayOUt “Low-Level” products in instrument geometry: —

F L1A/B/C & L2A products will be provided as standard
frames of ~20s each:

L1C are coregistered frames on a single "
_ reference image _

e CUERERE T e i A ; X Ll L2A are intermediary step. to the final products

“Higher Level ” products in “map” geometry

- Higher level products (L2B, L3) are combining L2A
frames on a pre-defined tile grid (1°x1°)
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BIOMASS Product documentation

BPS
documentation tree
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How to make the future of EO users better?

Innovative instrument

4

Innovativation in the ground
segment?
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“Mission Algorithm and Analysis Platform”

- It’s a Virtual open and collaborative environment that...

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

evaluation, and
data generation.

enable
comparison,
analysis, data

= - =m O bha Bl

Addresses
intellectual property
and sharing issues

Provides a version-
controlled science
algorithm

development related to
environment that collaborative
supports tools, co- algorithm

located data, and
processing
resources.

development and
sharing of data and
algorithms.

11
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- Data visualisation

2D data visualisation

Search, discovery, overlay
L1, L2, L3

)

3D data visualisation
PolinSAR, TomoSAR

- === 411 = o1l

PROBAV_TOC_NDVI

Time series
visualisation

French Guiana, 2015 O
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In-situ measurement (e.g.
Forest Observation System)
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-> Data processing (product generation) esa

Generate products

Systematic generation (every 6 months)
Select existing algorithms On demand Download data

Official L1, L2/3 algorithms

Research L1, L2/3 algorithms |
‘ Upload data

Share computed data T raster, vector, table

Share link to give
access to the data

Export figure

Embedded content in
webpages, pdf...

Biomass Biomass error

Standid i vha]  [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
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-> Product Algorithm Laboratory

Modify/write processing Tools for self validation

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

L

Filter scripts... ge.logl®().multiply(18)};

Frequency
0 200 400 600 800 1000

['HH"T5

Est

+ New folder

+ New file
~ Shared

+ New repository
~ Examples

~ Imana

“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

14

http:.//www...

Share algorithms

Share link to give access
to the algorithm and/or
environment
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- Information sharing esa

Forum
FAQ

Conversations between
users, with the agency...

Link to social networks
Blogs
Facebook, Twitter, Research gate...

Wiki [ § |
' All the information
related to the mission,

instrument, data -

acquisition...

Link to online notebooks

http:.//www...

Write and execute live code
(e.g. Jupyter)

-

15
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NASA-ESA Multi-Mission Algorithm and Analysis Platform {&esa

Unified user access to the functions of joint NASA-ESA MAAP

SAR

NASA - ISRO SAR Mission

d:=esa

European Space Agency

MAAP

Joint access
to data and
algorithms

@i biomass
Data and
computing

D d
GEP! computing

ECOSYSTEM LIDAR

Up to date data and algorithms +  Collaborative community

16
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BIOMASS Product Algorithm
el

BioPAL
BIOMASS Product Algorithm Laboratory
BioPAL
B Repositories 6 ) Packages A People 15 23 Teams 1 ["7] Projects
Q Find a repository... Type ~ Language ~ Sort ~
BioPAL
BIOMASS Product Algorithm Laboratory
@ Python ?0 i}O @7 I'l 1 Updated 3 days ago
biopal.org
biopal website content repository
@ HTML K_T_BApache-ZO “"590 {f{O @1 I'l 0 Updated 3 days ago
governance
Repo hosting information to governance structure and Code of Conduct
gscco-1.0 Fo wwo (O3 110 Updated 18 days ago
biopal.github.io
@HTML %o w1 (o %0 Updated on Oct 26, 2020
— mE H— —

Pull requests Issues Marketplace Explore

51 Settings

Customize pins m

Top languages

®HTML @ Python

People

r @
“2
&®

Invite someone

@
©e
T>

@l:-
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Laboratory | New concep,
at EsA/

Open source

Today:
Level-2 prototype

algorithms

Tomorrow:
Level-1 (as much
as possible),
Level-2 and Level-
3 operational
algorithms

@ python’

@ git

biopal@esa.int

biopal.org @

github.com/BioPAL Q

®
e
Jupyter
e
® 17
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> Product Algorithm Laboratory m esa

Algorithm improvement by MAAP users:
Algorithm initial First algorithm

definition implementation

1- modify processing algorithm/code

2- generate the corresponding new dataset

» Processing algorithms evolution is easier as the
developm-ent and implementation are made within the o 3- Self Validation
same environment 4- Verification and by MAAP users

approval of new . S
official dataset using validation data

» Allow to arrive faster to stable algorithms for available in MAAP
R&D missions on a user cooperative approach

» People outside the core science team can contribute to Mission Algorithm and Analysis Platform (MAAP)
the product improvement cycle

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

18
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Conclusion esa

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.

They encourage collaboration between data scientists.

Try the MAARP: https.//scimaap.net @

OEF DEMO AREA - Today 05:45 pm - The BIOMASS Mission Algorithm and Analysis Platform and the Open Source Algorithm Environment BioPAL
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