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The initiative development of PoISARpro Software is a direct
result of recommendations made during the POLInSAR 2003
Workshop held at ESA-ESRIN in January 2003.
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BIOMASS mission : 7th ESA Earth Explorer (2022)

Biomass will provide global maps of the amount of carbon
stored in the world's forests and how this changes over time.

Further our knowledgde
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The Polarimetric SAR Data P ing and Ed ional Tool - Bi Edition \\\\\
N
N

Toolbox specifically designed to
handle : Pol-SAR, Pol-InSAR, Pol-
TimeSAR and now Pol-TomoSAR
data.

Educational Software offering a tool for self-
education in the field of Polarimetric SAR data
processing and analysis.
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Around 1800 different Pol-SAR,
Pol-INnSAR, Pol-TimeSAR and now
Pol-TomoSAR functionalities.

Each element of the
Software (a function) can
be extracted and
incorporated individually
into users’ own processing
software.
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The Polarimetric SAR Data Processing and Educational Tool - Biomass
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http://earth.esa.int/polsarpro

www.esa.int European Space Agency

SAR Data Pro ing and Educational Tool - Sentinel-1 Mission v1.0 - Menu

esa BELAR R SN " Sentinel-1 Mission

The Polarimetric SAR Data Processing and Educational Tool - Biomass
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This educational tool creates and
provides simulated test data of
sufficient fidelity to be used to
- ) illustrate the concepts of Pol-InSAR
' when applied on ground surface,
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PolSARpro - Biomass
Edition web site
* On-line tutorials
* On-line self training
packages

New lecture course ) _
New topics * Video / Quizz
Re-design of the Do It Yoursel .
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BIOMASS

Radarsat Constellation Mission
(RCM)

3 POLSARPRO BIQ,_/
The Polarimetric SAR Data Processing and Educational Tool

FUTURE
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External Softwares

Google

Earth

EXTYA Sentinels Application Platform
Sentinel-1 Toolbox
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http://asterweb.jpl.nasa.gov/
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1ETR PolSARpro - Bio SOFTWARE RENINES
ESA - SNAP

Pre-Processing Geo-Coding Post - Processing
Data Extract Terrain Correct - UTM Proj.

[T Sentinels Application Platform
Sentinel-1 Toolbox

POLARIMETRIC
DATA SETS

XS Sentinels Application Platform
Sentinel-1 Toolbox
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New functionalities

PoISAR itk

Pol-TimeSAR

time

@cesa EHES
. S - ALOS-2 = 14 days
- - BIOMASS = 4 days
% POLSARPRO bl(.,‘; ) - RADARSAT? = 24 days

The Polarimetric SAR Data Pri j and Educational Tool ; 5 . = 25 days

http://earth.esa.int/polsarpro

wWaw esaint Eurapean Space Agency

e 2, Pol-TomSAR
i
Track;

& Pol-InSAR
Track, \We' Track,
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IMatrix Elements
Correlation Coefficients

Elliptical Basis Change

Polarimetric Speckle Filker

H ! & i alpha Decomposition
Polarimetric Decompositions  *

Polatimetric Functionalities - 1 *

Polarimetric Functionalities - 2 ¥

Polarimetric Segmentation 4 Hia

Hi A

Polarimetric Data Analysis 4
Polarimetric Data Clustering  *

Fuzz

Batch Process wish

Rule-

Basic

WM 9

[rata
Data
[rata

Dual - PoISAR

jv|| Display v | Calibration v| | Utilities

Lingar (+45 [ -45)
Circular (L J R
Elliptical {phi, tau)

A

Lopez Filter

Mean-5hift Filter
Mon Local Means Filter
Scattering Model Based Filter

P.W.F Filter

klosls

Decompoasition Parameters
Eigenvectar Set Parameters
Eigerrvalue Set Parameters

H /A /[ Alpha Classification
H /u /v Classification (Xu & Jin;

H/ A/ Alpha - Wishart Classifici tion
Scattering Model Based - Wishart Clas
Unified Huynen Classification

Fuzzy - H / Alpha Classi, Ve

Wishart Supervised Classification
G.P.F. Supervised Classification
Rule-Based Hierarchical Classification

Basic Scattering Mechanism Identific3

SVM Supervised Classification

—

PolSARpro - Bio SOFTWARE

An-Yang Filter
Box Car Filter

Box Car - Edge Filter
Gaussian Filter
IDAN Filter
Lee Refined Filter
Lee Sigma Filter

HAA:H /A f Alpha Decomposition
JRH : Huynen Decomposition

RME1 : Barnes 1 Decomposition

RME2Z : Barnes 2 Decomposition

SRC: Cloude Decomposition

UHDx : Unified Huynen Decomposition
WAHL : Holm 1 Decompaosition
WAH2 : Holm 2 Decompaosition

AN3: An & Yang 3 Component Decomposition
AN4 : An & Yang 4 Component Decomposition
BF4 : Bhattacharya & Frery 4 Compeonent Decomposition

FREZ : Freeman 2 Compenent Decomposition

KRO : Krogager Decomposition

CAM : Cameron Decompaosition

UNIVERSITE DE

REN

Alewr!

FRE3 : Freeman 3 Co
MEU : Neumann 2 C
WMED : Arii 3 Comp
AMNMED : Arii 3 Com
VI3 : Van Lyl (1992)
5IN4 : Singh 4 Comp
YAM3 : Yamaguchi 3

Faraday Raotation Estimation

smaguchi 4

Confarmity Coefficient
Scattering Predominance
Scattering Diversiky

L. Zhang 5

uzi Decom

Degree of Purity
Depolarisation Index

Alpha Approximation (Praks & Colin)
Entropy Approximation (Praks & Caolin)

hee Decom|

ey Decomp
mpact-Pol

Scattering Mechanisme Entropy (Freeman) -

Scattering Mechanisme Entropy (Man Zyl)

Histogram Based Shatsetes

(Spp, C2)

Quad - PoISAR §
(S2, C3,C4,T3,T4) !

N
8
|
|
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Texture Analysis

Clustering Process
Parameter Averaging
Data Sets Averaging

oduction

Kozlow Anisatropy
Lueneburg Anisotropy

Polarisation Synthesis

Polarimetric Signature

Stokes Parameters

Compact Polarimetric Mode
Compact Decomposition
Compact Classification

O.P.CE
R.C.5 Max

Surface Inversion
Roughness - Soil Inversion
RVOG PolSAR Inversion

Sub-Aperture Analysis r
DEM Estimation

Polarisation Crientation Compensation

Polatized Point Scatterer Dekection

Reflectivity Ratio
Differential Reflectivity (ZOR)
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/' Polarimetric SAR Data Proces d Educaticnal Tool - Biomass v1.0 - Menu

Gaussian Filter
Lee Refined Filter

PolSAR Segmentation

In-SAR Functionalities

: cation
Matrix Elements - Master .
. - sification
Matrix Elements - Slave

Matrix Elements
Correlation Coefficients Interferogram Complex Plane

Coherence Estimation Coherence Region - Optimum Triplet

Pol-InSAR Speckle Filter

Coherence Analysis ¥

Pol-InSAR Segmentation

Pol-InSAR Functionalities - 1 ¥

Pol-InSAR Functionalities - 2 ¥ ) . . N
Wegetation Height Estimation

Polarimetric Data Analysis  * T o
Polarization Coherence Tomography (PCT)

Data Histograms
Data Profiles
Histogram Based Statistics

Texture Analysis

Polarimetry +
Interferometry & B Change Detector

Edge Detector

Pol-INnSAR

A General Introduction © E. Pottier
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Pol-TomoSAR processor

@cesa

> POLSARPRO BIC..

The Polarimetnic SAR Data Processing and Educational Tool

http://earth.esa.int/polsarpro v .S"o"'

waw.esa int European Space Agency
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600 1000

e
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ibration v) (Ut v|(Tools v|[Configuration +](Education +)(Help

Decomposition Parameters
Eigel

Coarse Co-Registration . ;
imed Filker

Matrix Elements .S. Lee Sigma Filter H A f Alpha C
H/ A& [ alpha -

Polarimetric ckle Filter
hart Super

H/ A/ Alpha Decomposition *

Polarimetric S5egmentation  *
Polarimetric Functionalities  *
Polarimetric Tomography

Multi-Datase

Alpha Appr
Entropy Appr

Polarimetry +

- - tyg | Skd [ CY
Time series 31 stel

Time | Freq Averaging

Animated GIF

PoI_Ti meSAR . Lun—-rn-l::un:] Anis |_||.'r| opy

Polarized Point Scatkerer Detection

Polarimetry +
Tomography
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SARSIM / SARSIM+ Data Bases

ESA study : L- and P-band SAR
Tomography Synergies Consolidation
Study

@cesa

> POLSARPRO BIC,,

The Polarimetric SAR Data Processing and Educational Tool

Goal : Build a reference dataset for
current and future researches on the
application of SAR Tomography for
the RS of boreal, temperate and
tropical forests at P- and L-Band.

Includes : Stack of SLC SAR images
(coregistered, phase calibrated and
flattened) + ancillary data (kz maps,

= ‘_:_-_' — et - | . i ™ e DLR

ERS

© E. Pottier — PolSARpro v6 (Biomass Edition)

30 PolSARpro : A General Introduction




0/0_0\‘\ L -y = umvmsném&
TETR  PolSARpro - Biomass Edition  "RENNEST

1{ The Pelarimetric SAR. Data Processing and Educational Teol vB.0 (Biomass Edition] : Main Menu

PolS&Rpra Biomasz Sentingl1 A/ PalSARpra PaolSARpra PolSARpraSim  Educational  PalSARproCals 5
Bio miEion migEion SHAP bridge  Batch mode [Simulator] Package [Calculator) |m'—'it |

'
|

# New PolSARpro Patch Available

Help for PolSARpro vB.0 (Biomass Edition) Home Screen

@esa A new PolSARpro V. 6.0 (Biomass Edition)

Help for PolSARpro vB.0 (Biomass edition) Standard Data Format
patch - :

is now avalaible for update About PolSARpro v6.0 (Biomass Edition) Software

+ POLSARPRO W. 6.0 [ bic,.

ESA PolSARpro vB.0 (Biomass Edition) Home Page

ymivERsitE ol \| ' P sl ! a vl 1 I'_. oo  p— e D —
BENNR 7 e, PoisaRpro Release Available IETR Pol5ARpro v6.0 (Biomass Edition) Home Page

iETF

Disclaimer - Warranty - Licenses

@esa A new PolSARpro V. 6.0 (Biomass Edition)
Cantinue with thi E ﬁ(i- rEIea se

Pol5ARpro vE.0 (Biomass Edition]) configuration

is now avalaible for update Check for PolSARpro vB.0 (Biomass Edition]) Updates

IS

1ET R email to : polsarpro.team@yahoo.com

Anyrequest can be made by sending an

Cantinue with thiz current wersion

—— T— —_—

31 PolSARpro : A General Introduction

—

© E. Pottier — PolSARpro v6 (Biomass Edition)



0/0_0\‘\ L -y = umvmsném&
TETR  PolSARpro - Biomass Edition  "RENNEST

1{ The Pelarimetric SAR. Data Processing and Educational Teol vB.0 (Biomass Edition] : Main Menu

PolS&Rpra Biomasz Sentingl1 A/ PalSARpra PaolSARpra PolSARpraSim  Educational  PalSARproCals 5
Bio miEion migEion SHAP bridge  Batch mode [Simulator] Package [Calculator) |m'—'it |

'
|

# New PolSARpro Patch Available

Help for PolSARpro vB.0 (Biomass Edition) Home Screen

@esa A new PolSARpro V. 6.0 (Biomass Edition)

Help for PolSARpro vB.0 (Biomass edition) Standard Data Format
patch - :

is now avalaible for update About PolSARpro w6.0 (Biomass Edition) Software

+ POLSARPRO W. 6.0 [ bic,.

ESA PolSARpro vB.0 (Biomass Edition) Home Page

ymivERsitE ol \| ' P sl ! a vl 1 I'_. oo  p— e D —
BENNR 7 e, PoisaRpro Release Available IETR Pol5ARpro v6.0 (Biomass Edition) Home Page

iETF

Disclaimer - Warranty - Licenses

@esa A new PolSARpro V. 6.0 (Biomass Edition)
Cantinue with thi E ﬁ(i- rEIea se

Pol5ARpro vE.0 (Biomass Edition]) configuration

is now avalaible for update Check for PolSARpro vB.0 (Biomass Edition]) Updates

IS

1ET R email to : polsarpro.team@yahoo.com

Anyrequest can be made by sending an

Cantinue with thiz current wersion

—— T— —_—

32 PolSARpro : A General Introduction

—

© E. Pottier — PolSARpro v6 (Biomass Edition)



’0_0\0\

IEFTR  PoISARpro - Bio SOFTWARE  “R&ie

B STEP | Science Toolbox Exploit- X [iad = O o

c o ® step.esaint/ma B - 9% Recherche ¥y Iin @ =

scien!::,e toolbox exploitation platform \\‘ esa

ESA BENIZl TOOLBOXES DOWNLOAD GALLERY DOCUMENTATION

COMMUNITY THIRD PARTY PLUGINS

© SNAP

* Sentinel 1 Toolbox

* Sentinel 2 Toolbox 2 .
Scientific Toolbox Exploitation Platform

* Sentinel-3 Toolbox

* SMOS Toolbox

* Proba-V Toolbox
= PP Wy Y -
P multimission scientific toolboxes

+ Useful Links

g free open source toolboxes for t
c Exploi
communlty platform f¢

Mapping Urban Areas from Space
(MUAS 2018)

< THE ESA EARTH OBSERVATION O-WEEK
£0 Open Sdence 4nd Future€0

i

Community

8th Advanced Land Training Course

-

3 £0 OPEN SCIENCE 2017

EO Open Science 2017

Y (-esa
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PolSARpro - Bio SOFTWARE  "RENNEST

B PolSARpro v6.0 (Biomass Editic X [iad = O o

& C @ @ step.esa.int/main/toolboxes/polsarpro-vt sioma B - U % Recherche ¥y INn @O =

step \\ \\\\u\
science toolbox exploitation platform \ esa

COMMUNITY THIRD PARTY PLUGINS

ESA STEP puUUR:IDAN DOWNLOAD GALLERY DOCUMENTATION

SNAP

Sentinel 1 Toolbox
Sentinel 2 Toolbox
> PolSARpro v6.0 (Biomass Edition) Toolbox
Sentinel-3 Toolbox
SMOS Toolbox
Proba-V Toolbox PolSARpro v6.0 (Biomass Edition) Toolbox

Download

Community > POLSARPRO V. 6.0 (bic..) Cesa

Educations! Tos!

Useful Links

Mapping Urban Areas from Space
(MUAS 2018)

¢ —
o (LTI

" THE £5A CARTH OBSERVATION O-WEEX

0 Open Sdence aad FutureEO

8th Advanced Land Training Course

4 €O OPEN SCIENCE 2017]
EO Open Science 2017

& Cesa

oo
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B PoiSARpro v6.0 (Biomass Editic X [ = O X

&« C ® @® step.esa.int/main/download/polsarp 6-0-biomass-edit v O o Rechercher v N @

ste N \\\\\\k
scien?e toolbox exploitation platform \\\‘ esa

ESA STEP TOOLBOXES QuuULIRNSE GALLERY DOCUMENTATION

COMMUNITY THIRD PARTY PLUGINS

SNAP

Sentinel 1 Toolbox
Sentinel 2 Toolbox
PolSARpro v6.0 (Biomass Edition) Toolbox Download
Sentinel-3 Toolbox
SMOS Toolbox
Proba-V Toolbox PolSARpro v6.0 (Biomass Edition) Toolbox Download

PolSARpro

oty 3 POLSARPRO V. 6.0 (bic,.)
»

Useful Links

Mapping Urban Areas from Space
(MUAS 2018)

< THE ESA EARTH OBSERVATION D-WEEK
£0 Open Sdlence aad FutureEO

8th Advanced Land Training Course

run tf

PolSARpro v6.0 (Biomass Edition) General Presentation

PolSARpro v6.0 (Biomass Edition) Main Menu Presentation
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Objectives Space-borne Polarimetric SAR Sensors
Radar SAR Polarimetry Software : PolSARpro v6.0 (Biomass Edition) Toolbox UNIVERSITE
A Bit Of History / Main Pionners Training / Learning EN

PolSARpro v6.0 (Biomass Edition) | X

<« ¢ o [OF"] ietr.fr, Rechercher 4 & =

+ POLSARPRO V. 6.0 { bic,. ) $esa

- The Polasimeteis SAR Data Frocassing and Eduicational Tool  iomass Edttian
- SamDaca, and Educationsd Tool - Bismass Eati

—~ESA PolSARpro v6.0 (Biomass Edition) Software

Version 6.0.1 released (2019/04/01)

The ESA PolSARpro v6.0 (Biomass Edition) Software is the new version of the ESA PolSARpro Toolbox (The
Polanimetric SAR data Processing and Educational Toolbox) which has been developed since 2003 under different
ESA-ESRIN contracts.

License B
Legal B
Credits m

Q Downlead Windows 64 bits Version (Read-me first )

6 Download Linux Version (Read-me first a )

Visit the PolSARpro v6.0 (Biomass Edition) FORUM at the ESA STEP website =

L"é"( For any help / request / comment, please contact : polsarpro.team@yahoo.com (c) E. Pottier (2019)

PIWIK Analytics

L 1
Do not to forget to visit the a GaoFen-3 (GF-3) and the n San Francisco webpages.
N

3 = — Ty

polsérpro.team@ya_hoo.com
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Radar SAR Polarimetry Software : PolSARpro v6.0 (Biomass Edition) Toolbox UNIVERSITE
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San Francisco | Institut d'Electronic. X
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e S

—San Francisco Polarimetric SAR Datasets

- e
d ALOS-2/ PALSAR-2 a d GAOFEN-3
- —

7 o | O -
RADARSAT-2 L é RISAT

- _—— —

olsarpro-bio/san-francisco e

v6 (Biomass Edition)

https:llwww.ietr.frlp

|
- |
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PoISARPro - Bio SOFTWAR S, @esa -

The Polarimetric SAR Data Processing and Educational Tool - Biomass Editiof e S

> POLSARPRO — bic, Eesa \g
The Polarimetric SAR Data Processing and Educational Tool - Biomass Edition \\\S\ \
N
N
D
\\\\
,.-,-_' The Polarimetric SAR Data Processing and Educational Tool - Bicmass Edition : Main Menu C=rE )
PolS&Rpro  Biomass Sentinel-1 A/B  PolS&aRpro PolSaRpro PolSaRproSim Educationnal PolSARproCale
Bio mizzion mizzion SHAP bridge Batch mode  [Simulator) Package [Calculator]
(S8
ENTER EXIT

The Polarimetric SAR Data Processing ar
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18-23 November 20189 | Chongqing, PR. China =illediE: 2019 4£11518H-238 FhF5: BEAY




Pl Bifdl Lirsl Dlsisrviveg Ralelilg

THMRERR

ALOS : Advanced Land Observing Satellite
PALSAR : Phase Array L-Band SAR
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DATA SETS (@ eesa

® Google Earth
Fichisr Edition Affichage

quilin china

Data SIO. NOAA, U'S  Navy! NGA .GEECO

' wGoogle

Image € 2010 TerraMetrics,
i

~

lat _38.095148° long -121876869° | élév. 1m ’ Altitude 13876 km
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PROCESSING CHAIN (@, @oesa

PolSARpro - Bio Software
performs complete end-to-end
processing without the need for
any other software.

Data Processing Approach
along a ‘recommended’
and easy processing chain

Provide a First Qualitative Analysis of
the fully polarimetric data set processed

18-23 November 2019 | Chongging, PR. China

Configuration

A\ 4

Data Import

v

[Data Geocoding]

v

» Input Data File
» Extract Raw Data

» Terrain correction (SNAP)

[ Data Process ]

\ 4

[ Data Display ]

(> [T3] Elements
» H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters
»Eigenvalues Parameters

» Polarimetric Segmentation
» H/ A/ alpha Segmentation
» Unsupervised Wishart

\ H / A/ alpha Segmentation

J

» BMP 8/ 24 bits
> RGB

#=iidE): 2019 fF11818H-23H Eh7F: BEAE
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PROCESSING CHAIN (@, @oesa

Configuration

\ 4

Data Import

\ 4

[Data Geocoding]

18-23 November 2019 | Chongging, PR. China

v

> Input Data File
» Extract Raw Data

» Terrain correction (SNAP)

[ Data Process ]

\ 4

[ Data Display ]

(> [T3] Elements
» H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters

»Eigenvalues Parameters
» Polarimetric Segmentation

» H/ A/ alpha Segmentation
» Unsupervised Wishart

H / A/ alpha Segmentation

- J

» BMP 8/ 24 bits
> RGB

#=iidE): 2019 fF11818H-23H Eh7F: BEAE

E.P (2019)



WHAT HAS BEEN DONE
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PROCESSING CHAIN (@, @oesa

Configuration

\ 4

Data Import

) 4

[Data Geocoding]

v

> Input Data File
» Extract Raw Data

» Terrain correction (SNAP)

[ Data Process ]

\ 4

[ Data Display ]

(> [T3] Elements
» H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters

»Eigenvalues Parameters
» Polarimetric Segmentation

» H/ A/ alpha Segmentation
» Unsupervised Wishart

H / A/ alpha Segmentation

- J

» BMP 8/ 24 bits
> RGB

#=iidE): 2019 fF11818H-23H Eh7F: BEAE
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¢ Polarimetric SAR Data Processing and Educational Tool - Biomass v1.0 - Menu

M B [Envimnn nt

Extract Po

Edit Config File

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING

18-23 November 20189 | Chongqing, PR. China

Dual - Pol
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Data IMPORT — Input Data 8, @esa

R v‘; PHaptay wi Calibeation ¥ [Utililies v][TooIs v][Conﬁguratinn v][Education v] [Help

FolSARproWILL TAKE INTO ACCOUNT THE
ALOS-PaLSAR ENGIMEER COMVEMTION FOR THE
DEFIMITION OF THE POLARIMETRIC CHARWMELS
WITH 1 212 =WH and 521 = HY

|nput Direckary

| D:/SaM_FRAMCISCO_ALOS

Output Directorny = )
, Do it Yourself:
| CoASAM_FRAMCISCO_ALOS

SAR Leader File [ LED -wumsummmmssn-sn.b_ ]

| D:/SaM_FRAMCISCO_ALOS/LED-ALPSRP202350750-F1.1_A

Enter SAR Leader File
Check File

Scene D | ALPSRP202350750 tode | [uad Pol Mode
Check Files
Data Lewel 1.1 Mode Azoending Praojection Map
SAR Trailer File DO it Yourself-

| D:#5aMN_FRAMCISCO_aALOS/TRL-ALPSRF202350750-P1.1__A

SAR Image Files i
511 |D:/SAN_FRANCISCO_ALOS/IMG-HH ALPSRP202350750-P1.1_A Enter SAR Leader File

512 |D-/54N_FRANCISCO_AL0S /MG VH-4 PSRP202350750-P1.1__é Read Header

s21 | D:ASAN_FRAMCISCO_ALOSAMG-HY-&LPSRP202350750-F1.1_& O K
s | D:/54M_FRAMCISCO_ALOS/AMGAN-ALPSRP202350750-P1.1__A

Read Header ‘ Edit Header | | I™ Estract Uncalibrated R aw Binary Data i ADVICE

| COMPLEX SAR IMAGE DOMN'T FORGET TO EXTRACT DATA
BEFORE RUNMING ANY DATA PROCESS

Initial Mumber of B ows 18432 Imitial Mumber of Cols 1248

Cancel

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING
18-23 November 2019 | Chongging, PR. China
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J Polarimetric SAR Data Processing and Educaticnal Tool - Biomass v1.0 - Men

Raw Binary Data
Airborne Sensors

Spaceborne Sensors

It B 1 End Row Init Col
* Ful R
~ Sub Sampling

= Multi Lok

Input Data Format
Cutput Data Format

Sinclair Elements

cy Elements " [T3]

iance Elements € [C2

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING PERBEETE “RIHR7 SNE 2019 FREHERESRIT I
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Data IMPORT — Extract Binary‘g@m. c;esa

e

/ Pelarimetric SAR Data Precessing and Educatic

- IT_ r |Envimnment I L1 S s |

/ POLSARPRO Extract Datz

Convert ALOS Fully Polarimetric Data Files
to Complex (3x3) Coherency Matrix [T3]

T | [INpUTDIR| EEEES |OUTPUT DIR| |
—l Fully Polarimetric
[
— config.txt
—" T11.bin, T12_real.bin,
- T12_imag.bin, T13 real.bin,
T13 imag.bin, T22.bin

T23 real.bin, T23_imag.bin,
T33.bin

Do it Yourself:

Full Resolution
Output Data Format = [T3]

Run

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING PERBEETE “RIHR7 SNE 2019 FREHERESRIT I
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¢ Polarimetric SAR Data Processi

. '} [Pauli

Edition i Affichage [mage Calgue Cou

vironment vj EichiEI’

After
multi-looking
7 X1

LA b |
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ESA - SNAP (@ €esa

- POLSARPRO — bic,

TheF ic SAR Data F g and Tool - Biomass EGI!Ien\\\{b. ' m Sentinels Application Platform
Sentinel-1 Toolbox

W
W)
)

eo

scentiflc exploltation
of aperatienal mitsions

» S1 toolbox (split, deburst, merge ...)
= Geocoding toolbox

= Interferometric toolbox
(co-registration, flat Earth estimation ...

Polarimetric Data
Processing
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PolSARpro - Bi_oSOFTV@BEg Eesa
ESA - SNAP

Pre-Processing Geo-Coding Post - Processing
Data Extract Terrain Correct - UTM Proj.

(esa Gesa
< \D\\\
, x3 ’ =g
- {= =7 < ) £ > =7
E A g E A N E

POLARIMETRIC
DATA SETS

':.‘8'-"“"

XTI Sentinels Application Platform
Sentinel-1 Toolbox

KML File generation
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PoISARpro - Bio SOFTWAR@,,M.

/ Polarimetric SAR Data Processing and Educational Tool - Biomass v1.0 - Men
- r |’Envimnmen Convert v]|’Pmcess ij'DispIay v| "(.alihrali @ jH’TooIs il Configuration V‘H'Education !'H

SEMTIMEL-

Fange [m) R045
|nput Multi Look, ———————— Output bulti L

SRTM Geocode Parameter Azimut |1 ﬂ Range | 1 i‘ Azimut |1 i‘ Range | 1 i‘

ASTER

npling kethor
GIMP FIIF'ITI;I tethod

GOOGLE EARTH

Clase All Widgets

" Cubic C~ Me Meighbor

B Praojected Local Incid unale fror DERM
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PoISARpro - Bio SOFTWAR@,,M. @esa

i Polarimetric SAR Data Processing and Educational Tool - B el 5@

ert v| |’Pmcess v‘ "Di spl

SAN_FRA

Output Directary

-ALPSAP

Fange [m)

[nput Muli Lagk ——————— Output Kult Laak.

.y @-:‘ Range @:‘ Azimut l_:‘ Range ’_j

mpling Method
9 |: 11 tl | [

|_ Local Incidence Angle [ Projected Local Incidence &ngle from DEM

ngitude Dratum
[nput Farmat : 0 Output Farmat :

R Data File

2019 ADVANCED INTERNATIONAL TRAINING COU S1F ‘iR SEIUE 2019 FREHE RS R I
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Display Pauli-RGB Imageégmgm @esa

Couleur RVE, 1 calque

*- Polarimetric SAR Data Processing and Educational Tool - Biomass v1.0 - Men;
.
ffichage Image

[Envimnment onvert v]lecse-:.s vHDispIa
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PROCESSING CHAIN (@, @oesa

> Input Data Fi

[ Data Process ]

\ 4

[ Data Display ]

(> [T3] Elements
» H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters

»Eigenvalues Parameters
» Polarimetric Segmentation

» H/ A/ alpha Segmentation
» Unsupervised Wishart

H / A/ alpha Segmentation

- J

» BMP 8/ 24 bits
> RGB

#=iidE): 2019 fF11818H-23H Eh7F: BEAE
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PoISARpro - Bio SOFT\y@hk& esa -

Single Data Set (Pol-

Dual Data Sets (Single Baseline Pol-In5AR)

Multi Data Sets (Time series / Pol-TomSAR)

Configure Data Main Directory location

Input Data Directory :
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PROCESSING CHAIN (@, @oesa

A\ 4

P
—)[ Data Process ]
> H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters

»Eigenvalues Parameters

» H/ A/ alpha Segmentation
» Unsupervised Wishart
H / A/ alpha Segmentation

\-

» Polarimetric Segmentation

J

\ 4

[ Data Display ] > BMP 8/ 24 bits
> RGB

#=iidE): 2019 fF11818H-23H Eh7F: BEAE
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PolSARpro - Bio SOFT

Polarimetric SAR Data Processing and Educaticnal Tool - Biomass v1.0 - Men

Environment

=

Elliptical “hange

Polarimel

H/ & | alpha D

r Filker
Edge Filter

Gaussian Filker

W.F Filter

Edge

Holm
Haa : H [ A1 alpha

Batch Pr

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAMND REM
18-23 November 20189 | Chongqing, PR. China

H i & Alph:
H A& 1 Alphe

stimation

Iyls

Sub-Aperture Ana

DEM Estimation
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i Polarimetric SAR Data Processing and Ed

] [Envimnment S8 ispl | ibration v ij:Tonls t‘_‘[tﬁnnﬁguratinn V‘H:Education v| [Help

if Data Processing: Coherency Elements T

InitCol  [1
A apReady

,1_ End R lﬁ Init Cal ,‘I_ End Col
© Modulus = 10l : e
© Modulus ™ 10logiModulus] - e
© Modulus

T Modulus (o 10logfhd odulus] BRF

" Modulus

lI 0" Modulus (¢ 10loglhd odulus) BrP
— Conﬁg'tXt Span " Linear * D | =10 1] BMP

-" [T3x3] Elements

i" 1Xy—:jnb°g:bi” Do it Yourself:
Tg_phé l')r;n Select some elements, set the
- parameters and view the

i" Txy_mod.bmp corresponding BMP files

Txy_db.bmp
Txy_pha.bmp (select BMP).
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[T3] ELEMENTS

‘ng;cc @ esa -

T11_dB T22_dB T33_dB

% T11_db.bmp-1.0 {graysc M=l F3| % T22_db.bmp-2.0 {graysc B [=]E3] % 733_db.bmp-3.0 {graysc 0] x|
Fil=  Edit bW Image Layer Colors Tools Filkers File  Edit b Wew Image Laver Colors Tools  Fikers  File  Edit t Wiew Image Laver Colors Tools  Fifs

(=] o 250 500 |75 [=]]o 250 S0 7R [=]]o 101 7E0

2

R ATNIN vCaAND REMOTE SENSING ] SEIOHA B s R = I
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span_dB

"{, span_db.bmp-4.0 {gray H .0 i -0 ﬂ
File Edit Select Laver Colors i : Edit Zuln w  Image Laver < Tools  Fil

7E0
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PROCESSING CHAIN (@, @oesa

Configuration

A\ 4

Data Import

\ 4

[Data Geocoding]

A\ 4

» Input Data File
» Extract Raw Data

» Terrain correction (SNAP)

[ Data Process ]

\ 4

[ Data Display ]

\-

»Eigenvalues Parameters

» Polarimetric Segmentation
» H/ A/ alpha Segmentation

» Unsupervised Wishart
H / A/ alpha Segmentation

J

» BMP 8/ 24 bits
» RGB

#=iidE): 2019 fF11818H-23H Eh7F: BEAE
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PolSARpro - Bio SOFT

Polarimetric SAR Data Processing and Educaticnal Tool - Biomass v1.0 - Men

Environment

r Filker

Edage Filter
RIS Holm
- Haa s H &) alpha

W.F Filter

Edge

efficients

“hange

H/ A f alph araday R i stimation
H i & I Alph: nt

Batch Pr

Sub-Aperture Ana

DEM Estimation
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DECOMPOSITION PARAMET@”EM @esa

=~

/ Polarimetric SAR Data Processing and Educaticnal Tool - B

- IT_ r |’Envimnn‘|ent

¢ Data Processing: H / A / Alpha Decompositicn Parameter
Input Directarny

D:/SAN_FRAMNCISCO_ALDS _SHAPATZ
Output Directany

_FRA

Do it Yourself:

Select some elements, set the
parameters (Nwin = 3) and
view the corresponding BMP
files (select BMP). W Alpha ¥ BMP

[t B e End R Init Caol End Cal

Iv Alpha, Beta, Delta, Gamma, Lambda Iv BMF

[v Larnbda v BEMP

[v Entropy[H ] [+ BMP

Iv Anizotropy [4 ] Iv BMF

e : v [1-Hj&
v Combinationz [H . &) y Iv BHPF

W [1T-HI -4
& Fow W

[ Equiva

Fiun |

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING
18-23 November 2019 | Chongging, PR. China

RERRHRAE “RITR”T SN 2019 5 b iR s R AR IFE
#iI8di:2019 £11518H-238  THF5: MEAS




DECOMPOSITION PARAMETHSY),... esa

Lambda Entropy




DECOMPOSITION PARAVETEES),.... @eesa

Lambda Alpha

chage [mage




— ey

S B

g T

DECOMPOSITION PARAMET

INASLL @ esa b 4

Lambda Anisotropy




DECOMPOSITI

4

PARAM ET@MCE @esa

Entropy Anisotropy

— GIMP




DECOMPOSITION PARAMET@”EM @esa |

(1—H)A (1-H) (1-A)

Fichier Edition h Calque Couleurs




DECOMPOSITION PARAVETESY,.., oesa

Fichier Edition n hage Image e Eurs ils  Filtr ichie t N chage Image

| combination_H1md




PROCESSING CHAIN (@, @oesa

Configuration
f - ) | > Input Data File
L DELE Iger. ) | » Extract Raw Data

[Data Geocoding] > Terrain correction (SNAP)

A\ 4

p
[ Data Process ] > [T3] Elements
» H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters

»Eigenvalues Parameters

1
e e —
» H /[ A/ alpha Segmentation

> U U V UV c
H / A/ alpha Segmentation

\ 4

[ Data Display ] > BMP 8/ 24 bits
> RGB

#=iidE): 2019 fF11818H-23H Eh7F: BEAE
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PolSARpro - Bio SOFT

Polarimetric SAR Data Processing and Educaticnal Tool - Biomass v1.0 - Men

Environment

r Filker

Edage Filter
RIS Holm
- Haa s H &) alpha

W.F Filker
Edge

efficients

Elliptical “hange

Polarimel

H/ & | alpha D

stimation

Iyls

Batch Pr

Sub-Aperture Ana

DEM Estimation
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H 7 A / alpha CLASSIFICATIE®),... @2esa

{7 Polarimetric SAR Data Processing and Educationa

',? E [Envimnment ¥| et w;[Conven v][Pmcess v][DispIay v][C.aIihralionv] [Ulililies v][TooIs t][C.onﬁguration v][Education t][HeIp v] i)

i Data Processing: H / A / Alpha Classificatio

[nput Directary

| D:ASaMN_FRAMCISCO_ALOS_SMAP/TZ

Output Directary
|D:HSAN_FH.&NEISED_&LDS_SN.-’-‘-.F' AT I

[Fit B 1 End Row amao [rit Col 1 End Cal 2269

Do it Yourself: Fepresentation
Select some elements, set
the parameters (Nwin = 3)
and view the corresponding
BMP files.

| Anisotropy Entropy Alpha

[ H& + [1-HlA HIT-a4) [1-HIT -2

[ &lpha [Hue] / Entropy [Sat] / Lambda [Light]
H /A Alpha Clazsification

tropy / Alpha Planes [BMP] + Clazsifier [Bin + BMP]

[ Entropy / Anisotropy Flanes [BMP) + Clazzifier [Bin + BMP)

[ &lpha # Anisobopy Planes [BMP] + Clazsifier [Bin + BMP)
Tuo-Tuo [H £ &lpha ¢/ Lambda | Clazsification

| Entropy / Alpha # Lambda Planes [BtP] + Classifier [Bin + BMP)

Wwindow Size Row | 3 YWindow Size Col 3 Select Al R ezet
(2] Exit

RERRHRAE “RITR”T SN 2019 5 b iR s R AR IFE
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H 7 A 7 alpha cLAssIFICATI®), . @ esa

¢ Polarimetric SAR Data Processing and Educational Tool - Biomass v1.0 - Me

nvironment

| DATADIR |

B config.txt
-|| [T3x3] Elements

1

entropy.bin, anisotropy.bin, alpha.bin
combination_HA .bin, combination_1mHA.bin,
combination_H1mA. bin, combination_1mH1mA.bin
H_A class.bin, H_Alpha_class.bin, A_Alpha_class.bin

1

entropy.bmp, anisotropy.bmp, alpha.omp
combination_HA.bmp, combination_1mHA.bmp,
combination_H1mA.bmp, combination_1mH1mA.bmp
H_A class.omp, H_Alpha_class.omp, A_Alpha_class.omp
Do it Yourself: H_A occurence.omp, H_Alpha_ occurence.bmp,

Select some elements, set A_Alpha_ occurence.omp, H_A_segmented.bmp,
the parameters (Nwin = 3) H_Alpha_ segmented.bmp, A_Alpha_ segmented.bmp

. . HAIphaLambda_RGB.bmp, HAAIpha_RGB.bmp
and view the corresponding HACombinations RGB.bmp
BMP files. _

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING . PERBEETE “RIHR7 SNE 2019 FREHERESRIT I
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H 7 A / alpha CLASSIFICATIE®),... @2esa

Fichier Egm-..n A algue

1000

2 - - = S
18-23 November 20189 | Chongqing, PR. China




H 7 A / alpha CLASSIFICATIE®),... @2esa

{7 Polarimetric SAR Data Processing and Educaticnal Tool - B

',? E [Envimnment ¥| et w;[Conven v][Pmcess v][DispIay v][C.aIihralionv] [Ulililies v][TooIs t][Conﬁguration v][Education t][HeIp v] i)

Input Directany

| D:/5aM_FRANCISCO_ALOS_SMAP/TS

Output Directony
| D:/54M_FRAMCISCO_ALOS_SHAP AT

[t B ons | 1 End Row amao Init Cool | 1 End Col 2269

Do it Yourself: Frepresentation
Select some eIemen’Fs, set witen B e
the parameters (Nwin = 3)
and view the corresponding
BMP files.

[ H& + [1-HA H-4] (T-HIM -4

| Alpha [Hue] / Entropy [Sat] # Lambda [Light)
H /A / Alpha Clazsification

[ Entropy / Alpha Planes [BMP) + Classifier [Bin + BMP)

[ Entropy / &nizotropy Planes (BMP] + Classifier [Bin + BMP)

| Alpha # &nizotropy Planes [BMP] + Classifier [Bin + BMP)
Tuo-Tuo [H / Alpha / Lambda ] Clazzification

ntropy # Alpha / Lambda Planes [BMP] + Clazzitier [Bin + EMP]

Window Size Row | 3 YWindow Size Col 3 Select Al Fezet
[2] E it

RERRHRAE “RITR”T SN 2019 5 b iR s R AR IFE
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H 7 A 7 alpha cLAssIFICATI®), . @ esa

¢ Polarimetric SAR Data Processing and Educational Tool - Biomass v1.0 - Me

= IT_ r |’Envimnment

| DATADIR |

B config.txt
-|| [T3x3] Elements

1

H_alpha_lambda_class1(2,3).bin,
H_alpha_lambda_occurence_class1(2,3).bin,
H_alpha_lambda_segmented_class1(2,3).bin,
H_alpha_lambda_class.bin,

Init Cal 1

Alpha

] [1-H][1-4)

1

H_alpha_lambda_class1(2,3).bmp,
H_alpha_lambda_occurence_class1(2,3).bmp,
. H_alpha_lambda_segmented_class1(2,3).bmp,
Do it Yourself: H_alpha_lambda_class.bmp,

Select some elements, set

the parameters (Nwin = 3)

and view the corresponding

BMP files.
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H 7 A / alpha CLASSIFICATIE®),... @2esa

PRI T i B G

Medium A
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H/ A/ alpha CLASSIFICATI

Affichage [mage

T

H_alpha_lambda_classl.bn
2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING : = x —
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Fichier Edition

™o

E| H_alpha_lambda_cl

18-23 November 2019 | Chongging, PR. China

Medium A




H 7 A / alpha CLASSIFICATIE®),... @2esa

l [H_zlpha_lambda_class3] (importée)-43.0 (Couleur indexée, 1 calgue)

Affichage Image Calque Coulel
Fichier Edition E ichage Image Calque Couleurs

: : S - el
18-23 November 20189 | Chongqing, PR. China L #illedie:2019 #£11F5188-230 Eh5: BEAY




H / A 7 alpha CLASSIFICATI(88),....

. [H_zlpha_lambda_class] (im fa)-3 “ouleur indexée, 1 calque) 2269x3010 — GIMP

Fichier E_ io A e Image leurs  Outi Filtres

18-23 November 2019 | Chongging, PR. China






PROCESSING CHAIN  (@,...,» @esa

[ Configuration ]

\ 4

[ Data Process ]> Eigenvalue Parameters

» Polarimetric Decomposition

» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
» Supervised Wishart classification
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PolSARpro v5.1 SOFT

Polarimetric SAR Data Processing and Educaticnal Tool - Biomass v1.0 - Men

Environment

r Filker

Edage Filter
RIS Holm
- Haa s H &) alpha

W.F Filter

Edge

efficients

“hange

H/ A f alph araday R i stimation
H i & I Alph: nt

Batch Pr

Sub-Aperture Ana

DEM Estimation

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAMD REM - A 2 0 BRI A “RiHR” #2019
18-23 November 20189 | Chongqing, PR. China vat f ging 3=l E: 2019 $£11518H-230 =



EIGENVALUE SET PARAMET@WM @esa

{7 Polarimetric SAR Data Processing and Educaticnal Tool - B

',? E [Envimnment ¥| et w;[Conven v][Pmcess v][DispIay v][C.aIihralionv] [Ulililies v][TooIs t][Conﬁguration v][Education t][HeIp v] i)

i/ Data Processing: H / & / Alpha Eigenvalue Set Parameter

Input Directary

| D:/SAN_FRAMCISCO_ALOS_SMNAR/TI

Output Directary
[D-/5AN_FRANCISCO_ALOS_SHAP EEN=]

It R 1 End Row o Irit Cal 1 End Col 2269

[ Eigervealues [L1.L2,L3)

Do it Yourself:

Select some elements, set the
parameters and view the
corresponding BMP files
(select BMP).

Pzeudo Probabilities [ p1 , p2 . p3 ] [+ BMF

Anizotropy [& ] [p2.p3) BrP

Anizotropwl 2 [A12] [pl . p2) BrP

Eigenvalues Relative Difference [S.E.R.D -D.ER.D ] BrP

Puolarization Asymmetry [ pl-p3 . 1-3p3 ] BrP

Window Size = 3

Lueneburg Anizotropy BrP

Radar Yeqetation Index [R.W1 ] BrP

Pedestal Height BrP

v
r r
r r
r r
v v
[w Folarization Fraction [1-3p3 ) v BMP
v v
- r
- r
v v

Shannon Entropy [H = Hi + Hp] BMP

YWindow Size Row @ “Window Size Col @ Select Al Reset

[T Equivalence between [T ] and [ C ] eigen-decompositions.

=)

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING = PERBEETE “RIHR7 SNE 2019 FREHERESRIT I
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EIGENVALUE SET PARAMETI@MM @esa

Pauli RGB Entropy Shannon

[ [PauliRGE] (importée

Couleurs utils  Filtres Fenétrez  Aide di io Couleurs  Outils  Filtres  Fenétres  Aide




EIGENVALUE SET PARAMETE(®),.... @eesa

Entropy 1 Entropy P




B

EIGENVALUE SET PARAMETEHEY,.... eesa .

Anisotropy Lueneburg Anisotropy

ﬂ [anisctropy] (importée)-60.0 (Coulzur indexée, 1 calque) 2269x3010 — GIMP

hage  Image que tils  Filtres




PROCESSING CHAIN  (@,...,» @esa

[ Configuration ]

\ 4

[ Data Process ] > Eigenvalue Parameters

» Polarimetric Decomposition

» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
» Supervised Wishart classification

18-23 November 2019 | Chongging, PR. China ¥illndia): 2019 $£115188-230 Eh5: BEXYE
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PolSARpro v5.1 SOFTWBRkE: esa

[/ Polarimetric SAR Data Processi

nal Tool - Biomass v1.0 - Me

v (Calibration ¥ (utilities

v][TonIs

t][Cnnﬁguratinn v][Education v][HeIp

VWE[Envimnment ¥| et w:[Cnnven (v][Pmcess )v][Display

Matkrix Elemants
Correlation Coefficients

Elliptical Basis Change
Polarimetric Speckle Filker

Palarimetric Decompositions

Polatimetric Functionalities - 1
Polarimetric Functionalities - 2

Polarimetric Segmentation

Polarimetric Data Analysis
Polarimetric Data Clustering

Batch Process

Linear (+45 [ -45)
Circular (L [ R
Elliptical (phi, tau)

H ! & i alpha Classification
H | & [ Alpha - Wishart Classification

Fuzzy - H| alpha Classification

Box Car Filker

Box Car - Edge Filker
. Lopez Filker
Gaussian Filker

IDARN Filker

1.5, Lee Refined Filker
1.5, Lee Sigma Filker

P\ F Filker

Edge Detector

Decomposition Parameters
Eigenvectar Set Parameters
Eigerralue Set Parameters

Faraday Rokatig

Conformity Coe
Scattering Predj
Scattering Dive

wishart Supervised Classification

Rule-Based Hierarchical Classification
Basic Scattering Mechanism Identification

WM Supervised Classification

[rata Statistics

Deqgree of Purit
Depolarisation I
Alpha Approsxim
Entropy Approx]

Scattering Medl
Scattering Mechd

KRO : Krogager Decomposition
CAM : Camercn Decomposition

HAL: H /A /S Alpha Decomposition
JRH : Huynen Decemposition

RMEL : Barnes 1 Decomnposition

RMEZ2 : Barnes 2 Decomnposition

SRC: Cloude Decomposition

UHDx : Unified Huynen Decomposition
WAHI : Holm 1 Decomposition

WAH2 : Holm 2 Decomposition

AN3 : An & Yang 3 Coempeonent Decomposition
AN4 : An 8 Yang 4 Component Decomposition
BF4 : Bhattacharya & Frery 4 Component Decomposition
FREZ : Freeman 2 Component Decemposition

FREZ : Freeman 2 Component Decomposition

MNEU : Meumann 2 Component Decomposition
MNMED : &rii 3 Component NMNED Decomposition
AMNMED : Arii 3 Component ANNED Decomposition
WZ3 : Van Zyl (1992) 3 Component Decomposition
5IMN4 : Singh 4 Component Decomposition

YAMS : Yamaguchi 3 Component Decomposition
YANMYE : Yamaguchi 4 Component Decomposition
MCSMS : L. Zhang 5 Compenent Decomposition

TSWM : Touzi Decomposition
Aghababaee Decomposition

2KR.: Raney Decomposition
CPD: Compact-Pol Decomposition

[rata Hiskograms g LT
Kozlow Anisokropy

Lueneburg Anisokropy

Daka Profiles
2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAMND REM
18-23 November 20189 | Chongqing, PR. China

Histogram Eiased Statistics
Polarized Point Scatterer Detection

Polarisation Orientation Compensation
Texture Analysis
Reflectivity Fatio

Decomposition
Differential Reflectivity (ZDR) Applications

RERRHR AR “RiR” S 2019 5k B 2 513
g a:2019 F11A18H-230 075 : MEEAY

Clustering Process
Parameter Averaging
Data Sets Averaging




POLARIMETRIC DECOMPOSIT (@8},

{/ Polarimetric SAR Data Prox

',? E [Envimnment ¥| et w;[Conven v][Pmcess v][DispIay v][CaIihralionv] [Ulililies v][TooIs t][Conﬁguration v][Education t][HeIp v] i)

/i Data Processing: Polarimetric Decompaositio

Input Directary

| C:#5aM_FRANCISCO_ALOS_SMARATS

Output Directory
[-/5aN_FRANCISCO_ALOS_SHAP 13 =

Do it Yourself: o itRow | 1 EndRow  [3010  InitCol EndCol 2263
Select a decomposition, —— T s @ —— c|@

- - uynen Llecaompoziiion indow Size Ra INdow 312 L0
Select the pauli RGB generation. ’ i

otG TotG TatG [~ BWMP Target Generatars [TqtG)
Don’t select DecomDOSition / Minimum / basimum Yalues [ auto Min | G |

Reconstruction
@cnmpusitiun / Rleconstruction Output Format T3

Window Size = 3

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING i PERBEETE “RIHR7 SNE 2019 FREHERESRIT I
18-23 November 2019 | Chongging, PR. China A #iIIadie:2019 $£11518H-238 EMh75: BEASE



o

POLARIMETRIC DECOMPOSlT‘Q}),m. o@Sa

Pauli RGB Pauli Huynen

que) 22693010 — GIMI

Fichier Egiticun 5 io e Im Filtres Fenétrez  Aide hi '_' Couleurs utils  Filtres Fenétrez  Aide




POLARIMETRIC DECOMPOSlT‘Q}),m. °o@Sa -

Pauli RGB Pauli Cloude

Fichier Egiticun 5 io e Im Couleurs utils  Filtres n fide Fich hage  Image e Eurs utils  Filtres Fenétrez  Aide




POLARIMETRIC DECOMPOSI (@Y., @eesa

Pauli RGB Pauli H-A-Alpha

Fichier Egiticun 5 io e Filtres Fenétres ide Fi e e Co :  Qutils  Filtres Fenétres  Aide




POLARIMETRIC DECOMPOSIT(@B,... oesa

Pauli RGB

utils

Filtres

Fenétres

Pauli Van Zyl 3

chage Image Urs utils  Filtres




POLARIMETRIC DECOMPOSI (@, oesa .

Pauli RGB Pauli Freeman 3

ichage Image

*| Freeman




POLARIMETRIC DECOMPOSIT(@B,... oesa

Pauli RGB Pauli Yamaguchi 3

Image




POLARIMETRIC DECOMPOSIT(@B,... oesa

{/ Polarimetric SAR Data Prox

',? E [Envimnment ¥| et w;[Conven v][Pmcess v] [Display v][CaIihralionv] [Ulililies v] [Tools t][Conﬁguration v][Education t][HeIp

T p——— g
Decompositio

[rput Directony

| D:/5AM_FRAMCISCO_ALOS_SHAR/TS

COutput Directon
[0 /5AN_FRANCISCO_ALOS_GNAF NEN=

Irit Ao 1 End Row 3010 Init Col 1 End Col 2269

Do it Yourself:
A — e —
Select a decompOSItlon, | %Miail:umpunent[lecnmpw

Select the pauli RGB generation. ‘Yamaguchi Decomposition
" Four Component Decomposition [Original : ¥40)

* Four Component Decomposition with Fotation Transformation [ 4R or 54R)

Window Size = 3

Singh Decomposition
" Four Component Decomposition with Special Unitary Transformation [ G407 or G432
{7 Six Component D ecompaosition [ G50 )

Bhattacharya & Frem Decomposzition

" Four Component Decomposition with stochastic distance

Yamaguchi Y40, Y4R, S4R
SI n g h G4U1l , G4U2 fflume Scattening Model [ Automatic E ztimation |

ith ¢ “fithout Extended Yaolume Scattenng Model [ dihedral zcattenng |

; windo S
‘e G TatG TatG | BMP Target Generators [TghG) [ CIE-Lab
w Fow

Minimurm / Magimun Yalues [ auta Min L Col

RERRHRAE “RITR”T SN 2019 5 b iR s R AR IFE
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&,,"

o O

POLARIMETRIC DECOMPOSIT

RECE @ esa

Pauli Yamaguchi 3 Pauli Yamaguchi Y4R

[Yamaguchi3_RGB] (importée}-146.0 (Couleur RVE, 1 calque) 2269x3010 — GIMF =] J i [Yamaguchi4_Y4R_RGB] (importée)-147.0 (Couleur RVE, 1 calgue) 2269x3010 — GIMP.

Edition S g hage Im e Co Filtres dition g ge Im Eurs il Filtres




POLARIMETRIC

a1 & y s

Pauli Yamaguchi Y4R Pauli Singh - Yamaguchi G4U2

L= et o A [Singh4_G4U2_RGE] (importée)-148.0 (Couleur RVE, 1 calque) 2269x3010 — GIMP

F Edition n hage  Ima alque Couleurs Outils  Filtres




PROCESSING CHAIN  (@,...,» @esa

[ Configuration ]

\ 4

[ Data Process ] > Eigenvalue Parameters

» Polarimetric Decomposition

» Polarimetric Segmentation

»Wishart - H/ A/ alpha classification

» Supervised Wishart classification
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PolSARpro v5.1 SOFT

i Polarimetric SAR Data Processing and Educaticnal Tool - Biomass v1.0 - Menu

Environment

efficients

Elliptical “hange

Polarimel

r Filker

Edage Filter
RIS Holm
- Haa s H &) alpha

W.F Filter

Edge

Batch Pr

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAMND REM
18-23 November 20189 | Chongqing, PR. China

Unified Huynen Classification

Fuzzy - H / Alpha Classification

ised Classification
G.P.F. Supervised Classification

Rule-Based Hierarchical Classification
Sub-Aperture Ana
Basic Scattering Mechanism Identification o e

ification

“lirRl” SEE 2019
EUI6S1E:2019 #£11518H- 238 E75: BEKKY



WISHART - H/AZalpha CLASSlFl@,J,Qj:\I @esa

7 Polarimetric SAR Data Processing and Educational Teol - B [ —c—

r |’Envimnn‘|ent

Do it Yourself:
Set the parameters, run and view
the corresponding BMP files.

Entropy :
Update
entropy lﬁ
Color Maps
Colorkap &

Colorap 16

hded Colarmap Sinclai [S11] IS

[ Combine  Blue File Green File Fed File

Blue File
[areen File
Fed File

Fun

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING PERBEETE “RIHR7 SNE 2019 FREHERESRIT I
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WISHART - H/A/alphaCLASSIFI@,J,Qb\I @esa

¢ Polarimetric SAR Data Processing and Educational Tool - Biomass v1.0 - Me

= IT_ r |’Envimnment

| DATADIR |
— Bl = — config.txt
o op ﬁ' [T3x3] Elements

-|| Wishart_H_alpha_class_X.bin

Wishart H_A_alpha_class_X.bin

-|| Wishart_H_alpha_class_X.bmp

Wishart_ H_A alpha_class_X.bmp

X =window size

Do it Yourself:
Set the parameters, run and view
the corresponding BMP files.

RERRHE A CRITRIT SN 2019 5F Rk B R SR IHE
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WISHART - H/AZalpha CLASSIFI Q,M;z.j}l @esa

ColorMap x|
| g1 [wishart_H_alpha_class 3)(3 iE J . . J J J . .
n icl

Fichier E

ction ffichage Image C Jutils ~ Filtres  Fenétres  Aide

hart_H_alpha_cla rauli.bmp




,;‘\ :f—%;)"

pha CLASSIFI

WISHART - H/AZal

{ ColorMapl6

—

ishart_H_A_alpha_cla
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