-

AROKOPIO UNIVERSITY \\\&\g csa

Generation of an interferogram
over the ETNA Vulcano, Sicily
(Italy), using a ERS1&2 Tandem
couple

Andrea Minchella (RSAC c/o ESA-ESRIN)

Michael Foumelis (ESA)

2 4th ADVANCED TRAINING COURSE IN LAND REMOTE SENSING
1-5 July 2013 | Harokopio University | Athens, Greece

"

-;6" HAROKOPIO UNIVERSITY

Contents

* InSAR functionality review of NEST

* Objective and Main Processing Steps

e Hands-on exercise

3 f4th ADVANCED TRAINING COURSE IN LAND REMOTE SENSING
1-5 July 2013 | Harokopio University | Athens, Greece



HAROKOPIO UNIVERSITY

INSAR functionality of NEST

The INSAR functionality of NEST is structured in two layers:

¢ The core layer is formed by JLinda (Java Library for interferometric data
analysis) which is a standalone API/INSAR library, independent from the
NEST/BEAM core, encapsulating the classes, functionalities and algorithms
for the interferometric processing.

¢« The NEST InSAR operators are built on top of core classes from JLinda
package by using the NEST/BEAM Graph Processing Framework (GPF) and

libraries.

T
jLinda : Standalone InSAR Library |

NEST InSAR
Functionality

NEST InSAR
Operator-s

NEST InSAR
- processing
graph

4
NEST/BEAM
P

GPF
Libraries
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Pre-processing:
« oversampling
+ calibration

InSAR functionality of NEST

Coregistration:

Filtering: + orbits

+ azimuth - correlation

- range - fine & resampling:

- phase + offset thru corr.
+ coreg.poly.

+ slave resampling

DEM assisted
coregistration

+ DEM interpolation

roducts:
cplx interferogram|
coherence image

Ref. phase:

D Available in 509 beta

Geocoding / D-InSAR

* flatearth
+ computation
- DEM
Unwrapping « computation

« subtraction

Unwrapping via 3" party sw (SNAPHU)

- Available in 5A
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Fully integrated and featured INSAR
processor within NEST

Coregistration and resampling

DEM assisted coregistration

Products: interferogram and coherence

Filtering: both spectral and phase

Geo-coding
= Unwrapping

« DEM product

Differential INSAR

e Cross INSAR (ERS-ENVISAT)

Only zero doppler and strip map
data are fully supported
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Objective

Generation of an Inteferogram over the ETNA Volcano, Sicily (Italy),
using an ERS1&2 Tandem couple acquired on 1/2 August 1996.

ERS-1 SAR_SLC ORBIT 21159 — DATE 1-AUG-1995
ERS-2 SAR_SLC ORBIT 1486 — DATE 2-AUG-1995

Btemp [days]: -1 (Temporal baseline),
Bperp [m]: -66.8 (Perpendicular baseline)

Height of ambiguity ~ 9300/66.8 = 139.2

N.B.: The slide deck is centred on the processing workflow and does not
contain any explanation about the InSAR theoretical principles behind.
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Main Processing Steps

The exercise* will be done using the NEST DAT (interface) and consist
mainly in:

=

. Open and inspect the ERS Complex products;
. Baseline evaluation using the INSAR Stack Operator;
. Create a project;

. Subset the products;

. Apply Precise (Delft) Orbits;

. Co-registration of Subsets;

. Flattened Interferogram generation;

. Coherence computation;

. Comparison interferogram vs coherence;

10. Interferogram Phase filtering;

11. Multilooking of filtered phase;

12. Geocoding of flattened interferogram

13. Export of results to Google Earth

© 0N A WN

* Please keep in mind that the proposed workflow is only an example of feasible processing
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Dataset and Results

The original data and full processing results (project) are freely
available at:

SFTP (port 22): nestbox.esrin.esa.int
Username: nestuser

Password: password

Folder: DATA/ETNA-ERS
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Exercise folders framework

Default exercise folders framework

» C:\LTC2013\Practical\D4P2a_NEST\ETNA-ERS

o -

Orgarize v Incude in lbrary.

B vaeos 2] ame -

Sharevith ~  Hew foder

8 Computer | SAR_IMS_IPXAST19950801_211638_000000 17G143_00125_21159_97S5.E1 563,52703
& et € L SAR _IMS_IPXASII9950802_211641_00D00017A003_ 00129 01486 7S7.E2 56837718
— s LocalDsk 0
3 RAID1_2TB (E:).
< IO PSS
s locainek () =] 41 | »
Organize v Indudeinlibrary v | Sharewith v  New folder = - 0l ©
B Videos :l Name Size Type | Date modified | |
8 Computer | Dataset File folder 19/09/2012 10:53 AM
l &, vefauit () I, Output File folder 19/09/2012 10:59 AM

- Local Disk (D)

_s RAID1_2TB (E:)
- Local Disk (F:)

. Local Disk G2) =]
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NEST DAT

Double click on NEST icon ,:, M for launching NEST

T T N (e BT Gty TN Gaeon plewen Guh B

ol @ fu;ﬂ mlg #2008 SHO

DAT

(Display and Analysis
Tool)

=

7| @ o | D]

LTI Y RPAY I
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Open the ERS Complex products

Do GOt Yoo fvm (o §RTok Geumery oM QunTok foeerc G Wnke o

=1 Jeflmd gl #=Z 08 B0

o
Ak

F__‘-

€\ )~ ..\LTC2013\Practical\D4P2a_NEST\ETNA-ERS\Dataset

Ogsnze v Indudemibrary v Shrewith v New foder £ v [
B veos 2 ame - £ |

8 Computer | SAR_IMS_1PXASI19950801_211638_00000017G148_00129_21153_5755.E1
&L Detaitic) ] SAR_IMS_IPXASII9950802_211641_ 00000017A003_00129_ 01486, S757.£2
a Local Disk (D:)

s RAID_ZTB E1).

a Local Disk (Fz)

P L Loy 1 — |

| o | 2] 5 e ok |

=

are available: Readers, Product Library, Open
Raster product.

il

o mage view seecind.

the folder where data is located.

)

0 Tovtin | © Colo M| 59 Loy Movoge | - Loyer Bt | © e )

3 f4th ADVANCED TRAINING COURSE IN LAND REMOTE SENSING
1-5 July 2013 | Harokopio University | Athens, Greece

To open the data in the Products View few ways

Another one is to drag the product directly from

56352718
568,377 K8
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»
o Acpamon 014G 1998 31116038, 195878
P asCEODG

o ome 2

[y
o ) resacied ety
Qe

FO0MY /3P #

marir

13487

B ragaten | B oo Mar..| 55 Love Mansd
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Identification: Basic information on the product (Mission,
Product type, Acquisition time, Pass, Track and Orbit)

Metadata: This includes all the original metadata within the
product, the Abstracted Metadata which is the important
metadata fields used by the Operators in a common format and
the Processing graph history recording the processing that was
done

Tie Point Grids: Raster grids created from interpolating the tie-
points information within the product. The interpolation is done
on the fly according to the product.

Bands: The actual bands inside the product and virtual bands
created by NEST from expressions. Different icons are used to

distinguish these bands.
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0 VADL PROCESSONG PARAS 405

Q 0P _canRom_coerFs A0S
Qow

BOOHY /35l =

ey
o
)

O nase

4552 50 S 9950802141 D000 A, 901291008 9772

Double click on the band name to view it.

|
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1. Click on Add Opened

Input stack

Acqusition
1-5AR IS _ m)moam . §{RM P 0lAg9s  [129 JEEEE] | o
2-5AR_[MS_IPXASI19950802 ... [SAR IMS_IP 02Mugi935 1129 1586

2. Click on Overview

‘Acqusition
[02Aug 1955|129
[oraug1ess 128

[1486
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Create a project

Why create a project

1. A Project will help organize your data by storing all related work in one folder.

2. The project folders mirror the file structure of the physical hard disk. Therefore any
change you make to the physical project folders on disk will be reflected in your
project.

To create a project, select New Project from the

File menu. \

@ [1] Amplitude - LTC_11_NEST\Dataset\ASA_IMP_1PNUPAZ0070423_211132_0000001620
mmmmmmmmﬁmﬁwmmeMm«m‘

@
B Save Project As...

Close Project
&3 OpenRaster Product a0
& Product Lbrary
[} Creats Subset
Reopen »
Session »

@ s ek

3 f4th ADVANCED TRAINING COURSE IN LAND REMOTE SENSING
1-5 July 2013 | Harokopio University | Athens, Greece




Create a project (cont.)

A dialog will prompt you for a project folder location and project file
name.

1. Save in :..\LTC2013\Practical\D4P2a_NEST\ETNA-ERS

@ NEST DAT - Create Project

x|
savein: [ | Output 2 -
Recent [tems
Desktop
Flemame:  [myProjectami [ save | 2. Click on Save |

Fies oftype:  [project File (" xmi) =1 Cancel I
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Create a project (cont.)

Fe 3t Vow Aovm Ut SiTecs Geomery FSW Qunos Plamerc Gk Wndw Heb

sdlal  [Fafied g #ZLH086 VO Ll
okt el

19/09/2002 13:30 A
H Veos b tmported Products 18/05/2012 11:10 AM  Fe folder

Processed Products 19/05/2012 13:10 AM  Fle folder
1% Computer L productsets 19/09/2012 11:10 AM  Fie folder
& ot () (2] myProjectoml 19/09/2012 11:10 AM XML Docume|
rosicts | a9 sk R0 Marper Ca LocalDek ()
(s RAID1_7TB (E:)
e LocalDisk )
e LocalDisk (62)
i ek L ———
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Subset the products

Me ESt vew Aym Ut SATas Gemery MO OemTode Pemerc Gats Wndw b |
LoD nEmeslenl 2R Do Creation of a new folder
within the project to store the
subset products which will be
created

8 New Folder i

Name [Subset Product

1. Mouse Right Click on the Processed
Products folder

Select Create Folder

Write in New Folder window the name
Subset Product

4. OK

@ ERSI-SAR_IMS_IPXASI19950801_211638_00000017G148_00129_21159_574
8l ERSZ:SAR_[MS_IPXASI19950802_211641_00000017A003_00129_01486_57
(G imported Products
& (23 Processed Products
(32 Caibrated Products
(2 Coregistered Products
{Z3 Orthorectified Products

HAROKOPIO UNIVERSITY

Subset ERS 1 image

5 O Tosk posmerc Grghe Wrdom e

| #ZLH0% YO

@ Specify Product Subset B x|
Spatial Subset | Band Subset | Tie-Point Grid Subset | Metadata Subset |
E Bi

1290106 97572

Scene startXi — I e
View (double click) the intensity band Scene start¥: I 19000 =
Scene end X: {_
Utilities > Create Subset From View Scene end Y: |

Scene step X: 132
Scene step Y: 1=
Subset scene width: 2400.0
Subset scene height: 5000.0
Source scene width: 4503
Source scene height: 29397

Edit the Pixel coordinates
Ok

> PN F

™ Fix full width

Use Pre
ol ™ Fix full height

Estimated, raw storage size: 11.44
I =

T e ep—— o 5on ]

> tith ADVA LSk I 2 0 3] | e ] SN &[200 INERR 0TI BEG
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Subset ERS 1 image (cont.)
=12 Save in BEAM DIMAP format

=0
1 ERS-SAR . IFRASI 5950001211633, 500000175148, 0129_21155 375561
}, detcaton

(1] Intensity

Metadata
Tie pont grids

@ L Mewdata

RO ricore:  [rioe s oA Aociss et 21163 50000 75190919 2119 375 o

(Rl e ortee: [ oo e

Project | g Procucts | ] Piel o | 13 Mk RO Marager |

gl ERS1-SAR_[MS_IPXASI 1995080 1_211638_000000176148_00129_21159_§755.61
il ERS2-5AR_IMS_IPKASI19950802_211641_00000017A003_00129_01485_9757.62

(30 Coregstered Froducts

= - 0 Orthorecufed Products
e — -fibehis
=@

|\ I Navigation | @ Colour Manu.. | 55 Layer Manager | o Loyer Edtor | € Warkd M|

Creates a product subsct from the selected view
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LYY PE W AR

[
B et MName: [rubset_ERS2-54R_IMS_1PXASI19950802_211641_000000174003_00129_01486_9757

e Desaiption: [

Comest

o 0% Derive from Product:
: et |y Ens2-5aR s _1Pxast19950802_211641_00000017A003_00125 01486 9757.E2 =] e

Spatal Subset | ond Subct | Te Pont Grid Subsct | Metadato Sumet |
o © Copy (" Use Geocoding Only Sbset  Define subset ... ;

| Scene Width: 4903 pixel
| Scene Hesght: xsr;;ud
| Center Lattude: 3, N
4 | Center Longiude: 150S4Z'E |

i

File > Create éubset
2. Select Subset option
Define Subset
Edit the Pixel coordinates
Ok
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5|72 Save in BEAM DIMAP format

B s oo v e

=

1|
-m-
-
O imeraey
Do
= (3] subset 251540 _INS_IFXAS] 1995080 1_211538_D0000017G 148_D0129,_ 2115997
% 1 toeniaen
v
Fogune:  [uboet o250 5. e o |
- Fessfiyoes om0 srodut es (.am) =l Conce
o Prosect | W roctuces | {3 e ot | 27 Mk R0t Maroger

8 ERS1-SAR_IMS_IPXASII99S0801_211638 000000176 148 0129 21153 S7SS.E1L
il ERS2-5AR _[MS_IPKASI19950802_211641_00000017A003_00129_01436_S757.62
(30 1mported Products
& D processed roducts

(0 Subset Products
i@l subset_FRS1-SAR_IMS_IPXASI19950801_211638_000000176 148_00125_21159_9755 4m
il subset RS2 SAR_IMS_IPKASTI9950802_211641_DD000017AD03_00125_D1485_ 9757 .4m

i —— I

Novontn| @ Coor Mo | 89 oo Mnoer | o tover o | © Wk

3 bth ADVArCew B e | [ projec | @ rodhcts| (0 st | 45 sk | R0 Mensge |
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Apply Precise (Delft) Orbits
The orbit file provides accurate satellite position and velocity information.
slel  fefml# #ZLLH06BYO 0 \
Q s Creation of a new folder within the
'SE,E;”M project to store the products with
S e i e Delft orbits applied.

@ New Folder x|

Name [Deift Orbit Products

1. Mouse Right Click on the Processed
Products folder

Select Create Folder g
S myprogect

Write in New Folder window the nam o oisen
Delft Orbit Products b

= @msy2
1@ ERS1SAR IMS_IPKASII9950801_211638_00000017148 00123 21158 S7S5.E1
4. OK 18 ERS2.SAR_IMS_IPXASI19950802_211641_000000174003_00129_01485_9757.E2
(20 1mported Products
(0 Processed Products
(3 Calbrated Products
{3 Coregistered Products
(2 Orthorectified Products
(2 Cassified Products
-3 Subset Products
18 subset ERSI-SAR IMS_IPXASI19950801_211638_00000017G148_00125_ 21159 8755.dm
- i@l subset ERS2-SAR_IMS_IPXASI19950802_211641_00000017A003_00129_01486_9757.dm
Henigatn | @ Cobou Maras. | 55 Layer Manager | off Laye Edior | © Woy (22 Delft Orbit Products
> th ADVANCED TRAINING (ounse tneane Remoie e R e
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The Settings window

* NEST is able to download automatically few auxiliary
data like the STRM v.4 (3” tiles) (JRC FTP
(xftp.jrc.it)), Delft and ESA orbits.

¢ Auxiliary data downloaded into default folders
according to the Settings Windows

¢ Internet is required! And The firewall
must allow that.

« If your Internet settings are preventing the

B st mucoouesh downloading, you still can download by yourself the
evtviiind DEM tiles and/orbits and put these manually in the
 cemsacuen NEST Settings Window directories.

st OriesDett precse Crivs

3 e SPR R |5m

dettrTe o
Rt 25 e B oo pop— s e
b cor st GUOBLOL 131 FleFader

HAROKOPIO UNIVERSITY

Fla ER View Anslsis Utites SARTook Graphs Geomelry INSAR  OceanTools  Window

dodlamd JSef|mes | FEL 08 &

eedeVee &%

Chedk for New Release...
? el Topcs

- Information

0 Connection to FTP xfip.jrc.it/oub/srtmya4/tff/ PASSED

In the HELP tab there is a “Test Connectivity” capability to check if the
connection works well.

Sometime even if Connection testing is successful, PC settings could
prevent the downloading.

AP @ Plba«fflziﬁhldlﬂul
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OceanToss Polwmens Gars Wndow Hep

8 st 52530 s _suAstivsonn
/ Cacen oo rods

€ Apply Orbit File to Product

10 Parameters | processing Parameters |
Source Product
source:

Target Product
Name:

[rubset_ERS1-5AR_MS_1PaST19950801_211638_000000176 199_D0129_21159_9755_Ob
[ Save as: [eeamomur  ~

Directory:
AT

BitProducts
[ Open in NEST DAT

|#ZLid08 &0 ‘
o= C

1. Utilities > Apply Orbit file
1/0 Parameters: subset ERS1
Select as Output directory Delft Orbit Products

Processing Parameters: Delft Precise Vor
Run

1/0 Parameters Processing Parameters |

3. Select the output folder “Delft Orbit Products”

A convenient way to select the output folder is to drag the
folder name from the project view

[Bn | goe /b |
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[

0, bt RS2 S48 S_PTAS 9950002 241441 COO00317A003
/ [St=tresrsrvy

& Apply Orbit File to Product
Processing completed in 6 seconds.
1/0 Parameters | processing Parameters |
[-Source Product
source:

Target Product
Name:

Joubset_FRS2-8AR IMS_1PXASI19950802_211641_00000017A003_00128_D1486_8757_Orb

[ save as: [seamomee =
Drectory:

-\ ETNAERS \Dutput\myProject Processed Products\Delft Orbit Products
[ Open in NEST DAT

Utilities > Apply Orbit file
1/0 Parameters: subset ERS2

Select as Output directory Delft Orbit Products
Processing Parameters: Delft Precise Vor
Run

1fOParameters Processing Parameters |

folder name from the project view

3. Select the output folder “Delft Orbit Products”

A convenient way to select the output folder is to drag the

S
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3 i Tie-point grids
)i Vectors

). Bands
[4] subset ERS2-SAR_TMS_IPXAST19950802_211641_000000174003_00129_01486_9757
), 1dentificaton
5 Metadata
5. |, Tiepontgrids
[ Jy Vectors
Ji Bands
[5] subset ERS1-SAR_IMS_IPXAST19950801_211633_00000017G148_00129_21159 9755 Orb
. Identification
Metadata
Tie-point grids

mepc:h Products I {0 Pixel Info | £ Mask /ROI Manager

{8 ERSI-SAR_IMS_IPXASI19950801_211638_000000176 148_00129_21159_9755.E1
@ ERS2-SAR_IMS_IPXAST19950802_211641_000000174003_00129_01486_9757.E2
B rrported Products
- (2 Processed Products
(20 Calieated Products
(Z Coregistered Products
(22 Orthorectified Products
(2 Classified Products
2 (3 Subset Products
8 subset ERS1-SAR IMS_IPXASI19950801_211638_000000176148_00129_21159_9755.dm
& subset_ERS2-SAR_IMS_IPXAST19950802_211641_000000174003_00129_01486_757.dim
(30 Delft Orbit Products
6 subset_ERS1-SAR_IMS_IPXASI19950801_211638_00000017G148_00129_21159_8755_Orb.dm
i@l subset_ERS2-SAR_IMS_IPXASI 19950802_211641_000000174003_00129_01486_9757_Orb.dm

o Profect | @ Products | {3 Puel nfo | 5 Mask / ROT Manager
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Coregistration of Subsets Orb

8 BS54 JS_PRASIIOS50901_211430_900000 7614900125 21153 STSS.E1
8 ERS254R IV _EPNASI 19950002 211641 000000 7A003 D012 1St 757,62

ST 0120 2119 3943 Gdm
_CO000017A001._00129_D1486 9757, drm

[ o | @ e Bt v ot |

1. Drag and drop the Orb.dim

from Project View to ProductSet-Reader window

Ang Erpoi

A~

R r——— x
[P TRE] 2CreateStock | 3607 Sekection | 4 | Ste |
[ Toe [ dcaiion [ Ta [ 0bt | pa
[asbset_ERS1 538 IMS_{PRASI9950801_2 11638_U00000 L7G1%_D0125_21155_5755. 00D _[SAR M., 01Awg199 (129 [aiiss
fabset 52 533 IMS_[PRASI19950802_2 11641 000000 17400300 125_01485_S757.Orb_|SAR_JM. . 02Aug1995 (129 1386
|t Opened
Hove o
Move Bown
Reraie
Coar

@ | Prorocess

products

avgaton | @ Cas Marcuistn | S5 ayervarsges | off Lave e | © Word s |

3 hith ADVA

[Ty ——r—
1-5 July 2013 | Harokopio University | Athens, Greece




£ Automatic Coregistration S

—
| 1 [t | swrte|
[mber of GCPz: 1=
[coarse Registraton Windon Width: m =
_ 9950801211638 ¢ 00129 ; =
_ERS 1:5AR,_IMS_ 211638 ¢ 0012921159, 5755_ [coarse Registraton Window Heights m 3
inubset ERS2SAR IMS_IPIASII9950802 211641 000000174003 00129 01486 9757 O Row Interpetaton Factors n =
-oubset_ERS2-SAR_IMS_IPYASTISS50802, 211641 00000017A003_D0129 01486 9757 Orb =
_ERS2 SAR S _ ) 211641 00129, 01486_9757_0rb [+ =
ERS2SAR M5 211641 ¢ 3 00123 01486 5757_0rb [Max nerations: 1
(Slave Bands: subset_ERS 1-SAR_IMS_IPXAS] 19950801_211638_00000017G158_00129_21159_9755_Orb |GCP Tolerance: 25
lasubset_FRS1.SAR_IMS_IPYASTIS950801 211635 000000176 145_D0129_21159_9755_Orb
_ERS 1-SAR_IMS_I 211638 _00129_21159_9755_0rb 7 Apcly Fine Regatration
Phase::subset ERS 1-SAR_IMS_IPKASI 1995080121 1633 000000175148 _00123_ 21159 9755_Crb (Coherence windaw sze: F
(Coerence Threshad: 3
intersty::subset_FRS2-SAR_IMS_IPXASI 19950802_21 1641_D0000017AD03_00123_01436_9757_0rb FFine Registraton Window Widih: es =
_ERS25AR IS _ 211641, _00129_01985_9757_Orb = 5|
[Resamping Type: [riovie =l 5
[Cutput Extents: [Master =l
Firnd Opteral Miaster
3 bth JANCED TRAINING COURSE I IND REMOTE SENSING
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4
1-ProductSet-Reader | 2-CreateStack | 3-GCP- s-write |
[FoS Thveshod Goeel scarecy) [o.os
[Warp Polynomal Order: [z =l
[ |

[ Show Rescuals

Check this flag to display the residuals

@ | Phoroem

3 hith ADVANCED TRAINING COURSE IN LAND REMOTE SENSING
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Coregistration: parameters

» Select as target directory

“Coregistered Products”

A convenient way to select the folder is to
drag the folder name from the project view

» Click Process

5,
(| | +warp)
b
(i

| Foregred s

7 Saveas: [BEAMDIMAP ¥

Processing compieted in 80 seconds.
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The residual.txt file within
C:\Users\User_profile\.nest\log

T3 SAR_SS€_SM_ DRA_20100803T £41512_I010050TT 41520 reskdil xt owsmsa
) bt 0_of_FRS1.SAR MS._IPRASI 1995080121 1638 SOD0OD17G148_00129 21150 9755_ 000 resds.. OSOSM2 BS5PM |
L] EIWISAT-A58_4PP_IPHOPAZDOSOS11_20S043 000000162037, 0012916716 006011 seschs et soamnision
™ . Tes24: o =i
L EWISAT-ASA IS _1P_Dane2O070138 Time092433 000000162085 00079 Criass 174 e e
4 Ubraries EWISAT-ASA IMS_1P_Date20070128. Teoe0S2433_D0D000 162055 D075 025684 3734 N1 115 003 F |
3 doaments ASHR st esdon ot 32 | pticl
) 31 | 1020
o s rest0i09 32 | 621
i Pcres oo
B vieor i 017
| B
i 1308
-
b e 1096620 1 =0. 001
& Dot () p | o
e Local Dk () B o.603
o RAID_T () 173871 o
o tocal Ok ) o -3:0%
o LocH Dk () of g | -0

a8
22510486 2800.026

restdua] mean = 4.0227716619316188-5
Fesidual 5td = 0.012510499110221534

resfdua) mean = 2.76639405565137975-5
Festdual St - 0.014779484495760447

mean = 0.0L6926301484137248
5Rd = 0.00843093336275323¢
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Display the survived GCP on slave image

Be E3t Wew Awivm UMtes SARTock Geometry ISAR QceanTods Polrmerc Gachs Wndow e
s la JAP Rl E | SZLE08 VO A%

e
3
3
i
i
tH
K
NN

. Display (double click) the Intensity_slvl_02Aug1995

L
B et 198 —
] st pramisss
0 ety 010052955
] Prose o DA 1935

1 oo

a

N

. From Layer Manager click on + button

5

w

. Select GCP Movement Vector

om 2805193
00 P s 1_o2sug 1995

N

. Click “Finish”

froducss O ruiinfa | 7 Mask [ROE Marager
[EF kv %
& T
% @ 7] intemsity_stv1_02nan1995 °
E 4
S
1t
+
«
-
L : 7
3 4th ADVARE T P

[ ety se1 0245 1995 - Satebie cooxdnates

1-5 July d
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e ESt Vew Ay Ulite SARTeck Gemeby VAL OcemTos Plamewc Gcha Wow Heb

s laf JePleeg|lsELH08 8O

] prase it oiugioss
b Damgees

RO W /380 =

o
& P L s
& [7) ntensity_shvi_02Aug1995

HAROKOPIO UNIVERSITY

Coregistered data: Overlay Master and Slave

Fle ESt Wew Ay Uites SARTool Geomety USAR OcesnToh Polimetc Gachs  Wedow  He
4 |a@ JSEP B g L/ 0% &XO
o it

ety 1 DM E5 |

= (] coneguimedsack |
PR,

o r 0w N PR

From Layer Manager click on + button

Select Image of Band / Tie point Grid
Click Next

Select Intensity_mst_01Aug1995
Click Finish

e | 68 s | s inta] 7 sk 1Rk Harper

Masks
& (7] Intensity_ sh1_S2ns01995

= [7] coregistered_stack =
® i_mst_01Aug1995
® q_mst_01Aug1995
.
® Phase_mst_01Augi995
® i_shv1_02Auq1995
® q_sivi_02Aug1995
® Intensity_sivi_02Aug1995
® Phase_siv1_02Aug1995
‘® incident_angle (Tie-point grid)
® slant_range_time (Tie-point orid)
# latitude (Tie pont ord)

EEEE &

Pre=s 2k

3 fith ADVA [ e < prevantl|

1-5 July 2013 | Harokopio University | Athens, Greece
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Coregistered data: Overlay Master and Slave

T T T T e T T e G e
0 yefe2.g LH0® &0 A%
— R [ iy ot b5
(T intensty. i O3numi935

=

B0l /2 PR

e S———————— Experiment the Transparency capability
Bume

1 ovgaton | B ot | S,

© word
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e Edt Vew Ansiyss Uthtes SAATook Geometry WSAR OceanTosks Polwmew Gaghs Window Help
JaPimdg| BILL

Creation of a new folder within the
project to store the INSAR products

ne

x>

1. Mouse Right Click on the Processed
Products folder

8 ERS1-5AR_IMS_IPXASI19950801_211635_000000176148_00129_21159_9755.E1
@ ERS2:SAR_IMS_IPXASI19950802_211641_00000017A003_00129_01486_9757.E2
B (22 imported Products

£ =} (O] Processed Products
Select Create Folder il G Calbrated Products

i & (] Coregistered Products
. . . =1 tered_stack.dm
Write in New Folder window the name || cioswemnoe
INSAR Products |
H i@ subset_ERS1SAR_[MS_IPXASIT19950801_211638_00000017G 143 _00129_21159_9755.dm
4. OK i &l subset_FRS2-5AR_IMS_IPXAST19950802_211641_000000174003_00129_01486_9757.dm
5 & Cvelftorbit Praducts:

8l subset_ERS1-SAR_IMS_IPXASI19950801_211638_00000017G148_00129_21159_9755_Orb.dm
B ubcet FRSZ.SAR _IMS_IPXASTI9950802_211641_D0000017A003_00129_01486_9757_Orb.dm

0 rovgenon | O, Comrse | 5 tarer . | 8 Laper £ © Wi

h ADV A ||l Project ‘ i Products | 0 Pixel Info | £ Mask /RO! Manager
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Fe ESt Vew s UNcs SARTeos Geamety

Gdlam LSE0 mQ
Prged ———— |

[IRESH)| 2-Interferogram | 34rite |
- Source Product

| Mne:

07 corepstered stock |

£ Computation of Complex Interferogram
1-Rend | ZIRMETRErOGrSA] 3 white |

Degree of Fiat Earth” polynomial: [s

INumber of Flat earth' estmaton ports: [s01
Orbit interpolaton degree: [
I~ Do NOT subtract fiat-earth phase from nterferogram.

L

If this flag is checked flat earth
phase is not removed

(K1 [UTEN

O | P

D | Lo

3 Gith ADVANCED TRAINING COURSE T
1-5 July 2013 | Harokopio University |

IND REMOTE SENSING
ens, Greece
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&2 Computation of Complex Interferogram

1Read | 2:nterferogram | 3-Write |
Target Product

Name:

|

Interferogram generation (Flattened)

» Select as target directory
“INSAR Products”

A convenient way to select the folder is to drag
the folder name from the project view

 Click Process

[terferogram_srp_stack.dm

£ fect/P Products

Processing completed in 14 seconds

O | P

3 Gth ADVANCED TRAINING COURSE IN LAND REMOTE SENSING
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\ 4

i ERS1:SAR_IMS_1PYAST19950801_211638_000000176 148_00129_21159_9755.E1
Tl ERS2:SAR_IMS_IPXASI19950802_211641_00000017A003_00129_01486_9757.62
(23 Impor ted Products.
= () Processed Products.
(3 Calbrated Procucts
- (0 Coregistered Products
@ coregstered_stack.dm
(G2 Orthorectified Products
(2 Classified Products.
5 (0 Subset Prodixcts
i subset ERS1-SAR_IMS_IPXAS19950801_211638_00000017G148_00129_21159_9755.dm
i subset ERS2-SAR_IMS_IPXASI19950802_211641_000000 17A003_00129_01485_9757.dm
£ (30 Delft Orbit Products
i@ subset_FRS1-SAR_MS_1PXAS119950801_211638_000000 176148 _00129_21159_3755_Orb.dm
1 subset ERS2-SAR_IMS_1PXAST19950802_211641_00000017A003_00120_01486_9757_Crb.dim
(2 InSAR Products
& interferogram_srp_stadk.dm

| 7 Proect | @ Procscts | 0 pucel i | 5 Mask /RO Manager
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Visualisation of flattened Interferogram

Bl B ter mdps USSa MRTeh Gy KSR Dok Poiert Gt Winds Wk tb

s a@ mi-r2 oL ga gL B ASIAA

(1] rteferoam _rp_stade
tensheanin

KnEe

Double click

on Phase_ifg_spr

NERNEM:E BPOBY /9P »

7t et | ] v |

3 4th ADVANCED
1-5 July 2013 | Harokop

0 hase st Sk
D oot
Dasiomgmss
0 i3 5200

B v 018051995 D2Aug 1955
10 2= Dtk 1995 O3
D) intersty_fg_srp_OLAGI935_ 024ury 1995,

st
Dl rase 5 oo, D58 02k 1955

NFREEM i BSHONY /0 2

ol 3
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& coherence Estimation 3

1Read| 2-Coherence | 3write |
‘Source Product
Name:

|71 coregistered_stack

Coherence estimation

erence Estimation x|
1-Read | [ZCOREREREE] 3-write |

Coherence Window Size in Azimuth: |
Coherence Window Size inRange: |

@rew | o

3 4th ADVANCED TRAINING COURSE IN LAND REMOTE SENSING
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-Read | 2-Coherence | 3-4rite |

Coherence estimation

i Coherence Estimation 3

x|

MName:
coherence _stack.dm
[V Saveas: fBEAMuW vl =) G Extemal Product Links
= s12
DRecioeyE @l ERS1:5AR_IMS_IPXASI19550801_211638_000000176148_00129_21155_S755.E1
\ ETNA-ERS\O Products i@ ERS2:SAR_IMS_IPXASI 19950802_211641_00000017A003_00129_01486_9757.E2
(3 Imported Products
[¥ Open in NEST DAT =1 2 Processed Products
(23 Caltrated Products
= (3 Coregsterea Products
& coregstered_stack.dm
(52 Orthorectifed Products
() Classhed prosucts
£ (30 Subset Products

18 subset ERSI-SAR_MS_IPYASII0050801 211638 000000176148 00129 211599755 dm
i subset ERS2-SAR_IMS_IPXASI19950802_211641_00000017A003_00129_01486_3757.dm
(32 Deift Ordit Products

gl subset_ERS1-SAR _MS_IPXASII9950801_211638_000000175198_00129_21159_5755_Orb den
ol subset_ERS2-SAR_IMS_IPYASIIS9S0802_211641_00000017A003_D0125_01488_5757_Orb.dim
- IrSAR Products

3 hith ADVANCED TRAINING COURSE IN LAND REMOTE SENSING
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[ protec [ G roucs | 0 Pl o] 25 Mok [ ROt Marer
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Coherence estimation

Be ot Vew Awinn (tites [MATook Geomeiry (it OceanToch Polwmeirc Grchs Wrdow e
s |lal@ JSaf el g L5086 VO A%

7 ety s D945 | 7 RGE | [ a1 D 1A 1995, 02k 1905 I coh 5 g (95 D 955

x

Ve

B

O retassgisns
0 & ommis

|
I
x
| A prpens

BOOWY /28 »

D 0 01201995 oonugisns
2 D1k 985 8

s —f——— [ = 7
1 Hevoaton | O Colowr 3. | 5 Laver .. | 8 Laver Ed.| ) Workd Mo
15 o g 75 B2 75 S cordowi
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Layer manager: Interf. Vs coherence

[EE]tr B fovs Ume Saios g Uo Gowias fme G Wi

D Add Layer

SRI Shapefile
image from File

Trom 3 Band or Tie-Port Grid of compatble prod.

whoma a0k -

5 Dt
B coh 015 o

e e |

i o | e | @it

Pj—i-u._ L

Compatte bands and ok
¥ S UTAUOTI =

o @ mst_01Aug1355

o Intensity_mst_01Aug1995

Phase_mst_01Aug1995

_sv1 0201995

a_sivi_02Augi 995

Intensity_slvl_02Augl 995

Phase_sivi_02AugI995

latitude (Tie-port gr) [t

longitude (Ti-goint )

Incident_angle (Tis-pont gid)

slant_range_time (Te-soict rd)

Jte= 00

i
T+ -
- - - 7

& slant_range time (Tie-poit o) 1]

<pevious [t -mwl»l
—
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Layer manager: Interf. Vs coherence

d S0 AT S BEL ( FLEVW

b

Foomy /2Pl

* 3 Tesort gl
# 3 Gesmatries

= Dewdk
D coh_Or st semtoas

ol Preect | 68 mokts | B Arctinia|

] "
L4=1.00
% + DENTEREEE >
= ® [6)Phase_ifg! ﬂ
@
T+
4
P
>
!
o =

Experiment the Transparency

(1o 51 - Smottacorarens oy, i B ]
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B Voration | @ Coes Maradntn | 59 Loyee woage | © World Mo

1151 Phase 0. D 141555 5285 1995
[T ep—

Kese

MFRNEM e BSOBY /3P »
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Interf. Phase vs coherence

He £t vew Awym Ut SRTods Geomery FM OuwanTode Plemerc Gohe Wowds Wedow tep

JlaE mjFr2o0&iipa EZRELly B ASIMA

Ko

o | @ rodes | et S

NMERGEM S BSOS B /1320 7

R

3. Click here to link the viewers

9. Coo. | Biove. | B ore | © ot
(21 Prase 51> 01AR 1995 0281995 -Satee onrdrates 2% | apmetwm |§
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ook Tl soacvurmary » |LEShL0UAG 5 Sonsioss] Ty
R [ i SRR | B
1 Efm;ums z E
| | Phase fiering of stack ol ntederograms_____________ X
RS 2 ohaseriier| S| —r——
Rt Metiod: [sodstzn =
. 0.5 -
[181 mferagrom sp_stock = _I acha: | 5
Biodksize: [32 |
Overep: o |
kemel: [12321 =]

@reo | o @ o | Lo
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se Filtering of stack of Interferograms 11

1Read | 2-Phaseriter | 3-Write |
Target Product

Name:

[rterferogram_srp_fit.dm

\InSAR Products

Processing completed in 22 seconds

Q- [T ]

(G Orthorectfied Products
(G Cassified Prodixts
1 (20 Subset Products

=1 (1 Deift Orbit Products.

=HEN 1NSAR Products

3 Gith ADVANCED TRAINING COURSE T
1-5 July 2013 | Harokopio University |
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Display filtered (inteferogram) phase

e Bt e A (e ATk Geoeety PO QuanTok fomerc Gabe Ward Wi i

Jdlalfl mr2o®iga (Fhegh

o ep_stack
ron

Petadsts
T partrets

B
10 o 011995 02ngiens
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@ ERSISARIMS_IPHASL19950801_211639_ 000000176148 00129 21158 S75S.E1
9 ERS2.5R_[MS_IPUASI 19950802, 2116-41_0000017A003,_00129_01986_S757.62
(23 Iported Products.

@ coregetered_ctack dm

1l subset_ERS1.54R _IMS_IPXASTIS950801_211638_D0000017G148_D0129_21159_5755.dm
9 suboet_ERS2 SAR_IMS_IPXASIISPS0802_211641_ D00000174003_00129_ 01985 _9757.dm

T subset_ERS1-64R,_IMS_IPXASTI9450801_211638_00000017148_00129_21159 9755, Orb.dem
1l subsel ERS2:5AR IMS_IPXAS19950802_21 1641_DO000017A003_D0129_ 01455 9757, Orb, den

|Lj Y prgec | @ Procucs | {2 ol nfo| 57 M /ROt anoger

B ALLA

i 9

NEFRGEM 2 BHOEY /(380 =

ampm G
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[ 2 Frace 53 955_0 391593 | 4] o gt g, k1965
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1. Keep opened Interferogram phase and filtered phase

2.

NFRGIEM 2o

HAROKOPIO UNIVERSITY

Change Look Up Table (LUT)

Fe 3t vew Aurs Ut Soos Geomery FW QunTos Pemerc G Wndw feo

Jafimdg #E 5086 B0 A
= e T
-

ul O LAu1985.
0 ntmaty_sv1_O2mg 1995 b

2. Import a Colour palette - Select
the palette - Open

B
D con_0unugio95_S2ngisns.
X

ez caron.

ES|
Lookip: [ )1 color paettes | 5w

G SeaWFs.cod meis_case2.co0
| dasses S coorncpd || meris_cdoud.cpd
] asses_7_colors.cpd | meris_pessure.od
lorodent o colesipd || mens_veq_index.cpd

| oradient_black_to_red.cod || meris_wind_drecton.cpd

] oradient be.cpd 7 mectumpd
| oradient_reen.cod | spectrum Jarge. cpd
| srodent red.cad

) mers_sigal.cod
meris_aloal_dassified.cpd

e e ™ Lradient red_vhiie_bhe.cod oo |
B

Flesof byoes  [Coour paetie s (cod) |

P |

110 ot 014031935 528535 - St cores

3 hith ADVANCED TRAINING COURSE IN LAND REMOTE SENSING

opes. ot 5130

=
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Change Look Up Table (LUT)

e £3t Vew fraym Ut SWRTods Geomely FSM QumTods Polrmerc Guohs Wedow leb

ddla@m SaP el gl B#Z L0686 &0 At

A prpons

FOO B /3Pl #

D con. Outugions pongioss
& @ (19 mesfergram_spBt
% ) Henstcaton

2 baee Optors
1 tevigason | D, Colour . | 5 Layer .. | g Layer £0.] © workd s

(30 a0 A5 G195 St s
3 hth ADVANLED IKALNANG LUUKSE IN LANLU K
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T Ve s O [T [y VT TP T T T
Radome i Cr

JBELAHOE $ Y@ A%
) Phase_ifp_fit_ T
E six
x
[T Parameters | processing Parameters | ] 1oParameters Processng Parameters |
Source Product. ¥ T
source: Ry
[[10) interferogram_sm_fit =
~Target
Name:
[interferogram_srp_fiit ML
% save ss: [ernomar =] '] | @ cRsquarePixel € Independent Looks
Drectory: Number of Range Looks: |2
[E: ETiA-ERS\OutputimyProject\Processed Products\InSAR Products. | .e. Number of Azimuth Looks: [19
§ |MeanGR Square Pixel:  [35.773567
[ Open in NEST DAT )
I~ Output Intensity
Note: Detection for complex data
is done without resampling.

« Onlyiand q bands have to be selected.

¢ The (-n, + n ] phase range is then preserved.

+ The phase has to be reconstructed using the Gose | _tep
Band Maths Operator.
= 1 =

[ Havosaen| O Conrie. | 59 ovr.. | o Laver £ © werkis

3 f4th ADVA Sl —— Es) I
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Fle Edt View Analysis | Uthties | 5AR Tools Geomety InSAR Oc
¢ dlam@ “""""““’ I.
Dataset Conversion. »
Resamping »
X
Target product:
|[11) interferogram_srp_fiit ML =l
Name: Iphm
Description: |
Unit: |
Spectral wavelength: 0.0
I™ Virtual (save expression only, don't write data)
¥ Repl

N and infinity results by I

Band maths expression:

Reconstruct the phase after Multilooking by using the
Band Maths Op

> 4. Uncheck Virtual option

oKk | concel | Hep |

3 4th ADVANCED TRAINING COURSE IN LAND REMOTE SENSING
1-5 July 2013 | Harokopio University |

thens, Greece
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¢:esa

1. Utility > Band Maths Op
2. Select Target product

3. Name: write in phase

5. Click to Edit Expression

i Band Maths Expression Editor n

3 f4th ADVANCED TRAINING COURSE IN LAND REMOTE SENSING
1-5 July 2013 | Harokopio University | Athens, Greece

X - -

o e B 1. write the expression

i_i2g_£ilc_01Augl395_02Augldss_VV e+e ohase (s_ifg_filt_01Auglsss_02uglsss W o

q_s2g_s11c_01aug1sss_ozaugqisss_wv = 1 q_ifg filt_01Augl9ss 02Rugloss W) Lo~

e 2. Click OK
0/ P 1
(@ e
Constants. . e y 8

O e s

I~ Show masks [Ter— =]

S $28g, amm

[o] o

x|
Target product:
[(20)interferogram_srm_fit =]
Name: [phase
Description: [
Unit: [
Spectral wavelength: 0.0
™ Virtusl (save expression only, don't write data)
7 Repl o i nan
Band maths.
phase(_ifg_filt_01Aug1995_02Aug1995_W ,q_ifg_fit_01AUg1995_02AUg1995_VV)

3. Click OK
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Save (permanently) ML filtered phase

Fe €3t Vew mass Uit SRTeds Gemmety UM OcesTods Povmerc Gaohs Wedow

-es ©- 10 save in a permanent way the phase
=mmmm D2Nd™, it is required to save the
product.

Click on SAVE button

* This is always mandatory within the Band Math Op for
saving the band(s) on the hard disk.

(e Lsg1955,
Em 1150 g5 B3R 1995 ¢ -
. g . e
g \

Eﬁﬂlt‘

ORIV

e
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1-5 July 2013 | Harok

29



s
00 o o199 oakeg 198
@ (8 s o6

110 Parameters | Processing Parameters |
Source Product

BRI = Range Doppler Terrain Correction X

B ATLRA

1/ Parameters Processing Pacameters |

L)
= 8
Q *
ol
N
e

=

soure:
[15] ntecferogram_srp_fit ML

Target Product
Name:

Jterferogram s fit ML_TC

|7 save as: [eaM DIMAP =

Drectory:

¥ Open i NEST DAT

[P 1DATA\ETNA RS ImyPraject Processed ProductsVnSAR Products =

Sorce bands: .t D Aug1995_ 02k 1395 W
| "_J it 01Aug1995 024091995 v
[ T
[prres T
CrRE TR [prean_pEReouTON -]
2.8 x 41.7508)
Pocl Spacing (o) frs
Pl Spacng (deq): [5. 7509631119900+
Hap Progcton: WessAp0)

i e
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Geocoding of multilooked interf.
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Export to Google Earth

v i i Gy AR Gkl Gt Wk Wk i
rpre— e e g g T
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THANK YOU for your attention!
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