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Processamento de Imagens de
Sensoriamento Remoto para Resposta a
Desastres: Uso de Imagens CBERS-4 e
Sentinel com ferramentas do INPE e da ESA
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Processamento Digital de Imagens Radar com Software
Livre com Exemplos de Aplicacdes em Mapeamento para a
Resposta a Desastres

OBJETIVO

Apresentar as tecnicas de processamento de
imagens radar de sensoriamento remoto para a
identificacao de danos em apoio a resposta a
desastres, utilizando os softwares SNAP (ESA) e
TerraView) (INPE)



Conteudo

1.Selecao e Download de Imagens
2.Recorte

3.Multilook

4.Calibracao

5.Filtragem Speckle

6.Correcao geomeétrica - correcao terreno
7/.Conversao para dB
8.Visualizacao Antes/Depois
9.Fatiamento para areas inundadas
10.Calculo de Area

11.Exportacao KML
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Charter activations

Lacation of Event: Lruguay
Date of Charter

Activation:

Time of Charter

Activation:

Time 20ne of Charter

Activation:

Browse activatiors on map »

6 June 2017
12:1/ 00

LTC+03:00

Sistema Nacionzl de Emergencizs -
Presidenciz de |a Repiibl ca
Activation ID: R34

Project Management:  CONAF

Charter Requestor:
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luesday, June 5, 2017

La Acquisitions [22

Country: Uruguay

Extant: --- km?

Heavy rains caused severe flooding in Uruguays' Salto
Department, Paysandd Department and Bella Union oity
of the Artigas department displacing 3500 people.

£0) Last updata:
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Data source

Mission: ALOS 2
SENSOR: SAR
POLARIZATION: HV
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C {+ © NotSecure step.esa.int/main/cownload;sn

step

science toolbox exploitation platform

ESA STEP TOOLBOXES muUCLIRIEUE GALLERY DOCUMENTATION COMMUNITY THIRD PARTY PLUGINS

ShAP
scarch...

tentnel 1 lozlbox

Sentinel 2 Tozlbox
Hom=e > Dowelord > SNAP Dawnload ¢ q
Senlioel-3 Too box \e

SEMNS Too hox
I'roba v locibox SNAP Download

I'ol=ARpro

Dawnload Here you can downlozd the atestinstallers “or SNAP and the Sentirel Too boxes 2018
CuomnuniLy

seful |inks Dala provizion is avd lable Lo al users via Lthe Sentinel Data Hub.

Current ¥Yersian

The currant versinr 18 7.0.0 (22.07.20749 13:30 UTC).

Mazplng Urban Srees fron Space

For dztailed in"ormztor about changes rade for this relezse pleasz Fave a lcok at the IMUAS Lorg)
relezse notes of the different projects: SNAP, SITBX, S2TBX, SITBX, SMOS Eox, FROBA-Y
Toolbox

' nl'l'%t AI’J l’.rrnrmu © WK
We o*fzr three diferzntinstalle s for your conveniencs. Craose the ane from t-e following e o - et
tablz which su'ts your needs. Du-ing the Installation proccss, cach toolzox c2n e excluded - N

40 v UL 1O s el 2

from the installatio~. Toclbox=s which are nct nitially irstalled via the irstaller can be late-

downlozded and nstallec Lsing the 2lugin marager. Flease note that SNAF and the LD Open SCence 2008
ind vidual Sentinel Tovlboxes also supzor. numercus sensors obher than Sentirel.

N h B4 ADWRS 0 1414 b2 AR
Windows Bé-Hit Windnws 37 -Hit MAr (15 X Unix 54-nt —
S N A P Sentinel Inese Insta lers cortaln the Sentinel-1, Sentinel-2, Sentinel-3 Tollboxes
Toolboxes Download Jownload Cown cad Download ¥l Advanced Lend Training Course
Meze Incta le- comains only I"e SMOS Toolbox.
Dowrload also the focna. Consersion Too (Barsr Evplorer (2 NelCCF) ad Lhe Lser 2017
SMOS Taoalbox A0 A
Download Jownload Dcwn cad Download ‘ -
i
These Insta kers cortaln the Sentinel-1, Santinel-2, Sentinel-3 Tralhoye<s, SMOS
All Toolboxes a"d PROBA-V Too box -
l!QnEQad -,Q”[:lQ]d [n"\\'[' ,*ag [!Q“ClQJd

ED Open SCience 2077
If vou laler dedde v nstall an additionzl Leolbox o your rstallab on vou tan follow this
srep-hy-step guids




B esa-snap ®o o Setup - =3A SNAP 1.0 - eee Sewp - [SA SNAP 7.0

Welcome to the ESA SNAP Setup License Agreement

Wizard Plezse read the fellowing imperant Informatien befere
rorlinuing,

em

This wll Install ESA SNAP on your compurer, ) )
Please read the fellowing License Agreement. You must accept the

A previous installaticn has been detected. Do you terms of thic agreemeant hefors continuing with the inctallation.

wish to update that Installatien?

- GNU GENERAL PUBLIC LICENSE
£ Yeu, update the existing installation €

Na, install into a dillerent directory Version 3, 26 June 2007

@‘ esa Click Next te continue, or Cancel te exit Setup. Copyright 2 2007 Free Sallware Foundation, Inc. <hla s borge >
=
3>

Everyon e is peamilled 1o copy and distribale verbatim copies of

scentific explotation
of operational missions | do noet accepl the agreement

-

ESA SNAP Installer.app

) | accept the agresment

Next > Cancel « Back Noxt - Cance
L X N Sep - ESA SNAP 7.0 ‘20 ® Satup - ESA SNAP 7.0 EX X Setup - SSASNAP 7.0
SNAP User Data Select Components Selact Python

Delete SNAF's configuration data and user settings? Whick components should be installed? Which is your preferred Python versicn?
The installes detected SNAP user data directories fram a previous Select the components you want to Install; clear the compenants you P prc:esso« ;ﬂugmsu.g;g I'Yth:n ﬁgrg l'véu c-an specify
irstallation. These directaries contain system file used by the do not want to install. Click Next when you are ready 1o contime, your preferred Python version by the given Pythan
application and s stored graphs, RCE profiles or other auxiliary . e SNAP@ nowere executable tc be used. Only Python versions 2.7, 3.3
data. The data stcrec in these directonies might not be compatible and 3.4 are supported.
with this new SNAP verslon anymorza. o Sentinel -1 Toulbux @ =

2 inel-2 T .0 o Conligure SNAP i use with Pylhon
Shall the installer try o rermose Lhese direclonies? = sentingl-Z Toolbox

¥ Sentinel-3 Toolbox @ Pythan executahle: python Browsa ...

Yes, try dedeling all SNAP user dala (7]

¥ Radzarsat-2 Teolbox & You may lype which python in aterminal windaw (o find the path

to your preferred Python verslon.

Alter successlul configuration you will find the SNAP Pylhon
module snappy in the directery
{Usersflaerciofsnap/fsnap-python. The Python inlerpreter and
the lccation of the snappy mccule can be changed any time using
the bin/snappy - conf tool.

= Dedete only SNAP-internal canliguration data (recom mended). )

< Back Next == Cance Next > Cance < Back MNaxt > Cancel

Instala SNAP




Download TerraView5

http://www.dpi.inpe.br/terralib5/ Download

C {Y ® NotSecure | dpi.inpe.br/terralib5/wiki/doku.php?id=wiki:downloads

article discusson show pagesource old revisions

Terralib and TerraView Wiki Page

Terralib
Ycu are here: start » wiki » downloads

Terraliew

Down |Oad Table of Contenta -
havigation * Download
= Home TerraView Lalesl Releases * TerraView Latest Feleases
= Downlcad * TernraliWTeiraView source coude
= 3uild and Ihstall TerraView 5.4.3
= Documeantation
= Team Date Platform File Documentation
= Proects \
2019/07'05 @ Wint4 TerraView-5.4.3-win64.exe Help_TView5.4.3 1
search
2 2019/07/06 | Mac QS Sicrra TerraView 5.4.3 macosx.dmg
2019/07/05 | Linux Ubuntu 16.04 LTS | terralib-5.4.3-ubuntu-16.04.tar.gz*/
CGo Search

2019/07/05 | Linux Ubuntu 14.04 LTS | terralib-5.4.3-ubuntu-14.04 tar.gz”)

TerraView 54.2

Date Platform File Documentation
2019'04/24 | Win64 lerraview-5.4.2-wint4.exe Help_ 1 View5.4.2 %
2019/0424 | Mac OS Sierra TerraView-5.4.2-macosx.dmc

2019/04/24 | Linux Ubuntu 18.04 LTS | terralib-5.4.2-ubuntu-18.04.tar.gz™
2019/04/24 | Linux Ubuntu 16.04 LTS | terralib-5.4.2-ubuntu-16.04.tar.gz®

2019/04/24 | Linux Ubuntu 14.04 LTS | terralib 5.4.2 ubunty 14.04.tar.gz”’
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~J700 km

Imagens )

Extra Wide Swath
Mode

scihub.copernicus.eu/dhus
3

Strip Map

_ Mode
Wave Mode

Data entre 2017/06/01 e 2017/06/30
Missao: Sentinel 1 - S1A e S1B..

Produto: GRD (Ground Range Detected - Projetado em
Ground Range, valores em magnitude, nao existe fase).

Modo: IW (Interferometric Wide Swath - Adquirido em 3

faixas, resolucao espacial de 20x22 metros em Range x
Azimute)

Interferometric Wide Swatnh
Node


http://scihub.copernicus.eu/dhus

SENTINEL-1

C-band SAR: frequéncia central 5.405 GHz; right looking

Polarizacao Dual (HH+HV, VV+VH): transmite Hou V e
recebe He V

o -
SENTINEL T

Flight Direction
M,
SENTINEL T
A N,
SENTINEL T

Sub-Satellite Track

Orbit Height

~700 km Constelacao garante mesma orbita a cada

6 dias no equador (12 dias cada)

4/20 por 40 m - 400 km

" Extra Wide Swath
Mode

Strip Map
Mode

K 5 por 5 m - 80 km
5 por 20 m - 250 km

Interferometric Wide Swath
Mode
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R Spec fy Product Suhs<et

Tie-Point Grid Sudset Metadata Subset

Pixel Coordinates Geo Coordinates

North latitude bound:

West longitude bound:

Soulh lalitude bound:
East longtude bcund:

Sczne step X:
Scenestep Y:

Subset scene width:
Subset scene height:
Source scene width:
Saource scene height:

| Use Preview
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-57.80
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- [] Fix full width
" [] Fix full height
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R Specfy Product Sub<et

Spatial Subset 3and Subset Tie-Point Grid Sudset Metadata Subset

[] Amplitude_vH

|| Intensity_vH

intensity from complex datz

I:] Intensity_VW

[] select all
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Salvando Recortes

@l 091259 _20170614"

=M(3] subset_Quatsls R

» 1 Metadat Band Maths...

» 3 Vectort Add Elevation Band

» (1 Tie-Poit Add Land Cover Band

- gn:'snp v Group Nodes by Type

S [4lsubset. (o1 RGBImage Window  [091347_20160905)
> O Metadat Open HSV Image Window

» ([ Vector [

» (3O Tie-Poit  Close Product

v Q Bands Close All Products

B Amp  (lose Other Products

1
Navigation ... £ Save Product
Save Product As...

< O SNAFR - Save Product As

Save As: 4T092.324_00604<_C0ASCE_8CEB.dim

.1 Sentinal Q

Name ~  Date Modified

File Format: BEAM-DIMAP prozduct fil.. d

New Folder Cancel W

SNAP - Save Product 4As

In oréer to save the product
[3] subset_0_cf SLB_IW_CRDH_1SDV _20170614T091259 20170€14TCOL324 005044 _00A9CE_BOEB

it has to be converted o the BEAM<DIMAP lormat,
Depencing on the product size the conversion alse may take a whils.

Do you really want Lo converl the product now?
Remember my decision and don't ask again.

Cancel No _ Yes

=W (4] subset_1_of SLA_IW 160905"
= C] Metadata Band Math:.i...

» (2 Vector Data Add Elevation Band

» (1 Tie-Point Grids Add Land Cover Band

v &3 Bands

B Ampliude W v Group Nodes by Type

. Open RGB Image Window

Navigation ... € |C°|°ur Mli Open HSV Image Window

-p

f

Close Product
Close All Products
Close Other Products

Save Product
Save Product As...

XY




v B subset_0_of _S1B_IW_GRDH_1SDV_201706...14T091324_006044_00A9CE_BOEB.data
B Amplitude_VV.hdr
B Amplitude_VV.img
» B tie_point_grids
» B vector_data
34 subset_0_of_S1B_IW_GRDH_1SDV_201706...614T091324_006044_00A9CE_80EB.dim

v B subset_1_of S1A_IW_GRDH_1SDV_201609...905T091412_012915_0146AC_88E4.data
B Amplitude_VV.hdr
B Amplitude_VV.img
» B tie_point_grids

» B vector_data

34 subset_1_of_S1A_IW_GRDH_1SDV_201609...0905T091412_012915_0146AC_88E4.dim

Li S1A_IW_GRDH_1SDV_20160905T091347_..60905T091412_012915_0146AC_88E4.zip
ki S1B_IW_GRDH_1SDV_20170614T091259._...0614T091324_006044_00A9CE_80EB.zip
» B subset_0_of_S1B_IW_GRDH_1SDV_201706...14T091324_006044_00A9CE_80EB.data
3‘ subset_0_of_S1B_IW_GRDH_1SDV_201706...614T091324_006044_00A9CE_80EB.dim
» B subset_ 1_of_S1A_IW_GRDH_1SDV_201609...905T091412_012915_0146AC_88E4.data

3‘ subset_1_of S1A_IW_GRDH_1SDV_201609...0905T091412_012915_0146AC_88E4.dim
Li SubSets_Sentinell.zip

Today 15:22
Today 15:22
Today 15:22
Today 15:22
Today 15:22
Today 15:22
Today 15:22
Today 15:22
Today 15:22
Today 15:22
Today 15:22
Today 15:22

3 July 2018 09:50
3 July 2018 08:36

Today 15:22
Today 15:22
Today 15:22
Today 15:22
Today 15:23

250 bytes
30,5 MB
7,6 MB
250 bytes
30,5 MB

1,03 GB
1,01 GB
7,6 MB
7,5 MB
26,4 MB

Folder

Radiance

NDIF Disk Image
Folder

Folder

SNAP s...IMAP)
Folder

Radiance

NDIF Disk Image
Folder

Folder

SNAP s...IMAP)

ZIP archive

ZIP archive
Folder

SNAP s...IMAP)
Folder

SNAP s...IMAP)
ZIP archive




S1A_IW_GRDH_1SDV_20160905T091347 20160905T091412 012915 0146AC_88E4 (Pre Evento)

S1B_IW_GRDH_1SDV 20170614T091259 20170614T091324 006044 OOA9CE_80EB (Evento)



Abrir as 2 imagens no SNAP

snap File Edit View Analysis Layer Vector Raster Optical Radar Tools Wir

i

Bles o840 X8 & 2%\

Product Explorer ©' | Pixel Info

O O SNAP - Open Product

7 Sentinel H

Name ~  Date Modified

‘=4 subset_0_of_S2A_MSIL1IC_20170404T... Saturday, August 4, 2018 11:45 AM
E] subset_0_of_S2A_MSIL1C_20170404T... Saturday, August 4, 2018 11:40 AM
‘=4 subset_1_of_S1B_IW_GRDH_1SDV_201... Saturday, August 4, 2018 11:40 AM

3‘ subset_1 _of S1B_IW_GRDH_1SDV_201... Saturday, August 4, 2018 11:40 AM
== subset_2_of S1IA_IW_GRDH_1SDV_20... Saturday, August 4, 2018 11:40 AM
3‘ subset_2 _of S1A_ IW_GRDH_1SDV_20... Saturday, August 4, 2018 11:39 AM

File Format:  All Files H
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Gerando Imagem Multilook 3x3

2-Seleciona

. is Lav,er vector Raster Umi: 4 Radar Tools Window HO!E
® | 1-Seleciona DI 150V 201706147 021259 2017051 4 b Al

; . Radiometric > B ~ > !

N W - zoc i 2 r () o i ' || .

1755 Pé ’7@;‘ <§:“ = ;fc LS speckde Flitering vy A B8 WE M50

- — - - — =u Coregistration >
-—P.ru .u' I Fxplore Pi» =l Irifnn — : B D) Arplin sde W Interferametric >
= Metadata Geametric >
» (3 Veuor Dala. Sentinel-1 TOPS >
» [ Tiz-Point Grids ENVISAT ASAR »
v 3 Rands _ SAR Applications >
~ B Amolitudz_VV SAR Utllitles >
= (2] subset_Z_of SIA_MW_LRDH_LSDV_20160405% Auxiliary Files
> g Veradara Complax 1o Datected GR
» (3 Vector Data Multilooking - I
» (3 Tiz-Point Grids VAT T 3 SeIeC|0na
v {23 Bands B

B Amogwi=_ vV

3-Clique Duplo

4-Seleciona
208 Multi coking E—
File |lelp
1/C Parameters Reduz o ruido através de uma composicao
Source Bands: A tude VY de visadas multiplas (simuladas neste caso,
onde existe somente uma visada)
5-Digitar: 3
GR Sguarc Pixel | Indepcndeont Lecks I Re p etl r p a ra O

Mumber of Range Looks: 3

Mumber of Azimuth Looks: 3

outro recorte

Note: Detection fcr complex cata
is done withoul resampling.
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Espalhamento

e Retorno ao Radar (Retroespalhamento - Backscattering)
e Medidas Normalizadas:

 Razao entre Poténcia Retroespalhada (Ps) e Poténcia Incidente
(Pi)

e Coeficiente de Retroespalhamento: razao por area de referéncia
 No angulo de visada: Beta0
* No plano tangente ao modelo elipsoidal: Sigma0

* No plano perpendicular ao angulo de visada: GamaO
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Sigma0

Flattening Gamma: Radiometric Terrain Correction for SAR Imagery. David Small
IEEE TRANSACTIONS ON GEOSCIENCE AND REMOTE SENSING, VOL. 49, NO. 8, AUGUST 2011



- Imagem calibrada apresenta o valor de retorno do radar
Cal I brando I magens (backscattering) sem influéncias “externas" e permite
Saida em Sigma0O

comparagoes quantitativas
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Repetir para o outro recorte




Filtro Ruido Speckle
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Filtro Speckle
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Imagem Corrigida
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Correcao geométrica

om Arquivo DEM (Offline)
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Exportacao para GeoTIFF
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Estimativa de Area Inundada no
TerraView

Abrir Imagem

Visualizar emm monocromatico e colorida
Fatiamento

Vetorizacao

Calculo

Exportacao KML - Visualiza no Google Earth
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Visualizando
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Definindo a Visualizacao
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Definindo a Visualizacao
Areas Inundadas em Azul
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Fatiamento da Imagem do Evento
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Fatiamento
Definindo Imagem Evento para Fatiar

® O Raster Slicing

Layer Search
Allows selection of layers using filters for selection.

List of Layers

Name v Folder Type
= S1B_IW_GRDH_20170614.tif
3 S1A_IW_GRDH_20160905.tif Layers DATASETL
3 Agua20170614_2.tif Layers DATASETL
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Filter By Name Filter By Representation

All Geometry e Raster
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Fatiamento ,
Definindo Limiar para Agua

e O ' Raster Slicing

Raster Slicing
Define the raster slicing parameters.

Raster {
Band: 1

~ Equzlize histogram [/ Use visible zrea only
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Raster Slicing
Define the raster slicing parameters.

Fatiamento
Definindo Cor

Raster Slicing

Equalize histogram Use visible zrea only
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Fatiamento
Definindo Arquivo de Saida

Raster Information
Defines the parameters of raster creation.

Raster Info
File
JUsers/laercio/Downloads/Sentinel/Agua?20170614 tif sas
Name
Agua20170614
D
Saue Ast | Agua20170614
2-Selecione Pasta T
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Fatiamento
Visualizando Imagem Fatiada
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Fatiamento da Imagem Pre Evento

Processing Help

L. Raster Processing
- DTM Processing
“ Attribute Fill
Cellular Spaces
% Spatial Analysis
% Vector Processing

Fe BB N

Layer Explorer

Agua20170614_2.tif

S1A_IW_GRDH_20160905...

S1B_IW_GRDH_20170614.tif
Visualization St
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! Classifier...

¥ Clipping...

# Cloud Detection...
Color Transform...

» Compose /| Decompose Bands...

Contrast...
Filter...
Fusion...
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== Mosaic...
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% Register...
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Fatiamento
Definindo Imagem Pré Evento para Fatiar

® O Raster Slicing

Layer Search
Allows selection of layers using filters for selection.

List of Layers

Name v Folder Type
@ S1B_IW_GRDH_20170614.tif DATASETL
1-Selecione S S1A_IW_GRDH_20160905.tif Layers DATASET
2 Agua20170614_2.tif Layers DATASETL
Filter By Name Filter By Representation
All Geometry e Raster
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Fatiamento ,
e o Definindo Limiar. para Agua

Raster Slicing
Define the raster slicing parameters.

/

 Equzlize histogram [0 Use visible zreaonly -4
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Raster Slicing

Define the raster slicing parameters.

Raster

Band:

Para
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Fatiamento
Raster Information Definindo Arquivo de Saida

Defines the parameters of raster creation.

Raster Info
File

JUsers/laercio/Downloads/Sentinel/Agua?20160905 tif

Name
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Vetorizando
Imagem Fatiada com Agua Pré Evento

. Raster Processing -
> DTM Processing ¥ Arithmetic Operations...
« Attribute Fill 1 Classifier...
Cellular Spaces ¥ Clipping...
/® Spatial Analysis & Cloud Detection... ® © Vectorization
« Vector Processing Color Transform...
» Compose / Decompose Bands... Layer Search
. Contrast... Allows selection of layers using filters for selection.
Filter...
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Calculando Area Inundada
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