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Sentinel- 1 para mapear los manglares
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Programa
- Algunos elementos de |a teledeteccion radar
- Pre-procesamientos con Sentinel-1
- Visualizacion con el software SNAP
- Analisis de las imagenes
- Extraccion de informaciones

- Clasificaciones



Conceptos Basicos del Radar
de Apertura Sintética (SAR)



Focos :

- RADAR = Radio Detection And Ranging

- Satélite radar activo




Principio

El radar transmite

?; un pulso

 Mide la amplitud (la magnitud del eco a
i Mide |a

reflejado) y la fase (la posicion de un ela
. , [ /  Redtrodjpersion
objeto geografico en un momento ’ cfleiada (Eed

" : - / jada (Ecd)
especifico en el ciclo de |la onda)

 Mide la parte del eco reflejada en la ,
direccion de la antena (retrodispersion)

e La intensidad del eco reflejado es el
coeficiente de retrodispersion o0
(Sigma0) y se expresa en decibeles (dB)
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Principio

- Microondas entre cmy
100 cm

- Frecuencia : Bandas X, Cy
L (satélites)

Longuer d'onde (cm)

Fréquence [GHz ( x 10%)]




Beneficios :

- Posibilidad de
adquisicidon nocturna

- La senal pasa a traves de
las nubes




Principio

- El transmisor radar puede transmitir microondas con
polarizacion V o H, asi como recibir informacién en ambas
dimensiones

Polarizacion vertical

Polanzacion horizontal \ /
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Ejemplos

RADARSAT-1 RADARSAT-2




SENTINEL-1
VV / VH

.

“———X Ondes rétrodiffuseées
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SENTINEL 1
Wy,

SENTINEL 1

Flight Direction

W,
SENTINEL 1

W,
SENTINEL 1

Sub-Satellite Track
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Extra Wide Swath
Mode

Interferometric Wide Swath
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SENTINEL-1
VV /VH
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Interaccion de la Senal de Radar

- Las microondas interactuan con objetos del mismo tamano
qgue su longitud de onda (nocion de rugosidad).

- La humedad es un parametro esencial

- Las caracteristicas del disparo también tendran un gran
impacto en la interpretacion de las imagenes de radar.
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Interaccion de la Senal de Radar

- La senal de radar es sensible principalmente a |la
estructura del objeto geografico iluminado

- Un objeto geografico aparecera aspera o lisa en
relacion a la escala de las variaciones de la superficie a
la longitud de onda
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Interaccion de la Senal de Radar

Mecanismos de Refrodispersion
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Superficie Lisa  Superficie Aspera Doble Rebote Capa de Vegetacion
Reflexidn especular dispersion de doble rebote dispersion en volumen

respuesta nula Respuesta fuerte respuesta moderada




de la Senal de Radar
Agua
Manglar

Suelo desnudo

Vegetacién Inundada

Superficie Plana vy Lisa
(Agua, Carreteraq)

I’”,

e Interaccion
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Principales limitaciones :

Distorsiones Geomeétricas

Inversion por Relieve (Layover) Desplazamiento de Estructuras
(Foreshortening)

R R\

AB =BC RA <RB < RC
A'B' <B'C' ‘ ) AB=BC
RA > RB A'B' <B'C’

RA' > RB’



Principales limitaciones :
Al radar no le gusta el relieve !

Antes de la Correccion Después de la Correccién




2
Principales limitaciones :

SPECKLE : ruido radar

—> granular que existe inherentemente y degrada la
calidad de las imagenes de SAR

— Como reducir el Speckle: Filtracién Espacial (mono data o
multi data)



[y 4

iltracion Espacial

F

Después

lones

tac
Espacial

IMmi
on

Antes Filtraci

Principales |
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PEPS
e Descargar S1 con PEPS

- PEPS : https://peps.cnes.fr/rocket/#/home

PCP/s
QO

PLATEFORME D'EXPLOITATION DES PRODUITS SENTINEL



https://peps.cnes.fr/rocket/#/home
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P E PS Ccnes pep/s

= PLATEFORME D'EXPLOITATION DES PRODUITS SENTINEL

NOMBRE DE PRODUITS ACQUIS

2650974 342946 9224066 1909406
é cnes Gpemicug 13:20

21/03/2019
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Ccnes peps

PEPS

= Conectarse

= Buscar
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Acq::lzlon L1 :;::uct R&;I::;l‘lun L2 -I;vr::l.ll:t é anS Pep,
.
D T | Stripmap (SM)
I MR
Sentinel-1
g R

Interferometric Wide Swath (IW)

Tipo de datos (4)

OCN

o
M

|
I

R

Extra Wide Swath (EW)

OCN

SLC

GRD Wave (WV)

OCN
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Sentinel-1 SLC Ccnes peprs

e SLC (Single Look Complex)

- Imagenes adquiridas de forma oblicua respecto al plano azimutal
(imagenes sin correcciones geomeétricas)

— Cada pixel es un numero complejo (I & Q) imaginario y real que
contiene informacion sobre la magnitud y la fase
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Sentinel-1 Level product Ccnes peps

e SLC (Single Look Complex)

»Con iy Q, podemos calcular :

" Intensidad I = i + Q?
» Fase & = -arctan (Q/I)
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Sentinel-1 Level product Ccnes peps

 GRD (Ground Range, Multi-Look, Detected)

—Imagenes del rango del terreno proyectadas con un elipsoide tipo WGS
84

— Cada imagen en polarizacién VV y VH para los modos IW tiene una
resolucion espacial de 10*10 m
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Sentinel-1 Level product Ccnes peps
e LEVEL 2, OCN (OCEAN Product) : 3 produits
—>0SW : Ocean Swell Spectra
- OWI : Ocean Wind Field

—RVL : Radial Velocity
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Ccnes peps

Recherche Recherche + 3 . w iy
par critéres sémantique 3 1N o Bt

Période d'acquisition \ 3D A 7

=

Collection -
:_.J '_.J

Plateforme - ;

®
Instrument -
Niveau de traitement -

. Type de produit - '

Mode du capteur -
Fraicheur du produit -
Sens de l'orbite -

REINITIALISER RECHERCHER
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Sentinel-1 Pre-processing avec PEPS Ccnes peprs

Rivas 9 .
Rig Son fuon

mnwosmmﬂs:ao x 3D — e A\
N b o
30/09/2017 13:30 x L Ayl

Provincio Guaonacoste

SENTINEL-1 w1 Provincia Limon
) T = i Liméan
Puntarenasos Costa Rica L
9 b Cartago
Plateforme - rovincia-Son | Comarca Gung
= fose F.F],'Ifj” Yala
Instrument - Panama : %
Niveau de traitement - ProvinciaiPuiitar Panomt,Oeste Ponoma’s) /
¥ p ‘I" '? .
" fJorJ'{I:rJ h
Type de produit - = 2
; Gpa
Mode du capteur - <
Fraicheur du produit -
Polarisation -
Sens de l'orbite -
~ QUiob
. Ty Chocd
1
REINITIALISER RECHERCHER —
100 krmn L A ;
Buenaventura
11° 18 28" N 84° 34 42" W - o
val
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Sentinel-1 Pre-processing avec PEPS Ccnes peps

Metadata
Descargar

Pannier

Pre procesamientos
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Sentinel-1 Pre- procesamientos con PEPS Ccnes peps

- Los productos .SLC necesitan un buen conocimiento de la teoria
del radar y requieren un tratamiento especifico (Polarimetry
Radar)

- Los productos .GRD ya estan pre procesados (geometria) ;
Predilecto



Sentinel-1 Pre- procesamientos con PEPS

|. Productos .SLC para las aproximaciones polarimétricas, interferométricas, etc.

ID,-

803 33"MNE1T° 45 52" W %
FPOTI2" N E0s 39 27T W

Période d'acquisition

Recherche Recherche
par critéres sémantique

01/05/2017 13:30

Fin 30/09/2017 13:30

SENTIMEL-1

Flateforme

Instrument

Miveau d itement

SLC

STA_IW SLC_ 150V _201907113T1115304_20190113T111534_025458 020230 8462 5AFE  13/01/2019 15:36 Doszier de fichiers
12 S1A_IW_SLC_ 150W_207190113T111304_207907113T111334_025458_020230_8AR2.zip 2270372019 1421 zip Archive 4117 282 Ko

annotation 13/01/2019 15:36 Dossier de fichiers
measurement 13/01/2019 15:36 Dossier de fichiers
preview 13/01/2019 15:36 Dossier de fichiers
support s 13/01/2019 15:37 Dossier de fichiers

D manifest.safe 13/01/2019 15:36 Fichier SAFE 36 Ko

] > TA_TW SLC T5DV_20190113T111504_20190113T111534 025458 02D230_8A62.5AFE-report-20190113T133800.pdf  13/01/2019 15:36 Fichier PDF 20 Ko




Sentinel-1 Pre- procesamientos con PEPS

Il. Produits GRD

| S1A_IW_GRDH_1SDV_20190302T111504_20190302T111533_026158_02EB61_5ED8
& | Collection : SENTINEL-1 Plateforme : S1A

Localisation : Panama Instrument : SAR bande C
Date : 02 mars 2019-11:15:04 Type de produit : GRD
Fraicheur du produit : Fast-24h Taille : 832.95 Mo

| STA_IW_GRDH_1SDV_20190218T111504_20190218T111533_025983_02E519_D80E
| Collection : SENTINEL-1 Plateforme : S1A

| Localisation : Panama Instrument : SAR bande C
Date : 18 février 2019 -11:15:04 Type de produit : GRD
Fraicheur du produit : Fast-24h Taille : 835.43 Mo

| STA_IW_GRDH_1SDV_20190206T111504_20190206T111533_025808_02DED9_ED74

| Collection : SENTINEL-1 Plateforme : S1A

| Localisation : Panama Instrument : SAR bande C
Date : 06 février 2019 - 11:15:04 Type de produit : GRD
Fraicheur du produit : Fast-24h Taille : 887.35 Mo

| S1A_IW_GRDH_1SDV_20190125T111505_20190125T111533_025633_02D895_1933

. )| Collection : SENTINEL-1 Plateforme : S1A
| Localisation : Panama Instrument : SAR bande C
Date : 25 janvier 2019 - 11:15:05 Type de produit : GRD
Fraicheur du produit : Fast-24h Taille : 851.56 Mo

| STA_IW_GRDH_1SDV_20190314T111504_20190314T111533_026333_02F1CS5_82AF

| Collection : SENTINEL-1 Plateforme : S1A

| Localisation : Panama Instrument : SAR bande C
Date : 14 mars 2019-11:15:04 Type de produit : GRD
Fraicheur du produit : Fast-24h Taille : 853.97 Mo

Numeéro d'orbite : 26158
Niveau de traitement : LEVEL1
Mode du capteur : IW

Mode de stockage : Disque

Numéro d'orbite : 25983
Niveau de traitement : LEVEL1
Mode du capteur : IW

Mode de stockage : Disque

Numeéro d'orbite : 25808
Niveau de traitement : LEVEL1
Mode du capteur : IW

Mode de stockage : Disque

Numéro d'orbite : 25633
Niveau de traitement : LEVEL1
Mode du capteur : IW

Mode de stockage : Disque

Numéro d'orbite : 26333
Niveau de traitement : LEVEL1
Mode du capteur : IW

Mode de stockage : Disque

i
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Sentinel-1 Pre- procesamientos con PEPS

Il. Produits GRD

Le contenu du panier est téléchargé au format metalink (. meta4d).
Pour ouvrir automatiquement ce fichier et télécharger les produits,
veuillez installer PEPS downloader.

MNe plus afficher ce message

PepsDownloader
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Sentinel-1 Pre- procesamientos con PEPS

Il. Produits GRD

Mom | Taille | Heberc
'ﬂ' Charger un conteneur de liens >
Regarder dans: | Sentinell GRD W & ol =
Nom Taille| Type d'élém... | Modificle |

57 7da2dB8056d9c8f5e8955: 1h69 2840662 1ce 2234, 3.54Ko  PepsDownlo...  22/03/2019 ...

Mom du fichier 7da2d8056d9cafeeda55e 1b69254c66e 1ce 22324 metad

Fichiers du type  Conteneur de lien (.jdc|.script].amz|.ccf]. dic|.metalink|.meta4|.rsdf].sft) ¥
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Sentinel-1 Pre- procesamientos con PEPS

Il. Produits GRD

Qutils  Ai

Téléchargement .- Collecteur de liens

Mom | Chemin | Taille | Hébergeur J Disponibilité J{:
[ & S1AIW GRDH 1SDV 20190302T111504 20190302T111533 026158 02EB61 SED8 C:\Users\corgne_s\DownloadsS 1A W GRDH 15DV 20190302T111504 20190302T111533 026153 02EB... [1] 832,96 MiB @ " 1f1enligne ~
[ = S1AIW GRDH 1SDV 20190218T111504 20190218T111533 025983 02E519 DBOE C:\Users\corgne_s\Downloads)S 1A IW GRDH 15DV 20190218T111504 20190218T111533 025983 02E5... [1] 835,44 MiE @ " 1f1enligne
[ = 51AIW GRDH 15DV 201902067 111504 201902067 111533 025808 02DEDS ED74 C:\Users\corgne_s\Downloads\s 1A Iw GRDH 15DV 20190206T111504 20190206T111533 025808 02DE... [1] 887,36 MiB @ " 1f1en ligne
[ = S1AIW GRDH 1SDV 20190125T111505 20190125T111533 025633 020895 1933 C:\Users\corgne_s\DownloadsS 1A IW GRDH 15DV 20190125T111505 201901257111533 025633 02D8... [1] 851,57 MiE @ " 1f1enligne
[ = S1AIW GRDH 1SDV 20190314T111504 20190314T111533 0256333 02F1C5 82AF C:\Users\corgne_s\Downloads\S 14 IW GRDH 15DV 201903147111504 201903147111533 026333 02FL... [1] 853,97 MB @ " 1/1enligne
[ = S1AIW GRDH 1SDV 20190113T111505 20190113T111534 025458 020230 F257 C:\Usersicorgne_s\DownloadsS 1A W GRDH 15DV 20190113T111505 20190113T111534 025453 02D2... [1] 866,11 MiB @ " 1f1enligne
[ & S1AIW GRDH 1SDV 20190101T111506 20190101T111534 025283 02CBET 0842 C:\Users\corgne_s\DownloadsS 1A IW GRDH 15DV 20190101T111506 20190101T111534 025283 02CB... [1] 860,52 MiE @ " 1f1enligne
[ = 51AIW GRDH 15DV 20181220T111506 20181220T111534 025108 02C592 2344 C:\Users\corgne_s\Downloads\s 1A Iw GRDH 15DV 20181220T111506 201812207T111534 025108 02C5... [1] 866,51 MiB @ ? 0f1 en ligne
[ & S1AIW GRDH 1SDV 20181208T111507 20181208T111535 024933 02BF36 9535 C:\Users\corgne_s\DownloadsS 1A IW GRDH 15DV 20181208T111507 20181208T111535 024333 02BF... [1] 853,19 MiE @ ? 0/1 en ligne

"', Démarrer tous les téléchargements 1 4



Procesamientos con SNAP



decomposition
VH)

GRD




.SAFE

v

S1-SLC

Radar/Radiometry/Calibrate (complex output)

v

CALIBRATION

SENTINEL1 TOPS/TOPS Deburst/

v

DEBURST

Apply orbit file

SUBSET

v

RASTER/SUBSET (coordinates geographics)

Polarimetric/Polarimetric Speckle Filter / Improve Lee Filter
5*5

v

Speckle filtering

MATRIX

GENERATION Polarimetric/Polarimetric MATRIX / C2

POLARIMETRIC POLARIMETRIC  =s Polarimetric/Polarimetric Parameters
DECOMPOSITION PARAMETERS

, Geometrical ) Geometric/ Terrain Correction / Range Doppler Terrain
corrections Correction

v




SENTINEL-1 SLC

e SLC (Single Look Complex)

P snnp

File Edit View Analysis Layer Vector R

S DE 4 & d

Product Explorer X | PixelInfo |

B SNAP - Open Product

Look in: |

2,

Documentsr...

Bureau

Documents

=

Ce PC

S1A_IW _SLC__1SDV_20190113T111504 20190113T111534_025458_020230_8A62.5AFE

Mom

annaotation

measurement
preview
support

. manifest.zafe
S| S14_1W_SLC__1SDV_20190113T111504_20180113T111 534 025458 020230 _8A62.SAFE-report-20190113T133800. pdf

Taille Type délément

Dossier de fic...
Dossier de fic...
Dossier de fic...
Dozsier de fic...
35.6 Ko Fichier SAFE
19.8 Ko Fichier POF

Madifié le

13/01/2019 1.
13/01/2019 1.
13/01/2019 1.
13/01/2019 1.
13/01/2019 1.
13/01/2018 1.



SENTINEL-1 SLC

e OQuvrir le .safe

 Metadata
 Una imagen con :

- 3 IW swaths (IW1,2 et 3)

- 1, Q, intensidad para polarizaciones
VV'y VH

R snap

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

a9

LI PIR [T A WO

Product Explorer X I Pixel Info

[

- iIW1_VH
[ qIwivH
[ intensity_1w1_vH
B iwiw
B qwiw
B Intensity_tw1_w
B iwz_wH
B qw2 wH
[} Intensity_IW2_vH
[ iw2_w
B q_waw
EA intensity_tw2_wv
[ i_IW3_VH
B q_1w3_vH
[ Intensity_Iw3_vH
B w3 w
B qwsw
[ Intensity_1w3_w

=& [1] S1A_IW_SLC__15DV_20190113T111504_20190113T111534_025458_02D230_8A62
-3 Metadata
- (@3 Vector Data
- (@3 Tie-Point Grids
- @3 Quicklooks
=-&3 Bands

Navigation

[ Uncertainty Visualisation | World View X

Off Globe Downloading

100 Km |




S
SENTINEL-1 SLC File Help

I/0 Parameters Processing Parameters

Polarisations: vH
e Calibrate W
Save as complex output
Output sigmal band
Output gammad band
Output betad band

Run Close




SENTINEL-1 SLC

» « Deburst » de las 3 imagenes para obtener una imagen

E‘ [2] subset_1_of SLC_20190113_deb - [not saved] - SNAP
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

aP D@ & P = Apply Orbit File

Radiometric
Product Explorer X | Pixel Info | Speckle Filtering
= E [1] 5LC_20190113_deb Coregistration
- ©-( Metedata Interferometric
[ (3 Vector Data ) )
(2 Tie-Point Grids Polarmetric
5-53 Bands Geometric
[ Sentinel-1 TOPS
[ q_vH ENVISAT ASAR
- .Intensily_\u'H SAR Applications
| SAR Utilities
o SAR Wizard
i [0 Intensity_w tzards
56 [2) subset_1_of 5LC_20190113_deb Complex to Detected GR
(-3 Metadata Multilocking
-3 Vertor Nata

? Iw

> F

B (1] Intensity_vH %

S-15LC to GRD

S-1 Slice Assembly

S-1 TOPS Split

S-1 TOPS Deburst

S-1TOPS Merge

5-1 Remove GRD Border Noise
S 1 EAP Phase Correctmn

£ 3 Gl is 4

3
i
:
N
4
2
|
i
g
¥
]
i

(]

File Edit View Analysis Layer Vector Raster Optical Radar Tools

ﬁ% = & .lrr «b ‘1

Window Help

PaLil7[2 e

LWORMmL T QIELSB XER »OAAIN TR

| Product Explorer X ] Pixel Info ‘

[ [1 Intensity_VH X |

|=-& [1] SLC_20190113_deb
- Metadata
@[22 Vector Data
& (@ Tie-Point Grids
=& Bands
[ i VH
- aH
i m Intensity_VH
o[l i
-0 aw

m Intensity_VV
[2] subset_1_of _SLC_20190113_deb
-3 Metadata
CI Vector Data
i-@3 Tie-Point Grids
=-&3 Bands
i . i_VH
= ERG
i m Intensity_VH
i . i_w
[l aw
[} Intensity_w

0
@@ m

File

Help

rocessing Parameters
Source Product
source:

[2] subset_1_of SLC_20190113_deb

Target Product
Name:
subset_1_of_SLC_20190113_deb_deb
Save as:  BEAM-DIMAP v
Directory:

; Navigation - [1] Intensity_VH ‘ Uncertainty Visualisation

| World view x

D:\WMangroves2019\Sentinel1_SLC\Deburst

Open in SNAP




SENTINEL-1 SLC = R—
+ B Metadate | Band Math-s...
3 Vector Gatal Add Elevation Band
3 3 Tie-Point Gn Add Land Cover Band
e Apply orbit file :@;’""SVH [] Group Nodes by Type
-5 q—_VH Open RGB Image Window
] £l Intensity Open HSV Image Window
e « Subset » de I'image : @ W PESTT
& ow i | Close All Products
i e Close Other Prod
—>Haga clic con el botdn derecho del AR
P . . . Save Product
raton sobre la imagen (subset); definir [—— A
el espacio de estudio Wl & g =
Navngat»on [1] Intens dVv
__;"*‘1:""""" ) Copy Ctri+C g
’:/'04 v N "Neiy B-ta A+ V
—Recuerde guardarlo en formato BEAM- | Becrasems ;tl' t‘“
DIMAP =
roperties




SENTINEL-1 SLC

5

B cu x v

e Matrix generation (C2)

e Polarimetric Fileter
(Improve Lee Sigma

=& [1] SLC_20190113 Deburst_sub_Spk
i- 02 Metadata

- [23 Vector Data

[+ (23 Tie-Point Grids

EF'E Bands

-8 c11




|
SENTINEL-1 SLC Ccnes peps

e Extraccion de informacion polarimétrica

8 Select RGB-Image Channels >
Profile: !
LT =5 E . 'ﬂ
Red: |C11 e | [
Green: 022 “w | ana
Blue: |Cll/C22 Ll P
;
[ ] Store RGE channels as virtual bands in current product _
|

QK Cancel Help







0
SENTINEL-1 SLC

 Descomposicion polarimétrica (Dual-Pol Pottier)

E Select RGE-Image Channels e
=& [2] 5.C_20190113_Deburst_sub_Spk_Decomp

E MEEdEE H_ampha .................................................................................................................. y @ [E iﬁi
[0 Vector Data

: . . Red: |Entropy s | fane
- [ Tie-Point Grids
|E|. Band Green: |Anisotropy | fana
{E alas
: Blue: |Alpha | fane
- ﬁ Eﬂtl"ﬂl:l'!f'
l ----- ﬁ Anisotropy [ ] Store RGE channels as virtual bands in current product
...... ﬁ Alpha

oK Cancel Help




SENTINEL-1 SLC

e Descomposicion polarimétrica (Dual-Pol Pottier

@ mci x| [mcares x|[H [AEntopy X v o

o2




S1-GRD



S1-GRD

.SAFE

SUBSET

CALIBRATION

SPECKLE
FILTER

Sigma0_DB

Analisis
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SENTINEL-1 GRD

e Prétraitements :

1) Calibration

2) Filtro (speckle)

3) Correcciones geomeétrica
4) Transformacion en dB

. c [
—> Proceso automatizado : Graph Builder : e




a Graph Builder : sam2_graph_51.xml

SENTINEL-1 GRD *

<

-

Read cCalibration Terrain-Correction SpeckleFilter  Write

Source Product
MName:
| [3] subset_2_of S1A_IW_GRDH_15DV_20190113T111505_20190113T111534_025458_020230_F257

Data Format: Any Format

Load IEI Save ?} Clear @ Mote @ Help |> Run




sk W
S E NTl N E L_ 1 G R D Read Calibration Terrain-Correction Speckle-Filter Write
Polarisations: VH

TAT)

Save as complex output

| Qutput sigmal band

Cutput gammal band

Output betad band
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Read Calbration Terrain-Correction Speckle-Filter Write

SENTINEL-1 sourcebnds

Digital Elevation Model: SRTM 3Sec (Auto Download) iy
DEM Resampling Method: BILINEAR._INTERPOLATION v
Image Resampling Method: BILINEAR_INTERPOLATION iy
Source GR Pixel Spacings (az xrg):  10.0(m) x 10.0(m)
Pixel Spacing (m): 10.0
Pixel Spacing (deq): 8.983152841195215E-5
Map Projection: WGS34{DD)
[ ] Mask out areas without elevation Output complex data

COutput bands for:

Selected source band [ ] DEM [ ] Latitude & Longitude

[ ] Incidence angle from ellipsoid [ | Local incidence angle [ ] Projected local incidence angle

[ ] Apply radiometric normalization

Save Sigmal band se projected local inddence angle from DEM
Save Gammal hand Use projected local inddence anale from DEM

Load @, Save %}, Clear % Mote @ Help [} Run
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SENTINEL-1 GRD gead calibration Terrain-Correction Speckle-Filter  yyrite

sigmald_VH

sigmal_ vy
Source Bands:
Filter: IDAN .
Mumber of Looks: 1

Adaptive Meighbour Size | o
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SENTINEL-1 GRD

e Visualizacion con SNAP

=& [5] subset_calibration_20150113 ok
i3 Metadata
a3 Vector Data
E}lﬁ Bands

------ [ sigmad_vH

------ B sigmao_wv

e Transformacion de los SigmaO en SigmaO DB :

—> clic con el botén derecho VV y VH : linearto/from dB =3 Bands

-~ sigma0_yH

8 Jsomaow

-~ sigma0_w_db

------ B sigma0_vH_db



SENTINEL-1 GRD

e Visualizacion con SNAP

— Analysis / Statistics
E

Statistics X |

Sigma0_VYH_db

#Pixels total: 51481483
Minimum: -70.6670
Maximurm: 10,8796
Mean: -18.0586
Sigma: 4.8172
Median: -16.0991
Coef Variation: -0, 26568
ERL: 14,0536
P75 threshold: -14. 1552
P50 threshold: -13.7475
P&5 threshold: -13.3397
P90 threshold: -12, 7539
Max error: 0.0815

HPixels

200,000
700,000
500,000
500,000
400,000
200,000 1
200,000
100,000 1

D J

.70 -60 -50 -40 -30 -20 -10 O
Value

10

Value Threshold

25 50 75
Percentile {20)

100

[ |
[

LIze ROI mask(s):

Filter: |§
i
Select all select none
Histogram accuracy
Auto accuracy

Histogram accuracy:

ili
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SENTINEL-1 GRD

e Visualizacion con SNAP

— hacer clic con el botdn derecho en la carpeta de la imagen : Explorer
/ Open RGB image Window

38 Select RGB-Image Channels X
Profile:
[J-uaIPnIRatnEugmaUWHﬂﬂ ..................................................................... =g E 'ﬂ
Red: |Sigmal VV W | fams
Green: Sigma0 VH | fane
Blue: |Sigmal VV/5igma0 VH [ aan

[ ] Store RGB channels as virtual bands in current product

oK Cancel Help




SENTINEL-1 GRD

 Visualisation sous SNAP : Composition colorée




S1-GRD Multi temporal
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S1-GRD Multi temporal

.SAFE

v

SUBSET

CALIBRATION

SigmaO0_DB

Coregistration

— Radar /Coregistration

Radar /Image Analysis _ Va riab!es _ Raster /Image Analysis
/ PCA extraction / Texture (GLCM)
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S1-GRD Multi temporal

e Datos:

— 7 iméagenes en .GDR captadas entre el 1 enero 2019 et le 14 marso 2019

S1A W GRDH 15DV 20190101T111306 20190101T111334 023285 02CBET 0842
S14 W GRDH 15DV 20190113T111305 20190115T111534 025458 020230 F257
S1A IW GRDH 15DV 201901.25T111305 20190125T111333 025635 020895 1935
S14 W GRDH 15DV 20190206T111304 20190206T1115333 025808 02DEDS ED 74
S14 W GRDH 150V 20190218T111504 20190218T111333 025983 02E519 DE0E
514 IW GRDH 150V 20190302T111304 20190302T111333 026138 02EBG1 3EDS
S14 IW GRDH 150V 201590314T111304 20190314T1115333 026333 02F1C5 82AF
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S1-GRD Multi temporal

E Specify Product Subset w

e Proceso:
Pixel Coordinates Geo Coordinates
Morth latitude bound: 7.932=
9 S U BS ET d I . d t d . West longitude bound: -30.842 =
e espaCIO e estudio South latitude bound: 7.692 %
1 East longitude bound: 81371
en cada imagen 2stlongitude boun
Scene step X: =
Scene step Y: =
Subset scene width: §200.0
9 Save P rO d U Ct Subset scene height: 3724.0
Source scene width: 25137
Source scene height: 19077
[ ] Fisc full width
Jse Preview
[ ] Fix full height
v

Estimated, raw storage size: 35.9M

Ok Cancel Help




R EEEEEEBE——S—CEBEB—m————
S1-GRD Multi temporal

 Proceso:
— Calibration / terrain Correction

E Graph Builder : sam_subset MULTITEMP_51.xml

File Graphs

Calibration I- )} Terrain-Correction -
Read |—’,JV~ Write
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S1-GRD Multi temporal

& Coregistration by

. [ ]
Proceso . ProductSet-Reader CreateStack Cross-Correlation Warp Write

File Name Type Acquisition Track Orbit %
subset 20190101 Cal TC.dim

— Coregistration subset_20190113_Cal TC.dim
subset_20190125_Cal_TC.dim
subset_20190206_Cal_TC.dim
subset 20190218 Cal TC.dim =
subset 20190314 Cal TC.dim
subset_20190302_Cal_TC.dim

ol

F Qe € > B

7 Products




S1-GRD Multi temporal

e Proceso:

& Coregistration

9 CO e g | St ra t | on ProductSet-Reader CreateStack Cross-Correlation  warp Write

Mumber of GCPs: 2000
& Coregistration [ ] Test GCPs are on land Apply Fine Registration for SLCs
CreateStack ' '
ProductSet-Reader Cross-Correlation  Warp  Write Coarze Regstration T Tarm
Master: _ Rl T [ ] Estimate Initial Coarse Offset Fine Window Width: 8
Resampling Type: MNOME . . .
. Coarse Window Width: 128 - Fine Window Height: 8

Initial Offset Method: Orhit
Coarse Window Height: 128 Coherence Threshold:

Output Extents: Master
Fow Interpolation Factor: 4 e Cross-Correlation based registration

Find Optimal Master ) . -

Column Interpolation Factor: 4 — Fine Accuracy in Azimuth: 2
Max Iterations: 10 Fine Accuracy in Range: ]
GCP Tolerance: 0.25 Fine Window oversampling factor: 2

& Coregistration
() Coherence based registration

ProductSet-Reader CreateStack Cross-Correlation Warp  Write
RMS Threshold {pixel accuracy): | g.o5

Use Coherence Sliding Window

Coherence Window Size:

Warp Polynomial Qrder: 1
Interpolation Method: Cubic convolution (& points)
[ ] Show Residuals
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S1-GRD Multi temporal

e Proceso : _ | | |
Processing completed in 4.8333335 minutes {5 MB/fs 1 MPixel/s)

- Multitemporal filter (IDAN) /O Parameters  Processing Parameters

@ Multi-temporal Speckle Filter .
File Help

& Multi-temporal Speckle Filter X Sigmal_VH_slv5_0&Feb2019
File Help Sigmal_VV_slve_06Feb2019
rpcessing completed in 4.3333335 minutes (5 MB/s 1 MPixel/s) Sigmal_VH_slv7_18Feb2019
Sigmal_VV_slvd8_18Feb2019
I/O Parameters Processing Parameters Source Bands: =
Sigmal _VH_slvd_ 14Mar2019
Source Product .
Sigma0 WV _slv10 14Mar2019
SOUrce: R ;
[8] subset_2019_Cal_TC_Stack "y Sigma0_VH_slv11_02Mar2013
E' mal_Vv_slv12_02Mar2019
Target Product Filter: IDAM bt
L Mumber of Looks: 1 "

subset_2019_Cal_TC_Stack_SpkIDAN _ _ _
Adaptive Neighbour Size 5q
Save as: BEAM-DIMAP v

Directory:
D:YMangroves 2019\Sentinel 1_GROYMultitemp

Open in SNAP

Close Run Close
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S1-GRD Multi temporal

e Extraccion de variables de textura (eg. Energy)




SENTINEL-1 GRD multitemporel
e PCA (Component 1)
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SENTINEL-1 GRD multitemporel

e Clasificacion (cf curso 1)

= : o ey T
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Sintesis de |la capacitacion

e Descargar una imagen satélite SENTINEL-1 (PEPS)
e Integracion en el software SNAP

e Procesamiento :

= Visualizacion, firmas espectrales, interpretacion de las composiciones falso
color...

o Extraccion de indices de textura, etc.
= Clasificacion y evaluacion



