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Å Since the launch of Sentinel -1A, few open source InSAR processors were 

available for generating interferogram stacks compatible with StaMPS * . 
 

Å ESA Sentinel -1 toolbox had almost all the functionalities to fill that gap, but 

compatibility with StaMPS it was not initially designed.  
 

Å On the ESA STEP forum ( https://forum.step.esa.int/ ) many threads, by the user 

community, address issues while trying to use SNAP as a pre -processing tool 

for PSI analysis.  

*  A. Hooper, D . Bekaert , K. Spaans  and M. Arikan  (2012). ñRecent advances in SAR interferometry time series 

analysis for measuring crustal deformation ò. Tectonophysics, 2012.   

Ą This work was born as answer to this user community need  

Design an optimal DInSAR processing chain & e nsure compatibility with StaMPS PSI  

 

Motivation 

https://forum.step.esa.int/


ESA Sentinel Application Platform | SNAP  

SNAP Interferometric Processing | Manual vs Batch mode 

snap2stamps | Python Scripts 

StaMPS PSI Processing Scheme 

SNAP-StaMPS PSI service on GEP 



SNAP 

ˣ The common architecture for all Sentinel Toolboxes and SMOS Toolbox is 

called Sentinel Application Platform (SNAP). 

ˣ SNAP architecture is ideal for Earth Observation processing and analysis 

due the following technological innovations: Extensibility, Portability, 

Modular Rich Client Platform, Generic EO Data Abstraction, Tiled Memory 

Management and a Graph Processing Framework. 

             Activity initially funded ǘƘǊƻǳƎƘ {9ha ŜƭŜƳŜƴǘ ƻŦ 9{!Ωǎ 9h9t-4 (www.seom.esa.int) 

 



Ç SAR Toolbox (S1TBX)  

Å Scientific toolbox for the handling and post -processing of data products 

from Sentinel -1 SAR mission  
 

Ç High Resolution Optical Toolbox ( S2TBX)  

Å Toolbox for the visualisation , analysis and post -processing of data 

products from Sentinel -2 multi -spectral optical data  
 

Ç Medium Resolution Optical Toolbox ( S3TBX)  

Å Toolbox for the processing and analysis of Sentinel 3 OLCI and SLSTR  

 

Ç Developer forum  

Å Requirements addressing a common platform issues  

Å Define the platform roadmap  

Å Coordinate horizontal activities across the three toolboxes  

Sentinel Application Platform | SNAP 



Multi-Mission Scientific Platform 
Development Consortia 



Built on prior toolbox 
development 

 

 

SNAP Development History 



Empower the EO community to better exploit the large archives of the 

Sentinels and heritage missions in both research and operational usage. 

Evolve the architecture to ensure that the software will be capable of 

supporting the large data products and ever growing volumes of EO data. 

Release v1  
Sept 29 2014 

SNAP Sentinel-1 First Release  
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ˣDeveloped as open source software  

ˣCommon Java core framework  

ˣJoint development plan for Sentinel toolboxes 

ˣInterchangeable Java/Python plugins 

ˣPortable engine to Cloud infrastructure 

ˣSingle installer 

ESA SNAP Development Concept 



 

 

 

 

 

Constant offset 
estimation

(for every burst)

Range shift
(for every burst)

Enhanced Spectral 
Diversity (ESD) 

Spectral filtering

Interferogram generation
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Debursting and sub-swath 
mosaicking

Filtered SLCs

Backgeocoding

Coregistered SLCs

Master SlaveOrbit DEM

Range and azimuth offsets
Slant phase

Interferometric products (burst-wise)

Mosaicked interferometric products

Interferogram generationInterferogram generation

CoregistrationCoregistration

Coregistration
(for every burst)

Azimuth shift
(for every burst)

Credits: DLR  

Support from  
SEOM R&D projects  

S1 - INSARAP : SENTINEL - 1 INSAR 

PERFORMANCE STUDY WITH TOPS  

An ESA project kicked off in March 2014 
after successful contract negotiations  
(www.seom.esa.int ).  

ñValidation and scientific exploitation of 

the interferometric performance of TOPS 

mode on Sentinel -1 missionò 

ˣ Full exploitation of S -1 mission 

interferometric capacity  

ˣ Development of advanced algorithms for 

TOPS data  

ˣ Demonstrate continuity of ESAôs C-band 

SAR observations  

TOPSAR InSAR Chain  

http://www.seom.esa.int/


DESCENDING ASCENDING 

S1A_20161103 

S1A_20161115 
S1A_20161010 

S1A_20161116 

Terrain Corrected 

Wrapped Interferogram 

SAR 

geometry 

SNAP Sentinel-1 Interferometry | New Zealand Earthquake 



SNAP Download page 

Access to Beta versions for 
testing 

Technical documentation 
for both end-users and 
developers 

Step-by-step tutorials 
including 

YouTube videos 

Technical forum, gathering 
user feedback and 
communicating results  

 

step.esa.int  
Science Toolbox Exploitation Platform 

step.esa.int  
Science Toolbox Exploitation Platform  

http://step.esa.int/


ESA Sentinel Application Platform | SNAP  

SNAP Interferometric Processing | Manual vs Batch mode 

snap2stamps | Python Scripts 

StaMPS PSI Processing Scheme 

SNAP-StaMPS PSI service on GEP 



SNAP 
All - in -One Environment  



ESA Grid Processing on Demand | G-POD 

Cloud  Toolbox  

ü   ERS 1/2 SAR Data Archive  

ü   ENVISAT ASAR Data Archive 

ü   SENTINEL-1 TOPS Data  

Direct access to G-POD and Virtual Archive 4              
ERS 1/2 and ENVISAT SAR data  
 
Sentinel-1 Data Hub connected to G-POD  

Á Supported catalogue search from G-POD GUI  

Á Automatic data retrieval from G-POD Worker Nodes 

Á Data cache of latest downloaded  S-1 products 

http://gpod.eo.esa.int/


ESA Grid Processing on Demand | G-POD 

ESA G-POD service is provided by RSS  
aiming to support the Earth Observation community in data exploitation  



TerraDue Cloud ToolBox 

The service offers configurable Virtual Machines (VM) 
tailored to scientific usersô requirements.  

https://terradue.github.io/doc-tep-geohazards/community-guide/cloud/esa_toolbox.html 

Access the data 
packages retrieved 

from the GEP Portal 

https://terradue.github.io/doc-tep-geohazards/community-guide/cloud/esa_toolbox.html
https://terradue.github.io/doc-tep-geohazards/community-guide/cloud/esa_toolbox.html
https://terradue.github.io/doc-tep-geohazards/community-guide/cloud/esa_toolbox.html
https://terradue.github.io/doc-tep-geohazards/community-guide/cloud/esa_toolbox.html
https://terradue.github.io/doc-tep-geohazards/community-guide/cloud/esa_toolbox.html
https://terradue.github.io/doc-tep-geohazards/community-guide/cloud/esa_toolbox.html
https://terradue.github.io/doc-tep-geohazards/community-guide/cloud/esa_toolbox.html


SNAP DInSAR Processing Chain 

Split IW Subswath (incl. Polarization) over AOI     

Update Orbit State Vectors 

Back-geocoding (DEM-assisted coregistration) 

Correct for Range and Azimuth Shifts (ESD algorithm) 

Interferogram Generation (incl. Coherence) 

Goldstein Phase Filtering 

Phase Unwrapping (SNAPHU) 

Convert Phase to Displacement 

Terrain Correction Geocoding 

TOPS 
Coregistration 



SNAP DInSAR Pre-Processing Steps for StaMPS  

Split IW Subswath (incl. Polarization) over AOI     

Update Orbit State Vectors 

Back-geocoding (DEM-assisted coregistration) 

Correct for Range and Azimuth Shifts (ESD algorithm) 

Interferogram Generation (incl. Coherence) 

Goldstein Phase Filtering 

Phase Unwrapping (SNAPHU) 

Convert Phase to Displacement 

Terrain Correction Geocoding 

TOPS 
Coregistration 



ˣ A set of Sentinel-1A SLCs YYYYMMDDTHHMMSS 

S1A_IW_SLC__1SDV_20190817T171546_20190817T171613_028612_033C97_F4AE 

 S1A_IW_SLC__1SDV_20190829T171546_20190829T171613_028787_0342BB_E70D 

 [downloadable via Copernicus OpenHub, PEPS, ASF, etc.] 

ˣ Sentinel-1 Precise Orbits (PODs) for the corresponding S1A dates (*.EOF files 

are automatically downloaded via https://qc.sentinel1.eo.esa.int)  

ˣ Digital Elevation Model (DEM) dataset from SRTM 3 arc-sec covering the 
Area of Interest (automatically downloaded from the ESA SNAP repository) 

SNAP DInSAR Demo | Input Dataset 

VM configuration on ESA G-POD 

OS: Ubuntu Linux  
Number of Cores:  8 
RAM:  32 GB 
Dedicated Storage:  3 TB  



SNAP DInSAR Processing Scheme 

Read S1 SLC products 



SNAP DInSAR Processing Scheme  

Master SLC Splitting (burst-level) 



SNAP DInSAR Processing Scheme  

Master SLC Splitting (burst-level) 



SNAP DInSAR Processing Scheme  

Master SLC Splitting (burst-level) 



SNAP DInSAR Processing Scheme  

Update Orbits (Restituted or Precise) 



SNAP DInSAR Processing Scheme  

Update Orbits (Restituted or Precise) 



SNAP DInSAR Processing Scheme  

Update Orbits (Restituted or Precise) 



SNAP DInSAR Processing Scheme  

Splitting & Orbits for Slave SLCs 



SNAP DInSAR Processing Scheme  

Splitting & Orbits for Slave SLCs 



SNAP DInSAR Processing Scheme  

Splitting & Orbits for Slave SLCs 



SNAP DInSAR Processing Scheme  

Splitting & Orbits for Slave SLCs 



SNAP DInSAR Processing Scheme  

Splitting & Orbits for Slave SLCs 



SNAP DInSAR Processing Scheme  

Co-registration & Interferogram generation 



SNAP DInSAR Processing Scheme  

Co-registration & Interferogram generation 



SNAP DInSAR Processing Scheme  

Co-registration & Interferogram generation 



SNAP DInSAR Processing Scheme  

Co-registration & Interferogram generation 



SNAP DInSAR Processing Scheme  

Co-registration & Interferogram generation 



SNAP DInSAR Processing Scheme  

Co-registration & Interferogram generation 



SNAP DInSAR Processing Scheme  

Co-registration & Interferogram generation 



SNAP DInSAR Processing Scheme  

Overview of processing outputs 

Differential IFG 

Heights in RDC 

Lat in RDC 

Lon in RDC 


