@ Géosciences pour une Terre durable \\W‘Q | // . \\
brgm &Q‘: eSsa RHEA UNIVERSITY OF LEEDS

N Nt W,
sssss Universidad de Jaén

- FRORSCECIA

Towards SNABtaMPS
Automatic PSI Processing Service, | {

for Research Applications on .|||||I||||||||||I||||||l|||;||_||_|||||||||1l||||||||.|I|I|| Jl LIJUHl.lleyhh!.-llLLLLhLl.L.
ESA GEP Cloud Infrastructure e

R —

foden Beiiue,

rrrrr

MDIS 2019 ! ,, | _’

Michael Foumelis BRGM

Jose Manuel DelgadBlascqQ RHEA c/o ESA
Andy Hooper Univ. of Leeds

FabriceBrito, Terradues.r.l

Philippe Bally ESA

FabrizioPacinj Terradues.r.l.

geohazards
tep




@ Géosciences pour une Terre durable

Motivation rgm
A Since the launch of Sentinel ~ -1A, few open source INSAR  processors were
available for generating interferogram stacks compatible with StaMPS™.

A ESA Sentinel -1 toolbox had almost all the functionalities to fill that gap, but
compatibility with StaMPS it was not initially  designed.

A Onthe 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 This work was born as answer to this user community need
Design an optimal DINSAR processing chain & e nsure compatibility with StaMPS PSI
* A. Hooper, D . Bekaert , K. Spaans and M. Arikan ( 2012) . fRecent advances in SAR inte

analysis for measuring crustal deformation 0 .Tectonophysics, 2012.


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

6 bGéusci eeeee pour une Terre durable

SNAP Interferometric Processing | ManuaBatch mode
snap2stamps$ Python Scripts
StaMPS PSI Processing Scheme

‘ SNAPStaMPS PSI service on GEP
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SNAP
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The common architecture for élentinel Toolboxesnd SMOS Toolbois
called Sentinel Application Platform (SNAP).

SNARarchitecture 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.

Activityinitially fundedil K N2 dz3K { 9ha St SASwideomzEint® { ! Q& 9hot
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Sentinel Application Platform | SNAP
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C SAR Toolbox  (S1TBX)

A Scientific toolbox for the handling and post -processing of data products
from Sentinel -1 SAR mission

C High Resolution Optical Toolbox (S2TBX)

A Toolbox for the  visualisation , analysis and post -processing of data
products from Sentinel -2 multi -spectral optical data

C Medium Resolution Optical Toolbox (S3TBX)
A Toolbox for the processing and analysis of Sentinel 3 OLCI and SLSTR

C Developer forum
A Requirements addressing a common platform issues
A Define the platform roadmap
A Coordinate horizontal activities across the three toolboxes



Multi-Mission Scientific Platform
Development Consortia
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SNAFDevelopment History {cesa

N
\{g s-1tbx s-2tbx s-3tbx

Built on prior toolbox
development

2o nest

next esa sar toolbox
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SNAP Sentindl First Release

\

Release v1
Sept 29 2014

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.



ESA SNAP Development Concept
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x Developedas open source software
x Common Java core framework
xJoint development plan for Sentinel toolboxes

{blt &a{SNIBSNIJ /2y FAIdzNI i

X Interchangeablelava/Pythomplugins

X Portable engine to Cloud infrastructure

X Single installer Web
Browser
Ci H i
< | Middle Mob_|le
Device
= == s
clou Toolbox
| WPS /K_/I service
new processors interfaces
(= new WPS capabilities)
are deployed in the cloud
with the Toolbox Engine
Toolbox Service
Developer
< ¢
<! NetBean > Java se®&m
-/ * S
N Free as in Freedom —




TOPSAR INSAR Chain

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 ).

AVali dation and sci
the interferometric performance of TOPS
mode on Sentinel -1 mi ssiono
x  Full exploitation of S -1 mission

interferometric capacity

x  Development of advanced algorithms for
TOPS data

x Demonstrate
SAR observations
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Backgeocoding
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Range and azimuth offsets

Sant phase

fi1c

y of

expl

Coregistration
(for every burst)

Constant offset
estimation

(for ever¥ burst)

Range shift
(for every burst)

v

Enhanced Spectral
Diversity (ESD)

v
pzimuth shift

(fo" eVery blrst) &l

Coregistration

+ on o

Qoregistered S.Cs

fn a }

ES

Mosaicked interferometric products

A 4

Spectral filtering

v

Interferogram generation

Fltered 3.Cs

Interferogram generation

Qoherence estimation

ij Interferometric products (burst-wise)

Debursting and sub-swath

ek uuile:

Credits: DLR



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

SNAFRSentinetl Interferometry| New zealancEarthquake Gbrgm

Terrain Corrected
Wrapped Interferogram ASCENDING DESCENDING

SAR
geometry

Displacement [m]

-2.0 -1.0-0,5 0.0 1.0 2.0

S1A 20161103 S1A_20161010
S1A_ 20161115 S1A_ 20161116

Phase [rad]

-3.14 -2.24 -1.35 -045 0.45 1.35 224 314
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step.esa.int

Science Toolbox Exploitation Platform
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scien?e toolbox exploitation platform & esa

TOOLBOXES DOWNLOAD GALLERY DOCUMENTATION COMMUNITY THIRD PARTY PLUGINS

“ESNAR Search

senine 3 Tson SNAP Download page

Sentinel 2 Toolbox
) Home > Scientific Toolbox Exploitation Platform ;q ;
ey S m Accesgo Beta versions for
testing

* Proba-V Toolbox

* PolSARpro

 Download o R— —rr 2018 Technical documentation
W multimission scientific toolboxes

+ Useful Links for both endusers and

ESA is developing free open source toolboxes for the scientific exploitation of Earth
Observation missions under the the Scientific Exploitation of Operational Missions
(SEOM) programme element. STEP is the ESA community platform for accessing the
software and its documentation, communicating with the developers, dialoguing within the

science community, promoting results and achievements as well as ;)roviding ‘t-utorials and Step'by_Step tUtorIals

g 2 4 3 . Mapping Urban Areas from Space
material for training scientists using the Toolboxes. viapping A el

(MUAS 2018) |nC|Ud|ng

developers

The ESA toolboxes support the scientific exploitation for the ERS-ENVISAT missions, the
Sentinels 1/2/3 missions and a range of National and Third Party missions. The three
toolboxes are called respectively Sentinel 1, 2 and 3 Toolboxes and share a common
architecture called SNAP. They contain some functionalities of historical toolboxes such as
BEAM, NEST and Orfeo Toolbox that were developed over the last years.

E

SNAP Features Download Tutorials Community

i 5

velopers Gallery Blog

YouTube videos

Technical forum, gathering
user feedback and
communicating results

=
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gth Advanced Land Training Course

2017
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W
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+ £0 DPEN SCIENCE 2017



http://step.esa.int/
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‘ ESA Sentinel Application Platfo[rBNAP

StaMPS PSI Processing Scheme

‘ snap2stamps$ Python Scripts

‘ SNAPStaMPS PSI service on GEP



SNAP

All-in-One Environment

File Edit
&

Product Explore

Navigation Colour Manipulation Uncertainty Visualization | World View

Orbit Co
Metadata SQL

Product Detai

Timeline .

o

19 Products

Product Properties
S1A_IW_SLC_ 1S
TINEL-




ESA Grid Processing on DemandRGD

U ERS 1/2 SAR Data Archive
U ENVISAT ASAR Data Archive
U SENTINEL TOPS Data

Direct access t&-PODand Virtual Archive 4
ERS 1/2 and ENVISAT SAR data

Sentinell Data Hulconnected to @OD
ASupportedcataloguesearchfrom G-POD GUI
AAutomaticdataretrieval from GPODWorkerNodes
AData cachef latestdownloaded S-1 products

Cloudd Tealboxx



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

ESA Grid Processing bemand G-POD @brgm

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

From “Data to User” to “User to Data”

.. 2
Processor =

—

.‘ . '. 2 L
‘ - N ngh level e +
’ oy roducts
Scientist ﬁ %~ - p
e Eesa

Scientific community




TerraDueCloudToolBox @ bsrginT -

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

https://terradue.qgithub.io/doctep-geohazards/communitguide/cloud/esa toolbox.html

geohazards g, . je~ @ Source TerRrRa)Ue

Create Virtual Machine

Access thelata
packagesetrieved
from the GEP Porta

%

o,
<]

esa-ssep-vm

Usermame:

H_2LIX
geohazards @esa N=7BUA



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

@ bGénsciences pour une Terre durable

2 SNAP DINSAR Processing Chain

—  SplitIW Subswath(incl. Polarization) over AOI
— Update Orbit State Vectors

— Backgeocoding DEMassisted coregistration) TOPS
— Correctfor Range and\zimuth ShiftsESD algorithm)| Coregistration
— Interferogram Generation (incl. Coherence)

— Goldstein Phase Filtering

— Phase Unwrapping (SNAPHU)

— Convert Phase to Displacement

— Terrain Correction Geocoding



@ bGénsciences pour une Terre durable

2 SNAP DInSARre-Processing Steps for StaMPS

—  SplitIW Subswath(incl. Polarization) over AOI

— Update Orbit State Vectors

— Back ding DEMassisted istrati
ackgeocoding assisted coregistration) TOPS

— Correctfor Range and\zimuth ShiftsESD algorithm)| Coregistration

— Interferogram Generation




SNAP DINSAR Demo | InjRdtaset Qbrgm

x A set ofSentinetlA SLCSYYYMMDDTHHMMSS

S1A IW_SLC1SDV _20190817T171546_20190817T171613 028612 _033C97_F4AE
S1A IW_SLC _1SDV _20190829T171546 20190829T171613 028787 _0342BB_E7O0
[downloadable via Copernic@penHub PEPS, ASF, étc.

x  Sentinell Precise OrbitgPODs) for the corresponding S1A datasoF files
are automatically downloaded vihttps://gc.sentinell.eo.esa.int)

x  Digital Elevation Model(DEM) dataset from SRTM 3 -@&c covering the
Area of Interestautomatically downloaded from thESA SNARpository)

VM configuration on ESA-80D

OS: Ubuntu Linux
Numberof Cores:8
RAM: 32 GB
DedicatedStorage:3 TB



SNAP DInSARocessing Scheme brgm

Read S1 SLC products

1 snaP - X

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help & Search (Ctri+])

aP LRBASCESXExm a2 AN RY@R = |

Product Explorer X | Pixelinfo | - s
@ & [1] S1A_IW_SLC__1SDV_20190817T1715%_20190817T171613_028612_033C97_F4AE 5
@ & [2]S1A_IW_SLC_1SDV_20190829T1715%_20190829T 171613_028787_034288_E70D ¢
=
3
&
8
=
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=
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2
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Navigation - [1] band_1 Colour i ion - [1] band_1 | Uncertainty Visualisati World View X -

Fath

EUROPE




SNAP DInSARocessing Scheme

Master SLC Splitting (buiistvel)

9 s-1 TOPS Split

File Help

IO Parameters  Processing Parameters
Source Product

source:

[1] S1A_IW_SLC__1SDV_20190817T171546_20190817T171613_028612_033C97_F4AE

Target Product
MName:

S1A_20190817_split_IW1_b6-9

Save as: BEAM-DIMAP v
Directory:
F:\mdis_20 19_snap_slamp5‘processed|

[] Open in SNAP

[ [ e

!

Géosciences pour une Terre durable

rgm



SNAP DInSARocessing Scheme

Master SLC Splitting (buiistvel)

9 s-1 TOPS Split

File Help

1/O Parameters

Source Product
Source:

[1] S1A_IW_SLC__1SDV_20190817T1

Target Product
Name:

S1A_20190817_split_IW1_b6-9

Save as: BEAM-DIMAP
Directory:

F:\ndis_2019_snap_stamps\procs

[~] Open in SNAP

Processing Parametery

i s-1 TOPS Split

File Help

1/O Parameters Processing Parameters

Subswath:

w1
Polarisations: VH

Bursts: 6 to 9 (max number of bursts: 9)

!

Géosciences pour une Terre durable

rgm



SNAP DInSARocessing Scheme Qhrgm

Master SLC Splitting (buiistvel)

9 s-1 TOPS Split i s-1 TOPS Split 8 s-1 TOPS Split X
File Help File Help File Help
Processing completed in 4 seconds (125 MB/s 65 MPixel/s)

I,FO Parameters Processing Parameters I/O Parameters Processng Parameters
1/O Parameters  processing Parameters

Source Product Subswath: |1w1
source: Source Product
- Polarisations: VH .
[1] S1A_IW_SLC__1SDV_20190817T1 source:
Bursts: 6 to 9 (max number of burs [1] S1A_IW_SLC_ 1SDV_20190817T171546_20190817T171613_028612_033C97_F4AE A
Target Product
Mame: Target Product
S1A_20190817_split_IW1_b6-9 Name:
S1A_20190817 _split_IW1_b6-9
Save as:  BEAM-DIMAP
[/] save as: BEAM-DIMAP v
Directory:

Directory:

F:\ndis_2019_snap_stamps\procs
F:\ndis_2019_snap_stamps\processed

[] Open in SNAP
[#] Open in SNAP




SNAP DInSARocessing Scheme Qhrgm

Update Orbits (Restituted or Precise)

& Apply Orbit File X
File Help
1/ Parameters | processing Parameters

Source Product

source:
[4] S1A_20190817_split_IW1_b6-9 v

Target Product
MName:
S1A_20190817_split_IW1_b6-9_Orb

Save as: BEAM-DIMAP v
Directory:
Fi¥yndis_2019_snap_stamps\processed

[~] Open in SNAP

&n ]| Gose




SNAP DInSARocessing Scheme

Update Orbits (Restituted or Precise)

& Apply Orbit File

ped

File Help

Source Product
SOUrce:

[4] S1A_20190817_split_IW1_b6-9

Target Product
Mame:
S1A_20190817_split_IW1_b6-9_Orb

[] Save as:  BEAM-DIMAP J
Directory:
Fi¥yndis_2019_snap_stamps\proces

[~] Open in SNAP

& Apply Orbit File

File Help

1/O Parameters Processing Parameters

Orbit State Vectors: Sentinel Precise (Auto Download)
Polynomial Degree: 3

£ Do not fail if new orbit file is not found

Close

!

Géosciences pour une Terre durable

rgm



SNAP DInSARocessing Scheme Qhrgm

Update Orbits (Restituted or Precise)

& Apply Orbit File pe
File Help
& Apply Orbit File %
I/GParameters | processing Parameters | File Help -
~ Apply Orbit File >
Source Product PPy
source: 1/O Parameters Processing Parameters File Help
[4] 51A_20150817_split_IW1_b6-9 Orbit State Vectors: | gentinel Predise (Auto [ PTOCesSig completed in 7 seconds (71 MB/s 37 MPixel/s)
Polynomial Degree: 3 1/O Parameters Processing Parameters
Target Product -
Mame: £/ Do not fail ifnew o | orbit State vectors: Sentinel Predse (Auto Download) -
S1A_20190817_split_IW1_b&-8_Orb Polynomial Degree: 3
[~] Save as: BEAM-DIMAP J [+] Do not fail if new orbit file is not found
Directory:
Fi¥yndis_2019_snap_stamps\proces
[~] Open in SNAP




SNAP DInSARocessing Scheme

Splitting & Orbits for Slave SLCs

H Graph Builder : myGraph_split_orbitxml

File Graphs

[t frorsansoi|—foppyoinrie | e |

<

Read \rite TOPSAR-Split Apply-Orbit-File

Source Product
Name:
[2] S1A_IW_SLC__1SDV_20190829T171546_20150825T 171613_028787_034288_E70D

Data Format: Any Format

@ Load % Save %/ Clear |z Note @ Help

!

Géosciences pour une Terre durable

rgm



SNAP DInSARocessing Scheme

Splitting & Orbits for Slave SLCs

H Graph Builder : myGraph_split_

File Graphs

a Graph Builder : myGraph_split_orbit.xml X

File Graphs

| Read HTM

v
< < >
Read write TOPSAR-Spit Apply| Read Write TOPSAR-Split Apply-Orbit-File
Source Product {Smswath: w1 oA
Name: |Polarisations: VH

[2] S1A_IW_SLC__15DV_2019082! ‘

Data Format: Any Format «

(5 Loxd

@

|Bursts: 6 to 9 (max number of bursts: 9)

!

Géosciences pour une Terre durable
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SNAP DInSARocessing Scheme

Splitting & Orbits for Slave SLCs

H Graph Builder : myGraph_split_ R

File Graphs File

Graph Builder : myGraph_ E‘ Graph Builder : myGraph_split_orbitxm]|

Graphs File Graphs

| Read Hrm

<

<

| Read |_.{ropsnn.s|ul|_.|nmu-I=I.|»—-l : |

<

=

£3 -

Read write TOPSAR-Split Apply

Read Write TOPSAR-Split

Read Write TOPSAR-Spiit Apply-Orbit-File

Source Product Subswath: | 1w1
Name: Polarisations: VH

[2] S1A_IW_SLC__15DV_2019082!

Data Format: Any Format «

Bursts: 6 to 9 (max numbeg

B Load

Orbit State Vectors: sentinel Precise (Auto Download)
Polynomial Degree: 3
[~ Do.not fail if new orbit file is not found

@ Note

ﬁ‘\;, Clear

@ Load ooy Save

© reio [> Run

!

Géosciences pour une Terre durable

rgm



SNAP DInSARocessing Scheme

Splitting & Orbits for Slave SLCs

6 bGéosciences pour une Terre durable

B Load

F:\mdis_2019_snap_stamps\processed

@ Load B Load lzl Save

H Graph Builder : myGraph_split_ }1 Graph Builder : myGraph_ E‘ Graph Builder : myGraph_| E‘ Graph Builder : myGraph_split_orbitxml X
File Graphs File Graphs File Graphs File Graphs
: = : -
[ Read |—{tops] [ Read }_.E | Read I_.|Tmnwl|»—.|nmmu|»—-|£|
v
€ < € < >
Read write TOPSAR-Spiit Apply| Read Write TOPSAR-Spiit Read Write TOPSAR-Split | Read Write TOPSAR-Split Apply-Orbit-File
Source Product Subswath:  |1w1 Orbit State Vectors: sentinelpy| ~12rget Product
Name: Polarisations: VH Polynomial Degree: |3
[2] S1A_IW_SLC__1SDV_2015082{ )
Bursts: 6 to 9 (max numbg M e
S1A_20190829_split_Iw1_b6-9_Orb|
Data Format: Any Format
Save as: BEAM-DIMAP v
Directory:

[> Run




SNAP DInSARocessing Scheme

Splitting & Orbits for Slave SLCs

!

Géosciences pour une Terre durable

rgm

E' Graph Builder : myGraph_split_|

R Graph Builder : myGraph_

a Graph Builder : myGraph_|

R Graph Builder : myGraph_spli

a Graph Builder : myGraph_split_orbitxml

X
File Graphs File Graphs File Graphs File Graphs
: - : —
[t }—frors [ }—f e ot |frorsnsni}—fomomaie] o ]
v
| < | < K | < >
Read write TOPSAR-Spiit Apply] Read Write TOPSAR-Split Read Write TOPSAR-Spit | Read Writt TOPSAR-Spiit Appl

Name:

Source Product
[2] S1A_IW_SLC__1SDV_2019082

Data Format:

@

Subswath: w1

E Load

Polarisations: VH
Bursts: 6 to 9 (max numbeg

Orbit State Vectors: | sentinel P1
Polynomial Degree: 3

%]

Target Product

MName:

51A_20190829_split_IW1_b6-9_(

Save as: BEAM-DIMAP
Directory:
F:\mdis_2019_snap_stamps'y

B road

]

Read Write TOPSAR-Split Apply-Orbit-File

S1A_20190829_split_IW1_b6-9_COrb

Save as: BEAM-DIMAP

F:Yyndis_2019_snap_stamps'processed

Processing completed in 7 seconds (71 MBfs 37 MPixel/s)

0= [E=]




SNAP DInSARocessing Scheme

Coregistration & Interferogram generation

E‘ Graph Builder : myGraph_stack_ifg_deb_dinsar.xml *
File Graphs
; —
| Back-Geocoding | —>{ Enhanced-Spectral-Diversity | >{ ToPsaR-Deburst(2) | —>{ write |
——
TOPSAR-Deburst
Tmmmmll :{WI |
v
>

L4
Back-Geocoding  Enhanced-Spectral-Diversity Interferogram TOPSAR-Deburst TopoPhaseRemoval Write(2) Write TOPSAR-.. | «|»

Digital Elevation Model: SRTM 35ec (Auto Download) hat
IDEM Resampiing Method: BICUBIC_INTERPOLATION =
Resampling Type: BISINC_S_POINT_INTERPOLATION v

[£] Mask out areas with no elevation

Output Deramp and Demod Phase

!

Géosciences pour une Terre durable

rgm



SNAP DInSARocessing Scheme @hrgm

Coregistration & Interferogram generation

E‘ Graph Builder E‘ Graph Builder : myGraph_stack_ifg_deb_dinsarxml X
File Graphs File Graphs
. : —
= =
Back-Geocoding || Enhanced-Spectral-Diversity || TOPSAR-Deburst(2) |1 write |
Read Read
(2) (2) —
TOPSAR-Deburst
Tonomulhmull :{m: |
v
£ < >

- ax

Back-Geocoding Back-Geocoding Enhanced-Spectral-Diversity Interferogram TOPSAR-Deburst TopoPhaseRemoval Write(2) Write TOPSAR-... | 4| »

Digital Elevation Mo |pegictration Window| Enhanced-Spectral-Diversity Operator | v
DEM Resamping Mg | poictration Window Height: 512 -
Resampling Type: Search Window Accuracy in Azimuth Direction: | 16 v
[AMask out areasl | search Window Accuracy in Range Direction: | 16 v
Output Derampl | Window oversampling factor: 128 v
Cross-Correlation Threshold: 0.1

Coherence Threshold for Outiier Removal: 0.15

Number of Windows Per Overlap for ESD: 10

[] use user supplied shifts (please enter them below)
The overall azimuth shift in pixels: 0.0

The overall range shift in pixels: 0.0

(# noe | @) rep [> Run




SNAP DInSARocessing Scheme

Coregistration & Interferogram generation

E‘ Graph Builder E‘ Graph Builder | E‘ Graph Builder : myGraph_stack_ifg_deb_dinsar.xml x
File Graphs File Graphs File Graphs
; : : —
= = =
|auu-souulnn Hmmm-wnmam |.-..| TOPSAR-Deburst(2) }—.{ Write |
Read(2) | Read(2) I | Read(2) -
TOPSAR-Deburst
Tonomummu-l :[Im |
v
L4 < € >
Back-Geocoding Back-Geocoding E| Back-Geocoding Enhanced-Spectral-Diversity Interferogram TOPSAR-Deburst TopoPhaseRemoval Write(Z) Write TOPSAR-.. | «|»

Digital Elevation Mo
DEM Resampling Me
Resampling Type:
[] Mask out areas
Output Deramg

Registration Windoy
Registration Windoy
Search Window Accl
Search Window Accl
Window oversamplin
Cross-Correlation Tl
Coherence Threshol
Number of Windows

] use user suppli
The overall azimuth

The overall range st

subtract flat-earth phase
Degree of "Flat Earth™ polynomial 5 o
Number of “Flat Earth” estimation points | 57 -
Orbit interpolation degree 5 v
[ Subtract topographic phase

Digital Elevation Model: SRTM 35Sec (Auto Download)
Tile Extension [%] 100
Output Elevation

Output Orthorectified Lat/Lon

Indude coherence estimation

[] Square Pixel [] Independent Window Sizes
Coherence Range Window Size 0
Coherence Azimuth Window Size 5

B | (¥ Yocer | [Arote | @reb | [Srm

!

Géosciences pour une Terre durable

rgm



SNAP DInSARocessing Scheme

Coregistration & Interferogram generation

H Graph Builder H Graph Builder | E Graph Builder R Graph Builder : myGraph_stack_ifg_deb_dinsar.xml *
File Graphs File Graphs File Graphs File Graphs
; : : ; =
- | [ = L=
|luu-nueuln: Hmmm-wu—nwnnm H TOPSAR-Deburst(2) }—.{ Write |
Read(2) | Read(2) } | Read(2) Read(2) -
TOPSAR-Deburst
TopoPhaseRemoval 1 :[I Write(2) |
v
< K | K >
Back-Geocoding { Back-Geocoding E| Back-Geocoding § Back-Geocoding Enhanced-Spectral-Diversity Interferogram | TOPSAR-Deburst! TopoPhaseRemoval \Write(2) Write TOPSAR-... | «|»
Digital Elevation Mo) | pegistration Windoy | [7] Subtract flat-eq Polarisations: [
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