
VT-A003-SLD-087-E-01-00 – On-the-fly orthorectification, calibration, RCSE, RTC of Sentinel-1 data – VH-RODA, 21 November 2019, ESRIN page 1

VH-RODA 2019

On-the-fly orthorectification, calibration, RCS equalization 

and terrain flattening of Sentinel-1 data

Serge RIAZANOFF

Director

serge.riazanoff@visioterra.fr

http://www.visioterra.fr

serge.riazanoff@u-pem.fr

http://www-igm.univ-mlv.fr/~riazano/

mailto:serge.riazanoff@visioterra.fr
mailto:serge.riazanoff@u-pem.fr
http://www-igm.univ-mlv.fr/~riazano/


VT-A003-SLD-087-E-01-00 – On-the-fly orthorectification, calibration, RCSE, RTC of Sentinel-1 data – VH-RODA, 21 November 2019, ESRIN page 2

Table of contents

 On-the-fly (OTF) processing – A new ecological paradigm

 OTF orthorectification of Sentinel-1 GRD L1B products
 The physical “Zero Doppler” model

 Selecting different DEMs – comparison of orthorectification results

 Ascending / descending orthorectification comparison

 Comparison with ALOS PALSAR and Envisat ASAR orthorectifications

 OTF mean of S1 time series

 Calibration of Sentinel-1 - 0, 0, 0

 Rendering on different landscapes (LU/LC)

 OTF difference between calibrations – Example (0 - 0)

 Radar Cross Section Equalisation (RCSE)
 Setting a given mean and standard deviations

 Masking continental part

 Some latest oil spills !

 Mean of time series to detect and locate platforms

 Terrain flattening
 Selecting a good DEM

 Comparison of ascending / descending products



VT-A003-SLD-087-E-01-00 – On-the-fly orthorectification, calibration, RCSE, RTC of Sentinel-1 data – VH-RODA, 21 November 2019, ESRIN page 3

ground segment

Systematic / on-demand / on-the-fly processing

telemetry

NRT processor

L1B

L1C

On-demand productionSystematic production On-the-fly processing

L2A 

heavy production (peta-bytes) light (one whole product) very light (area at scale of interest)

new version of the processor

 reprocess the whole archive

no impact no impact

download with high bandwidth download high large bandwidth very low bandwidth

heavy equipment- stand-

alone station with large disk space 

and RAM to support SNAP, OTB, 

ENVI, GIS… Web browser
WMS layers

• share

• capitalise

• compare 

processors

• publish

• …

Ecological !
Only process that is required

SIG



VT-A003-SLD-087-E-01-00 – On-the-fly orthorectification, calibration, RCSE, RTC of Sentinel-1 data – VH-RODA, 21 November 2019, ESRIN page 4

VtWeb - Paradigm change: More access for less downloads
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Data flows across the Great Green Wall infrastructures



KMZ

http://visioterra.fr/kmz/P254_APGMV_FORMATION_ET_INFRASTRUCTURES.kmz
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 www.visioterra.fr/?VtWeb

 global / free data

 data retrieval / data mining

 satellites / meteo / ECV / 
altimetry models / maps…

 Near Real-Time access

 automated processing

 for citizen
- default style
- predefined styles

 for scientists
- parameter tuning
- toward a P.O.F. toolbox

 collaborative infrastructure(s) 

 2D webmapping / 3D virtual globe

 on your area of interest

 archives to analyse changes

 value-added services, recurring monitoring, alarms…

VtWeb – Design principles
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VtWeb – Data Processing Relay
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 VtWeb infrastructure

 1 PB (1000 TB) available

 50 TB ASAR and ERS

 150 TB MERIS

 1 Gb/s symmetric fibre

 4 powerful servers 

 DPR as a solution for Africa

Infrastructure VtWeb

KML

KMZ

Google Earth G.I.S.

Other

infrastructures
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A showcase capitalising 

VisioTerra know-how

An advanced 

one-stop-shop model

VtWeb – Generic platform for customized platforms

visioterra.org/VtWeb

hedavi.esa.int

visioterra.net/VtPace

www.sentinelvision.eu

visioterra.net/VtGsep

visioterra.net/VtCryoSat

visioterra.org/FlegtWatch

https://visioterra.org/VtWeb/
http://hedavi.esa.int/
https://visioterra.net/VtPace/
http://www.sentinelvision.eu/
https://visioterra.net/VtGsep/
https://visioterra.net/VtCryoSat/
https://visioterra.org/FlegtWatch/
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FLEGT Watch – Service to monitor

Forest cover changes

Leaflets: 1. Presentation, 2. Operations

 Powerful tool to help independent observers

 Systematic observation over “monitored areas”

 Using free radar and optical data

 Fully automated change detection

New “machine learning” technics

 Support for field missions (video)

 Collaborative assessment

 Forest cover indicators

 Dashboards on observations,

events, activity of observers

 Observation reports (Tetrem)

https://visioterra.fr/telechargement/P281_EU_FLEGT_WATCH/VT-P281-BKL-001-E-01-06_FLEGT-Watch_leaflet.pdf
https://visioterra.fr/telechargement/P281_EU_FLEGT_WATCH/VT-P281-BKL-002-E-01-00_FLEGT-Watch_en_operation.pdf
https://www.youtube.com/watch?v=4HWWPW3UEqg&feature=youtu.be
https://visioterra.org/FlegtWatch/mission/report/391e268fecf646ab9f244280c773b2c0?locale=en
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 E.U. – FLEGT Watch – Monitoring the deforestation

 APN – Changes in LU/LC in Park W (Benin)

 ESA – Automatic detection of fires / burnt areas (Sudan…)

 UNEP – Impact assessment of San-Pedro harbour (Ivory Coast)

 PAGGW – Support in geomatics for the Great Green Wall

 ERAIFT - Capacity building in Geomatics

 REMA - RBIS biodiversity information system (Rwanda)

 Rio Tinto - Land Use / Land Cover (LU/LC) maps in Guinea

 Dobbin International – LU/LC maps in Mozambique

 Universities and Institutes – Training and distance learning

(Gabon, Cameroon, DRC, Morocco, Algeria, Ghana...)

 UNEP - Urban growth in Côte d’Ivoire

 TOTAL - Monitoring the coastline in Mandji (Gabon)

 TOTAL - Oil spills and oil seeps in Gulf of Guinea

 …

VisioTerra in Africa – Services, Spacemaps, Studies, Training
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VtWeb for training – “hyperlooks” to teach EO image processing

 “Hyperlook” – rich URLs invented by VisioTerra

http:// serveur_id product_id processing_parameters viewing_parameters

 Training VtPace in Sri-Lanka

 Newsletter - video

 Course support (PDF)

 Session 1 – Available data

- Copernicus services

- Sentinel

- Other data

 Session 2 – VtPace

- Presentation of PACe project

- Presentation of the portal

- Image processing technics

- Functionalities

 Session 3 – Themes of interest 

in Sri-Lanka

- Theme 1 – Oil spills

- Theme 2 – Mariculture farms

- Theme 3 – Upwelling

- Theme 4 – Monitoring oil wells

2D_view

2D_view

2D_stack

3D_view

https://mailchi.mp/visioterra/newsletter-visioterra-october-2017-training-vtpace-in-sri-lanka
http://www.visioterra.fr/telechargement/P185_FONDATION_TOTAL_PACE/VT-P185-SLD-002-F-01-00_Training_NARA_Colombo_Sri_Lanka_02-06_October_2017.pdf
http://visioterra.net/VtPace/hyperlook/9fdccdc2f9de447d93e7c9c0c5616ae0
http://visioterra.net/VtPace/hyperlook/0e7cfcaa436d48c98e5a7a3d770c3478
http://visioterra.net/VtPace/hyperlook/e342e7cca235408aa8aeedcde0a96312
http://visioterra.net/VtPace/hyperlook/38c43698808b4a5d8f5ab0fd87febd50
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LIST-All

Sentinel Vision
summary - stories 001-186

SED-001
SED-002
EVT-003
SED-004
SED-005
SED-006
EVT-007
SED-008
SED-009
SED-010
EVT-011
SED-012
SED-013
SED-014
EVT-015
SED-016
SED-017
SED-018

…

S2
S3 OLCI
S2
S3 OLCI SLSTR
S1 S3 SRAL
S3 OLCI
S2
S1
S2
S1
S1 S2
S1
S2
S1
S1
S1 S2
S1 S2
S1

…

Sentinel-2 witness of Matthew Hurricane
S3 OLCI watching suspended sediments
Geology in Zagros as an open book
S-3 reveals forest wildfires in Peru
Discovering Sentinel-3 altimeter
S3 tracking Enawo cyclone over Madagascar 
Etna, a giant of ice and fire awakes
Sentinel-1 watching the Strait of Gibraltar
Sentinel-2A observes Nyiragongo’s lava lake
Sentinel-1 watching flooding in Peru
Las Vegas, solar energy & golfs in the desert
Risk of failure of the Oroville dam
Sentinel-2 Red salt crust in lake Natron
S1 images celebrate human space flight day
Poitevin marsh wetland
Wind farms in the North Sea 
Clipperton / Passion Island
S1 detects oil leaking from FPSO flowlines

…

VtWeb for sharing – “Stories” of “Sentinel Vision” Portal (SVP)

KML-All - « Sentinel Vision » from Google Earth

Synthesis
of 20 stories 

(5 weeks)

SYN-001 SYN-002 SYN-003 SYN-004

SYN-005 SYN-006 SYN-007 SYN-008

SYN-009 …

…

LIST-Thematic

http://visioterra.net/svp/gallery/all
http://visioterra.net/svp/?galleryId=df02505c40b44d339b6570c186fbf818&sidePanel=false
http://visioterra.net/svp/?galleryId=51f869bfa77d4821990967dc3d4ff095&sidePanel=false
http://visioterra.net/svp/?galleryId=1b99318abde147c399aa8c29047c1ada&sidePanel=false
http://visioterra.net/svp/?galleryId=a5fb652074c54473930d5cc9fcc6ee16&sidePanel=false
http://visioterra.net/svp/?galleryId=e73c9e502cae472d8d475227cd12512f&sidePanel=false
http://visioterra.net/svp/?galleryId=60eb37200bce40de8b6a053f2bc080c2&sidePanel=false
http://visioterra.net/svp/?galleryId=d42381edad6e4908850478da90b6fddd&sidePanel=false
http://visioterra.net/svp/?galleryId=860324c4fad747d595b3dc485d0b8bf1&sidePanel=false
http://visioterra.net/svp/?galleryId=cb551a38a5844fc7a2ed5cc87a00a06e&sidePanel=false
http://visioterra.net/svp/?galleryId=319b13005c4241af8d8051fa107f8f67&sidePanel=false
http://visioterra.net/svp/?galleryId=bd24f07a6d8f4ff487987a6da70e5319&sidePanel=false
http://visioterra.net/svp/?galleryId=c371e3b6a591440da41e9d9b05902fd7&sidePanel=false
http://visioterra.net/svp/?galleryId=2629f03c7eac4a5091e479e7b1b95489&sidePanel=false
http://visioterra.net/svp/?galleryId=16aeae3d9efc45848dd201a870214da3&sidePanel=false
http://visioterra.net/svp/?galleryId=8cca37edd2f94990addd4e943d1aa2b0&sidePanel=false
http://visioterra.net/svp/?galleryId=1828e202e72143d590425f13be1b321d&sidePanel=false
http://visioterra.net/svp/?galleryId=6090b59ee4fa484aa10a7ba65beeefb8&sidePanel=false
http://visioterra.net/svp/?galleryId=c7f379a0fec340308aabe6961ee527ac&sidePanel=false
http://visioterra.fr/transfert/CLIENT_ESRIN/P268_ESRIN_SENTINEL_VISION/stories/SVP_-_summary_of_stories.kml
http://visioterra.fr/transfert/CLIENT_ESRIN/P268_ESRIN_SENTINEL_VISION/stories/SYN-001-STORIES-001-020-SVP.pdf
http://visioterra.fr/transfert/CLIENT_ESRIN/P268_ESRIN_SENTINEL_VISION/stories/SYN-002-STORIES-021-040-SVP.pdf
http://visioterra.fr/transfert/CLIENT_ESRIN/P268_ESRIN_SENTINEL_VISION/stories/SYN-003-STORIES-041-060-SVP.pdf
http://visioterra.fr/transfert/CLIENT_ESRIN/P268_ESRIN_SENTINEL_VISION/stories/SYN-004-STORIES-061-080-SVP.pdf
http://visioterra.fr/transfert/CLIENT_ESRIN/P268_ESRIN_SENTINEL_VISION/stories/SYN-005-STORIES-081-100-SVP.pdf
http://visioterra.fr/transfert/CLIENT_ESRIN/P268_ESRIN_SENTINEL_VISION/stories/SYN-006-STORIES-101-120-SVP.pdf
http://visioterra.fr/transfert/CLIENT_ESRIN/P268_ESRIN_SENTINEL_VISION/stories/SYN-007-STORIES-121-140-SVP.pdf
http://visioterra.fr/transfert/CLIENT_ESRIN/P268_ESRIN_SENTINEL_VISION/stories/SYN-008-STORIES-141-160-SVP.pdf
http://visioterra.fr/transfert/CLIENT_ESRIN/P268_ESRIN_SENTINEL_VISION/stories/SYN-009-STORIES-161-180-SVP.pdf
http://visioterra.net/svp/gallery/thematic


VT-A003-SLD-087-E-01-00 – On-the-fly orthorectification, calibration, RCSE, RTC of Sentinel-1 data – VH-RODA, 21 November 2019, ESRIN page 13

Correlations - Katrina (28.08.2005) – Early warning

 Envisat ASAR 28.08.2005

Envisat MERIS  15:50:08

 Meteorology

 winds <10m:          2D view

 pressure (msl)       2D_view

 water column         2D_view

 temperature <2m   2D_view

http://visioterra.org/VtWeb/?SERVICEID=fr.visioterra.VtFinder.client.service.FinderService&MODULEID=VtEnvisat&DATASETID=ENVISAT/ASAR/WSM&GRANULEID=ASA_WSM_1PNPDE20050828_155008_000002452040_00183_18273_6424.N1&STYLE=gra(sta(QT_V/V,HT_V/V,0.02,0.02),SW,4,128)&lookat=%7b%22view%22:%223D%22,%22Longitude%22:-87.8312,%22Latitude%22:26.715,%22Range%22:601649,%22Heading%22:-15.1,%22Tilt%22:47.4,%22backgroundLayer%22:%22basemap_gebco%22,%22backgroundLayerEnabled%22:true,%22elevation%22:true,%22elevationLayer%22:%22GEBCO%22,%22elevationScale%22:1,%22elevationScaleBoundsMin%22:null,%22elevationScaleBoundsMax%22:null%7d
http://visioterra.org/VtWeb/?SERVICEID=fr.visioterra.VtFinder.client.service.FinderService&MODULEID=VtEcmwf&DATASETID=ECMWF/SURFACE/10W&GRANULEID=10w_20050828_18&STYLE=uv(QT_10u,QT_10v,0,20,iv,rainbow,0,arrow,ffffff,40,hexagonal)&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%22-114.4446,12.8265,-61.7102,39.0839%22,%22backgroundLayer%22:%22basemap_gebco%22,%22backgroundLayerEnabled%22:true,%22elevation%22:true,%22elevationLayer%22:%22GEBCO%22%7d
http://visioterra.org/VtWeb/?SERVICEID=fr.visioterra.VtFinder.client.service.FinderService&MODULEID=VtEcmwf&DATASETID=ECMWF/SURFACE/MSL&GRANULEID=msl_20050828_18&STYLE=lut(QT_msl,rainbow,96500,101700,0)&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%22-114.4446,12.8265,-61.7102,39.0839%22,%22backgroundLayer%22:%22basemap_gebco%22,%22backgroundLayerEnabled%22:true,%22elevation%22:true,%22elevationLayer%22:%22GEBCO%22%7d
http://visioterra.org/VtWeb/?SERVICEID=fr.visioterra.VtFinder.client.service.FinderService&MODULEID=VtEcmwf&DATASETID=ECMWF/SURFACE/TCWV&GRANULEID=tcwv_20050828_18&STYLE=lut(QT_tcwv,rainbow,29,83,0)&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%22-114.4446,12.8265,-61.7102,39.0839%22,%22backgroundLayer%22:%22basemap_gebco%22,%22backgroundLayerEnabled%22:true,%22elevation%22:true,%22elevationLayer%22:%22GEBCO%22%7d
http://visioterra.org/VtWeb/?SERVICEID=fr.visioterra.VtFinder.client.service.FinderService&MODULEID=VtEcmwf&DATASETID=ECMWF/SURFACE/2T&GRANULEID=2t_20050828_18&STYLE=lut(QT_2t,rainbow,298.6,307.75,0)&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%22-113.2361,12.8046,-60.5017,39.0619%22,%22backgroundLayer%22:%22basemap_gebco%22,%22backgroundLayerEnabled%22:true,%22elevation%22:true,%22elevationLayer%22:%22GEBCO%22%7d
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Heritage:  ERS SAR   →   Envisat ASAR   →   Sentinel-1 C-SAR

 ERS SAR PRI 27.07.2004  08:55

Envisat ASAR IMP 18.02.2003  09:23

Sentinel-1 C-SAR IW 19.08.2015  04:51

 Hyperlook:

 Land processing        2D stack

animation                    2D_anim

 Sea processing           2D stack

animation                    2D_anim

http://visioterra.org/VtWeb/?LAYERSTACKID=5b4dd6b42de64927a0726f93d6ed8690&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%2210.7704,-6.9875,14.0663,-5.3464%22,%22backgroundLayer%22:%22basemap_default%22,%22backgroundLayerEnabled%22:true,%22elevation%22:false,%22elevationLayer%22:%22Bing%22%7d
http://visioterra.org/VtWeb/?LAYERSTACKID=11f794941a0e477eafc0c3ef341f98f4&ANIMATE=true&ANIMATEMODE=Slideshow&ANIMATEDELAY=1000&ANIMATEPAUSE=500&ANIMATECYCLIC=true&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%2210.7704,-6.9875,14.0663,-5.3464%22,%22backgroundLayer%22:%22basemap_default%22,%22backgroundLayerEnabled%22:true,%22elevation%22:false,%22elevationLayer%22:%22Bing%22%7d
http://visioterra.org/VtWeb/?LAYERSTACKID=c64077d6442d4fa481908cde82cee1c2&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%2211.4816,-6.8546,13.5937,-5.4731%22,%22backgroundLayer%22:%22terrestris%22%7d&sidePanel=false
http://visioterra.org/VtWeb/?LAYERSTACKID=5c1e6357eb774646a503d8faa3db4261&ANIMATE=true&ANIMATEMODE=Slideshow&ANIMATEDELAY=1000&ANIMATEPAUSE=500&ANIMATECYCLIC=true&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%2210.8897,-6.9844,14.1856,-5.3433%22,%22backgroundLayer%22:%22basemap_default%22,%22backgroundLayerEnabled%22:true,%22elevation%22:false,%22elevationLayer%22:%22Bing%22%7d
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The physical “Zero Doppler” model
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Comparison 0, 0, 0 – HYP-084-Sentinels

https://visioterra.fr/telechargement/A003_VISIOTERRA_COMMUNICATION/HYP-084-Sentinels-F_S1_Comparaison_Sigma0-Gamma0-Beta0.pdf


VT-A003-SLD-087-E-01-00 – On-the-fly orthorectification, calibration, RCSE, RTC of Sentinel-1 data – VH-RODA, 21 November 2019, ESRIN page 17

Orthorectification of Envisat/ASAR, ALOS PALSAR, S1/C-SAR

Hyperlook

https://visioterra.org/VtWeb/hyperlook/240e7f2c80194acda040bc04e3bbefd7
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RTC – Terrain flattening
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VtWeb – The world at your fingertip

http://visioterra.org/VtWeb/

?

http://visioterra.org/VtWeb/
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Merci de votre attention

Thank you for your attention

Questions ?

Serge RIAZANOFF Director serge.riazanoff@visioterra.fr

www.visioterra.fr

mailto:serge.riazanoff@visioterra.fr
http://www.visioterra.fr/

