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PEPS

Sentinel Product Exploitation Platform 
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2014 : CNES develops PEPS (Sentinel Product Exploitation 
Platform)

� European Union distributes free Sentinel data from Copernicus 

via the  infrastructures developed by ESA (Sentinels Scientific 

Data Hub, now Copernicus Open Access Hub).

� Each European Member has the possibility to rebroadcast the 

data (mirror site). ESA offers a privileged access to each country.

� PEPS is the French distribution and processing platform for 

Sentinel 1,2 et 3 from Copernicus program

� Goals : 
• promote the use of remote sensing data by redistributing data while 

enabling users to process them on servers close to the data source. 
• Free access with long term guaranty
o For institutional users, scientist and industries (start-up, SME…)
o It is designed to develop into a European-wide coordinated system 

involving Cloud businesses (IGS-DIAS in 2018)
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PEPS NOW
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3,5 M image products : 4 Po

Imaging Radar since Oct 2014

Optic Super Spectral since Aug 2015

and Altimeter/Radiometers since Oct 2016

Two satellites per family with frequent revisit (so me 
days) : huge volume of data 13 To/day

Direction du Numérique, de l'exploitation et des Opérations



https://peps.cnes.fr
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� Search

� Visualizations 

� Downloading 

� Subscribing

� Processing

Search
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https://peps.cnes.fr
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� Search

� Visualizations 

� Downloading

� Subscribing

� Processing

Selection for

or
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Processing available to everyone via the « tools » se ction 
(public mode)
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� Search

� Visualization

� Downloading 

� Subscribing

� Processing

>> Choice of processing : S1 orthorectification on S2 Tiles in this example
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� Search

� Visualization

� Downloading 

� Subscribing

� Processing

Ongoing processing. 

Possibility to download just the results.
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Processing available to everyone via the « tools » se ction 
(public mode)



Exemple de traitements outils
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Orthorectification
S1 on S2  tiles
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Experimental processing accessible via PEPS  (priva te mode)

WPS Request

Download PEPS product

Publication of the result

Computation on the CNES cluster with SNAP



Data storage and access
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� Some figures HPSS

� 1,8 Po (disk) / 3,5 Po (bands), 

� 3,5 Millions of S1, S2 et S3 products

� Search of  data catalogue RESTO

� Via PEPS web site

� Via OpenSearch query

� Data downloading

� Via  PEPS web site https://peps.cnes.fr : 
Explorer / Downloading. Downloading of 6 
Go data in 4 min ,

� Via scripts available at « PLUS » section 
https://peps.cnes.fr/rocket/plus/plus.htm

� Via  direct FTP connection to HPSS. 
Downloading of  6 Go data product in 18 s. 

PEPS
Web site

HPSSHPSS

Bands

Disk

Staging

Via FTP

Via HTTP

DL 6 Go in 4 min

DL 6 Go in 18 s
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Processing 
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� Needs

� Simple processing on images (quicklooks, orthorectification etc…)

� Direct processing on data at PEPS instead of moving raw data to 
end users

� Infrastructure

� Interface WPS

� Schedulers ProActive et PBS

� Docker

� Storage : HPSS

� Codes : OTB, Sentinel Toobox … 

� Computing : HAL (cluster HPC of CNES), exclusive machines

PEPS overview 18h October 2017



Processing at PEPS, three different possibilities
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WPS

Proactive

PBS

� Processing available to everyone via the « tools » 
section (public mode) 

� Distant access available end of 2017 with PEPS 
V2.0

� Applied to one product

� To expand simple processing in a collaborative 
way between PEPS users community

� Experimental processing accessible via PEPS  
(private mode)

� Distant access only

� Applied to one or more products (mass production 
on cluster)

� To optimize and demonstrate feasibility and 
operationality before this processing migrates to 
other infrastructures.

� Direct integration of processing into CNES cluster 
(private mode)

� Direct access to HPC cluster HPC if necessary

� Scientific operational or experimental processing 
chains like MUSCATE S2(operational) & S1 
interferometry large temporal series (in 
development)     

PEPS
Web site

HALHAL

tu-peps-q01tu-peps-q01

Serveur 
WPS

Serveur 
WPS

…

https://peps.cnes.fr

via IHM
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WPS

Proactive

PBS

� Processing available to everyone via the « tools » se ction 
(public mode) 

� Distant access available end of 2017 with PEPS V2.0

� Applied to one product

� To expand simple processing in a collaborative way 
between PEPS users community

� Experimental processing accessible via PEPS  (priva te 
mode)

� Distant access only

� Applied to simple case or 

demanding case (mass production on cluster)

� To optimize and demonstrate feasibility and operationality
before this processing migrates to other infrastructures.

� Direct integration of processing into CNES cluster (private 
mode)

� Direct access to HPC cluster HPC if necessary

� Scientific operational or experimental processing chains like 
MUSCATE S2(operational) & S1 interferometry large 
temporal series (in development)     

PEPS
website

HALHAL

tu-peps-q01tu-peps-q01

Serveur 
WPS

Serveur 
WPS

…

https://peps.cnes.fr

via URL

Processing at PEPS, three different possibilities
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WPS

Proactive

PBS

� Processing available to everyone via the « tools » 
section (public mode) 

� Distant access available end of 2017 with PEPS 
V2.0

� Applied to one product

� To expand simple processing in a collaborative 
way between PEPS users community

� Experimental processing accessible via PEPS  
(private mode)

� Distant access only

� Applied to one or more products (mass production 
on cluster)

� To optimize and demonstrate feasibility and 
operationality before this processing migrates to 
other infrastructures.

� Direct integration of processing into CNES cluster 
(private mode)

� Direct access to HPC cluster HPC if necessary

� Scientific operational or experimental processing 
chains like MUSCATE S2 (operational) & S1 
interferometry large temporal series (in dev.)     

PEPS
website

HALHAL

tu-peps-q01tu-peps-q01

Serveur 
WPS

Serveur 
WPS

…

https://peps.cnes.fr

via SSH

Processing at PEPS, three different possibilities

PEPS overview 18th October 2017



Experimentation OceanDataLab
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Who : (BOOSTER MORESPACE )
OceanDataLab Private laboratory of 11 pers. 
Associated to IFREMER
Oceanographic research on waves, wind and currents.
Expert Support Laboratory (ESA ESL) Sentinel1

Object, context : Innovative compression processing on S1 and S2 images

POC : Massif processing of the archive S1, S2. Optimization of the contrasts on 
RGB images of S2 data. Distant integration.

Results available on peps.oceandatalab.com

Examples of current projects with processing 
in development at PEPS (SME)
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REVEXL PEPS – 21 novembre 2016



THEIA Presentation
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THEIA: French national multi-agency organisation for 
continental surface studies
THEIA promotes the use of satellite data by scientific
community and public policy actors.

www.theia-land.fr

MUSCATE Chain (Optical) overview 18th October 2017



MUSCATE OVERVIEWMUSCATE = THEIA processing centre of HR optical satellite products

3 Families of Satellites:

• SPOT 1 to 5: Spot World Heritage project (more than 5 years old data)

• LANDSAT 5-7-8

• SENTINEL-2A and 2B

3 Types of Products (CEOS standard):

• Level 1C: orthorectified product in TOA reflectance (SPOT)

• Level 2A: level 1C product in surface reflectance (LANDSAT)

• Level 3A : temporal synthesis of level 2A products (SENTINEL2)
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Level 1C                          Level 2A Level 3A
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SPOT1

1990 2000 2010 2020

SPOT2SPOT3 SPOT4 SPOT5

SPOT 1

SPOT 2

SPOT 3

SPOT 4

SPOT 5

LANDSAT 
5

LANDSAT 5

LANDSAT 7

LANDSAT 
7

LANDSAT 8

LANDSAT 8

SENTINEL-
2A

SENTINEL-2B

SENTINEL 2A

SENTINEL 2B

40 years of data 1984 2024
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MUSCATE : mass PRODUCTION

Acquisition Production
Distribution

Facility Internet

L1C  Sentinel-2 Products
L2A products
Sentinel-2

operators

introduce new case (new geographic areas) 
� automatic processing with new data

theia.cnes.fr

Already Available Datasets:

• MUSCATE is operational
• Possibility to download LEVEL2 products from THEIA website :

theia.cnes.fr

MUSCATE Chain (Optical) overview 18th October 2017



Muscate architecture
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Production facility

Distribution facility

Catalog HMI PHOEBUS HMIAcquisition 
facility

Expertise 
facility

Exchange 
space

Processing on 
HPC centre

PHOEBUS 
orchestrator

Administrator / 
Catalog

Catalog data 
base

THEIA shared services - Website

archiving

SENTINEL
2

Administrator
Catalog

Orchestrator
PHOEBUS
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MUSCATE administrator/Catalog HMI
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PHOEBUS orchestrator HMI (ZEUS)
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MUSCATE: production FACILITY 
Example OF SENTINEL 2 PROCESSING

Bottom reflectance algorithm

Initialisation phase

Nominal phase
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MUSCATE PROCESSING CAPACITY

MUSCATE: an Ambitious Project at Low Cost

• To process automatically up to 2000 products a day
• Based on the shared CNES computing facilities
• Re-use of CNES software: PHOEBUS (orchestration), SIGMA 

(orthorectification), and MACCS-MAJA (conversion in surface 
reflectance)

Cumulative Volume of MUSCATE data:
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Outlook and challenges
Integration of new processings

• MUSCATE should host new processings developed by CESBIO :
• Snow detection

• Soil occupation map
• Temporal Synthesis levels 3A & 3B

Multi-satellites and sensors

• Addition of new satellites and sensors
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Internet website: http://www.cesbio.ups-tlse.fr/multitemp/wp-content/uploads/2016/02/SudOuestMosaic_France2014_V1_ColorIndexedT.html

MUSCATE Chain (Optical) overview 18th October 2017



MUSCATE transposed to Sentinel-1 InSAR
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Objective : land deformation monitoring in natural environnements

Means : to develop a Science-driven processing platform (automatic processing with

possible input parameters tuning and reprocessing)

Targets : Faults, volcanoes, landslides

Final products : High Quality

Regularly updated Deformation in Long Time Series at Large Scale

Prototype : North Tibet (2.106 km2), Mexique (1.106 km2), Turkey (0.5.106 km2)

Processing : on CNES HPC



Outlook and challenges
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Based on Small Baseline 
processing chain

(NSBAS, Doin et al., 
2011, Grandin 2016)

1- Stack of coregistered
interferograms

2- Time Series

External
data : 
Orbits,

ECMWF,
DEM



Outlook and challenges
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Based on Small Baseline 
processing chain

(NSBAS, Doin et al., 
2011, Grandin 2016)

1- Stack of coregistered
interferograms

2- Time Series



Outlook and challenges
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Based on Small Baseline 
processing chain

(NSBAS, Doin et al., 
2011, Grandin 2016)

1- Stack of coregistered
interferograms

2- Time Series

DATA DOWNLOAD FROM PEPS 
AND COMMON BURSTS SELECTION



Outlook and challenges
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Based on Small Baseline 
processing chain

(NSBAS, Doin et al., 
2011, Grandin 2016)

1- Stack of coregistered
interferograms

2- Time Series



Outlook and challenges
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Based on Small Baseline 
processing chain

(NSBAS, Doin et al., 
2011, Grandin 2016)

1- Stack of coregistered
interferograms

2- Time Series

COREGISTERED SLCs, INTERFEROGRAMS AND 
SPECTRAL DIVERSITY CORRECTION

Before SD correction After SD correction



Outlook and challenges
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Based on Small Baseline 
processing chain

(NSBAS, Doin et al., 
2011, Grandin 2016)

1- Stack of coregistered
interferograms

2- Time Series &
Velocity maps

Velocity maps



Objectives and PRODUCTS

Schedule:
• Project Launch June 2016 with Form@ter scientific board
• End 2016 – mid 2017 : specifications – New NSBAS chain production validation at 

Isterre - Machine environement checking bw. CNES HPC & Isterre Center
• End 2017 : firsts tests of Isterre Chain on CNES HPC
• End 2018 : sizing of temporary directories - first areas fully tested – scheduler –

specific products to be delivered (to be expressed by form@ter users…)
• Validation : experts from Isterre - IPGP

Other needs expressed by the community : 
• define output/intermediate results 
• process new large areas

If interested in this project to participate/give i nputs, please contact us quickly
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Thank you


