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CONTEXT

POLIinSAR

Workshop on Applications of SAR Polarimetry and Plarimetric Interferometry

ESA-ESRIN "Frascati, Ital
14-16 January 2003
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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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Tool specifically designed to handle :
Polarimetric data
and
Polarimetric Interferometric data.

3 POLSARPRO V. 5.0
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Educational Software offering a tool for
self-education
in the field of POLSAR and POL-InSAR
data processing and analysis.

3 POLSARPRO V. 5.0

http://earth.esa.
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Developed to be accessible to :
a wide range of users
from novices to experts
in the field of POLSAR and POL-InSAR.

3 POLSARPRO V. 5.0
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MODULAR STRUCTURE

Each element of the Software (a function)
can be extracted and incorporated
individually into users’ own processing
software.

3 POLSARPRO V. 5.0
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PolSARpro v5.1 SOFTWAR

OPEN SOURCE DEVELOPMENT

PolSARpro v5.1 Software is made available
following the:

(OSSD)
approach, and follows the:
— June 1991.

PolSARpro v5.1 Software runs today on Windows
and Linux platforms
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PolSARpro v5.1 SOFTWAR

http://earth.esa.int/web/polsarpro/home
The Web Site provides

+

- -
Data Sources ~ Overview = Download and Installation + = Documentation ~ Results & News ~ . D eta I I S of t h e p roJ e' t

You are here  Home s N £

o——— w— e Access to the tutorial

and software
]
. e Information about status
E of the development

e Demonstration Sample
Datasets
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International
Collaborative Project

14 Universities
14 Research Centers

4 Space Agencies
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Tsinghua University
China

é’é’%? University of Mining and
R-#4 Technology, China

Wuhan University, China

Satellite Surveying and Mapping
Application Center, China

Xidian University, China

Harbin Institute of Technology
China

i~-) Key Lab of Microwave Remote
Sensing, CAS, China

National Space Science Center,
CAS, China

Fudan University, China

Studies in Resources Engineering
Indian Institute of Technology

Universidade Federal de Alagoas
Brazil

University of Science and
Technology, Poland

University of Tehran, School of
Surveying and Geospatial
Engineering, Iran

Khajeh Nasir Toosi University of
Technology, Iran
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Dual-Pol / Quad-Pol Sensors
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ESAR - FSAR

CONVAIR

PolSARpro v5.1 Software offers the possibility to handle and
convert polarimetric data from a range of well established

__polarimetric airborne platforms.
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ALOS - PALSAR

PolSARpro v5.1 Software offers the possibility to handle and
convert polarimetric data from a range of well established
polarimetric spaceborne platforms.
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SENTINEL 1A

y
S

R

3 POLSARPRO V. 5.0

TANDEM-X

ALOS-2 - PALSAR

PolSARpro v5.1 Software offers the possibility to handle and
convert polarimetric data from a range of well established

__polarimetric spacebhorne platforms.
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PolSARpro v5.1 SOFTWAR

External Softwares
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ESA - SNAP

3 POLSARPRO V. 5.0

Polariametric Data
Processing

EXSTY Sentinels Application Platform
Sentinel-1 Toolbox

o
a8

s,

Lot 3

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

= Interferometric toolbox
(co-registration, flat Earth estimation ...
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olSARpro v5.1 SOFTWARE
ESA - SNAP

Pre-Processing Post-Processing Geo-Coding
Data Extract

XS Sestinels Application Platform
Sentinel-1 Toolbox

POLARIMETRIC _
Terrain Correct

DATA SETS OTTE
UTM Projection
KML File generation
Speckle Filtering
Polar. Decomposition
Unsupervised Segmentation
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olSARpro v5.1 SOFTWARE
ESA - SNAP

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

POLARIMETRIC

DATA SETS
 Molbar. 3
KML File generation
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Software — General Presentation
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FidoCADJ0.24.3 PAPERCRAFT zip

Adobe Acrobat Freemake Video  Oracle VM
7.0 Standard Converter VirtualBox
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;i? Polarimetric SAR Data Processing

if Polarimetric Dat at . . i Set [

"-'_' [52] © (S Sww] O [l ] € [C2] € [C3] O [C4] © [T2] & [T3] O [T4]

Multi Data Sets (
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Dual Data Sets (Single Base

Multi Data Sets (Time series / Pol-Tom SR

Colurins
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NP 0ISARpro v5.1 SOFTWARE

@ Polarimetric SAR Data Processing and Educational Tool v5.1 - \Menu

N

KRO : Krogager Decomposition

CAM : Cameron Decompaosition

An-Yang Filter
Box Car Filter
Box Car - Edge Filter

hi [Conven Q[Process

v| [Display | (Calibration + (utilities v HAA: H / A/ Alpha Decomposition

JRH : Huynen Decomposition

‘ v,? [T [Environment v]

Lingar (+45 [ -45)

Circular (L f R Gaussian Filter RMEL : Barnes 1 Decomposition
Elliptical {phi, tau) IDANM Filter RMEZ2 : Barnes 2 Decomposition
Lee Refined Filter SRC: Cloude Decomposition

Lee Sigma Filter UHDx : Unified Huynen Decomposition
WAHL : Holm 1 Decompaosition

WAH2 : Holm 2 Decompaosition

Lopez Filter
Mean-Shift Fitter
Mon Local Means Filter
Scattering Model Based Filter

AN3 : An & Yang 3 Component Decomposition

et E e AN4 : An & Yang 4 Component Decomposition

Cotrelation Coefficients

P.W.F Filter BF4 : Bhattacharya & Frery 4 Compeonent Decomposition

Elliptical Basis Change b FRE2 : Freeman 2 Component Decomposition

SIRV Model Estimation

Slou-Skriver Restoration FRES : Freeman 3 Compenent Decomposition

Polarimetric Speckle Filker

MEU : Neumann 2 Component Decomposition
MMED : Arii 3 Component NNED Decomposition
ANMED : Arii 3 Component ANMED Decomposition
VI3 : Van £yl (1992) 3 Component Decomposition
5IM4 : Singh 4 Component Decomposition

H | A [ Alpha Decompaosition
Polarimetric Decompositions — #

Paolarimetric Functionalities - 1 ¥
Palatimetric Functionalities - 2 ¥

H/ A/ Alpha Classification

H/u /v Classification (Xu & Jin) e FFici YAM4 : Yamaguchi 4 Component Decomposition
H/ A/ Alpha - Wishart Classification oy MCSM5 : L. Zhang 5 Compenent Decomposition
Scattering Model Based - Wishart Classification ersity

Polarimetric Segmentation ¥ tior E YAM3 : Yamaguchi 3 Component Decomposition

Polarimetric Daka Analysis L4
Polarimetric Data Clustering  #

Batch Process

TSVM : Touzi Decomposition

Unified Huynen Classification ity
b Inde Aghababaee Decompaosition
Fuzzy - H / Alpha Classification it
- 2KR : Raney Decompaosition
Wishart Supervised Classification X CPD : Compact-Pol Decomposition
. e e chani =
G.P.F. Supervised Classification chanisme Entropy (¥an Zyl) Sub-Aperture Analysis R
Rule-Based Hierarchical Classification
rapy DEM Estimation
Basic Scattering Mechanism Identification Iy

. Polarisation Orientation Compensation
t Scatkerer Detection

T rakio | Decomposition
Differential Refleckivity (ZDR)
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Multi Data Sets (Time series )

i Environment
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ar Filter
Gaussian Filter
Lee Refined Filter

Pol-In5A : Lohe d num Triplet

Pol-InS

Vegetation Height Estimatic

Polarimetric Data Analysis L .
Polarization Coherence Tomography (|

Data Histograms
Data Pro

Histogram Based Statistics

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE “Peitkla” ERbEtiERERREINE

20-25 November 2017 | Yunnan Normal University Kunming, Yunnan Province, PR. China 20175118208—11825H =RIBEAY, $E, B



e Y

of &4 4 % ¥

Columnz

taplE zupervized Colorkaps

Colortd ap8 20 | Unsu vized Colortap16 ._ > Randam Colarkd ap32

C [c2]

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE “Peitkla” ERbEtiERERREINE

20-25 November 2017 | Yunnan Normal University Kunming, Yunnan Province, PR. China 20175118208—11825H =RIBEAY, $E, B



Decompaosition Parameters
Eige

1DAMN F|Ih-r

efined Filker
Matrix Elements .5, Lee Sigma Filker H & Alpha C
H/ A& [ alpha -

Coarse Co-Registration

Polarimetric ckle Filter
hart Super

H/ A/ Alpha Decomposition *

Polarimetric mentation
Polarimetric Functionalities
Polarimetric Tomography

Multi-Datasets Analysis

&lpha Appr
Entropy Appr

fireg [ Sbd [ CY
Time [ Freq &veraging

Animated GIF

Lueneburg Anisotropy

Polarized Point Scatterer Detection

Cifferential Ref j |
ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE CHRIA” R R

20-25 November 2017 | Yunnan Normal University Kunming, Yunnan Province, PR. China 2017F118208—1A25H =AIBEAY, +E, BB




{ Polarimetric SAR Data P i d Educational Iv5.1-
{ Polarimetric ata Processing ani ucational Tool v5.1 - Me:
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NP oISARpro v5.1 SOFTWARE &

{ Polarimetric SAR Data Processing and Educational Tool v5.1 - (e S

|
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NP 0ISARpro v5.1 SOFTWARE

{ Polarimetric SAR Data Processing and Educational Tool v5.1 - Me =

i = ! P "
i '[F'_ [Environmem v] hi [Conven v][Process v] {Display v] [Calibration ’[Utili(ies‘)v] [Tools v] [Conﬁguration v][Education v] [Help v] [F] 1 .

g =

{ PolsARpro Simulator {c) Dr Mark L.

PolSARpro - Calculator
. Ground
PolSARpro - Display

Pol5ARpro - SIM Ground + small vegetation Output kaster Directory

PolSARpro - Viewer Forest [ /DEV_PalS&Fipra_v3.0_trackD = (2| Ry

SATIM Map Algebra Output Slave Directony

SMAP - 51 TBX |l::HDEV_PDISAFlpm_VS.El_trau:k‘l i N | @

Geometric Canfiguration

SRTM

A \ |atform Alitude [ ] 2000, Harizantal B aseline [ m ] 0.0
Incidence gle [ deg ] 45, Vertical Bazeline [ m ] i

Syztem Configuration

GIMP
GOOGLE EARTH

Azimuth Resalution [ m ) 15
ce All Widgets Centre Fi GH 130 S
Close All Widgets At ) Slant Range Resolution (m] | 1 0605

Ground Surface Configuration

Surface Properties [ Smoathest=0 . Roughest =10 ] a :Iﬂ

-
I S a Ground Moisture Contert [ Driest=0 ... Wettest =10 ] 1 :Iﬂ
-
h Azimuth Ground Slope [ %) 20 Range Ground Slope [ %] 1.0
rapid, coherent,

Forest Configuration

5 . “
p / fully pOIarlmetrlc Tree Species Hedge [0] Pine(1,2.3) Deciduousz[4] ’T:Iﬂ
a nd i nte rfe rometric Tree Height [ m ] 18.0 Farest Stand Dengity [ stemz / Ha ] 300

Mark Williams Farest Stand Circular Area [Ha ] | 0282745

* SAR simulation of
a | Random Number Generator | 36961 S Dl
- forest.

.

Final Image Mumber of Rows 105 Final Image Mumber of Columis ™

Configuration File
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WP360 : Review and update of

the Basic Principles and
Applications

(E. Pottier, C. Lopez Martinez)
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1 Basic Principles of SAR Polarimetry

1.1.1 Wave polarimetry
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Selected Applications
(E. Pottier)
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tap Tutorial (C. Lopez - E. Pottier) *

Pol5ARap Showcases

222272277

Lectures Motes

Recent Advances (W.M. Boerner)
Basic Concepts (W.M. Boerner)

Advanced Concepts (E. Pottier, 1.5. Lee, L. Ferro-Famil)

Polarimetric SAR Interferometry (5.R. Cloude, K. Papathanassiou) *

Surface Parameter Retrieval (1. Hajnsek, K. Papathanassiou) 4

ws multi pelarization interferometry

(Training Cours

Polanization Coherence Temography (Training Course)

Learning / Training Next P.| Generations
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http://earth.esc dolsarpro/home

the project

a tutorial

on about status
development
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Datasets
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ESA & third party fully polarimetric SAR missions (PolSARpro-Bio)

2 POLSARPRO V. 5.0

ESA RFP - 2017

BIOMASS R.C.M SAOCOM-CS

New functionalities : Pol-SAR, Pol-TomSAR and Pol-TimeSAR / Cloud-based infrastructure
SNAP / PolSARproSIM++ / QGIS Plug-in...
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* Installation procedure
« Configuration of the PolSARpro v5.1 Software
« Test the configuration
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Practical session

* Installation procedure
« Configuration of the PolSARpro v5.1 Software
« Test the configuration

* Practical
@2 session O

« Advanced session
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ALES

Palenpiedl LiFal Bimievvieg Balelile

ALOS : Advanced Land Observing Satellite
PALSAR : Phase Array L-Band SAR

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE “Ritkla” SREEIERRE R

20-25 November 2017 | Yunnan Normal University Kunming, Yunnan Province, PR. China 201711B20B—118258 =MIHEA%, HE, B



,_c]ﬂﬂgﬂﬂ \%

of & d 4 % %

Fichier  Edition Affichage Qutils  Ajouter Aide

9
_Google Earth

A Visite guidée } < by lat?/37.936331° Iong 122.3376172 €lév. 17 m  altitude 129.28 km ®

. ".-.,'-.< ‘!4&(
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PolSARpro v5.1 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
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»Decomposition Parameters
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~

»Eigenvalues Parameters

» Polarimetric Segmentation
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Configuration

A 4

[ > Data Fil
20mn Data Import Input Data File

2 L J | » Extract Raw Data

\ 4

18mn [Data Geocoding] > Terrain correction (SNAP)

\4

4 )
M) | DataProcess | [ > [T3] Elements

» H/A/Alpha

»Decomposition Parameters
> Eigenvectors Parameters

»Eigenvalues Parameters

» Polarimetric Segmentation
» H/ A/ alpha Segmentation
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Configuration
( N ) | > Input Data File
. DEIE) 720 ) [> Extract Raw Data ]

[Data Geocoding} [ > Terrain correction (SNAP) ]

\4

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

»Decomposition Parameters
> Eigenvectors Parameters

~

»Eigenvalues Parameters

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

\ 4

[ Data Display ] ; E“GAE 8 /24 bits
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Raw Binary Data

Airborne Sensors

Extract P

Edit Config File

Tandem X
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ENVIRONNEMENT

Utilities  v| lTooIs v||Configuration M Education v] Help v

{f POLSARPRO Extract Data

Raw Binary Data
Airborne Sensors

Spaceborne Sensors

1 End Row Init Cal 1
[ [

" Full Rezalution
" Sub Sampling R

" bdulti Loak, Row

Output D ata Format
Sinclair Elements
Coherency Elements

l Covaniance Elements
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Configuration
[ - ) | > Input Data File
. DEIE) (20N ) [> Extract Raw Data ]

[Data Geocoding} [ > Terrain correction (SNAP) ]

\4

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

»Decomposition Parameters
> Eigenvectors Parameters

~

»Eigenvalues Parameters

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

\ 4

[ Data Display ] ; E“GAE 8 /24 bits
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? Polarimetric SAR Data Processing and Educational Toal v5.1 - Me

- IT_ |— [Environmenl

EXSTY Sentinels Application Platform
Sentinel-1 Toolbox

o
a8

s

{cesa L0

= of operational missions
¥,

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

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

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

POLARIMETRIC
DATA SETS

[T Sentinels Application Platform
Sentinel-1 Toolbox
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/! Polarimetric SAR Data Educational Tool v53.1 - Men

ﬁ? SNAP - Geocode Matrix I&I

~[73 5 [Envi t v|import ¥ Convert p Displ Calibration@ [Utiliti Tool Configurati Input Directory
’_|—[ nvironmen v LEEE ‘?[ onvel ‘1[ rocess '][ 1splay ‘1[ alll fﬂID 1ites J ools v onhiguratio

-~ | | D:/5AN_FRAMCISCO_ALOS2/T3

Output Directony
[0 /54N _FRANCISCO_ALOSZ_SNAF NE=

Polarimetric 5AR Sensor

(" alOS-1([CEOS] & ALOS-2(CEOS) ¢ RADARSATZ 0 SEMTIMELD € TemaSaR-
PolSARpro - Calculator SAR Yalume File

PolSARpro - Display
PolSARpro - S5IM
PolSARpro - Viewer

D:fSan_FRAMCISCO_alos2A0L-aL052044380750-150324-HBORT . 1__4 =
Source GR Pixel Spacings

Azimut [m] | 1282284 Range [m] | 20053052 Firel Spacing [m] | 2053082

SATIM Map Algebra Geocede [C2] matrix

It b ulti Look: Cutput Muli Look
SMAP - 51 TBX (eocode [T3] matrp) ) - - ! - -

Azinut 4 E| Range 4 E| Azinut 1 E| Range 1 E|
SRTM Geocode Parameter

ASTER Image Rezampling Method

* Bilinear " Cubic " Mearest Neighbor
GIMP Diigital Elevation Madel [DEM]
GOOGLE EARTH i
f# SRTM  ASTER 1 Extenal R
Close All Widgets DEM Rezampling Method
" Bicubic + Bilinear " Bisinc " Cubic " Mearest Neighbor
Save fuxilia Files
[+ DEM [+ Local Incidence Angle [+ Projected Local Incidence Angle from DEM

Default Parameters
Geocoding : Latitude / Longitude Dratum : 'wWiE584
Input Farmat : PalSARpra Output Format : PolSARpro

Processed S4R Data File

f

Cloze Window Display Menu
Close Window Tools Menu
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Fichier Edition Sélection Affichage Image Calque Couleu i Filtres Fenétres Aide

o 500 9op 150D 200 250D

auliRGB.bmp (115.4 Mo)
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Configuration

A 4

[ > Data Fil
20mn Data Import Input Data File

2 L J | » Extract Raw Data

\ 4

18mn [Data Geocoding] > Terrain correction (SNAP)

\4

4 )
M) | DataProcess | [ > [T3] Elements

» H/A/Alpha

»Decomposition Parameters
> Eigenvectors Parameters

»Eigenvalues Parameters

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

_ H / A/ alpha Segmentation )

\ 4

[ Data Display ] ; E“GAE 8 /24 bits
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f Polarimetric SAR Data Processing and Educa Tool v5.1 - Men SNGEL X
RS-t e

* |Convert  v||Process v| ,Display v| (Calibration ¥ [Utilities v| Tools v| [Configuration v||Education v“HeIp v

Single Data Set (Pol-5AR)
Dual Data Sets (Single Baseline Pol-InSAR])

Multi Data Sets (Time series / Pol-TomSAR)

Colurins
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b ain Directorny

Columnz 218 Update

Jpervized Colorkdap16 Unzupervized Colorkdap3 isupervized Colorkd ap27

' Unsupervized Colartapd 495 | Unsupervized Coloritapl6 9% | Random Colorbd ap32

Input Data Directory :
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Configuration
[ - ) | > Input Data File
. DEIE) (20N ) [> Extract Raw Data ]

[Data Geocoding} [ > Terrain correction (SNAP) ]

\4

¢ N
[ Data Process ] QiTS] Element>
» H/A/Alpha

»Decomposition Parameters
> Eigenvectors Parameters

»Eigenvalues Parameters

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

\ 4

[ Data Display ] ; E“GAE 8 /24 bits
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20ISARpro v5.1 SOFTWARE

JRH : Huynen Decompasition
RME1 : Batnes 1 Decomposikion
RMEZ : Batnes 2 Decomposikion
SRC : Cloude Cecomposition
WiH1 : Holm 1 Decompasition
WiHZ : Holm 2 Decomposition
Hag s HY & [ alpha Decomposition

- W |? [Environment v] Hmpon v?[Converl ][Prucess ) v] [Display v] [Calibratiunv] [Utilities v] [Tuols v] [Cunﬁguration v] [Educatiun v] [Help

Linear (+45 [ -45) Binx Car Filter

Circular (L j R Biox Car - Edge Filker

Elliptical {phi, tau) ., Lopez Filker
Gaussian Filter

IDAN Filter FREZ : Freeman £ Components Decomposition
1.5, Lee Refined Filker

1.5. Lee Sigma Filker

FRE3S : Freernan 3 Components Decormposition
WZ3 1 Wan Zyl 3 Components Decompasition
P.\W.F Filter ¥&M3 : Yamaguchi 3 Components Decomposition
¥AM4 : Yamaguchi 4 Components Deconmpasition
Edge Detector

Matrix Elements MEL : Meurnann 2 Corponents Decormposition

™ KRO & Krogager Decomnmposition
Decompoasition Parameters

Eigenwvector Sek Parameters
Eigervvalue Set Parameters

Elliptical Basis Change CAM : Cameron Decomposition

Paolarimetric Speckle Filker TS¥M ¢ Touzi Decomposition

H | A [ Alpha Decompaosition
Polarimetric Decompositions

Paolarimetric Functionalities - 1
Palatimetric Functionalities - 2

Polarimetric Segmentation

Polarimetric Daka Analysis
Polarimetric Daka Clustering

Batch Process

Cloze Window Display Menu
Close Window Tools Menu
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H | A [ Alpha Classification
H | A& [ dlpha - Wishart Classification

Fuzzy - H | Alpha Classification

Wishart Supervised Classification
Rule-Based Hierarchical Classification

Basic Scattering Mechanism Identification

SWM Supervised Classification

[rata Stakistics
Data Histagrams
Daka Profiles

Histogram Eased Statistics

Texture Analysis

Clustering Process
Patarneter Averaging
Data Sets Averaging

Faraday Raokation Estimation

Canfarmity Coefficient
Scattering Predominance
Scattering Diversiky

Degree of Purity

Depolarisation Inde:x

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

Scattering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (Yan Zyvi)

kozloy Anisokropy
Lueneburg Anisokropy

Polatized Poink Scatterer Detection

Reflectivity Ratio
Differential Refleckivity (ZDR)

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters
Compact Paolarimetric Mode

O.P.CE
R.C.5 Max

Surface Inversion
RWOE PolSAR Inversion

Sub-Aperture Analysis
DEM Estimation

Polarisation Orientation Compensation

Decomposition =
PRTey » - Applications
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[T3] ELEMENTS

i Polarimetric SAR Data Processing and Educational Tool v5.1 - Men

= W |? [Environment v] Hampo v?[Converl

v”Pmcess v] [Display v”CaIibratiunv] [Utilities v][TuoIs v] [Cunﬁguration v][Educatiun v][HeIp v] ]

f Data Processing: Coherency Elements T3

Input Directary
|C:.J'DalaDiractoryJT3

x|

' Data Processing: Coherency Elements T3 x|

|nput Direchong
Output Directary:

|C-/Databirectary il ﬂ |E:.n"DataDirectnry_MapFleady.f’TS
Init Raw 1 End Row 2304 Init Cal 1 End Cal 1243 Output Directary

k! " Modulus & 10lagiMadulus) I BMP

|E:.n"DataDirectory_MapHeady a"lﬁ )
Init Row 1 End Row 1544 Init Col 1 End Cal 932

T12 " Modulus " 10log(Modulus) ' Phase ¥ BMP

T13 " Modulus " 10log[Modulus] " Phase r
722 € Modubs & 10logModuius) ¥ BMP T11 " Modulus {+ 10loalM odulus] [+ BMP
T23 " Modulus " 10logModulus) " Phase r

T12 " Modulus " 10loglMaduluz] {* Phasze [+ BMP
T33 " Modulus & 10log[Modulus] ¥ BMP
Span O Linear & DeciBel = 10log(Span) M EMP T13 " Modulus " 10loglMaduluz] " Phase B

Select All Resst
Run @

T22 hd oduluz 10log(hd oduluz)

Exit

l DATADIR l 133 Modulus ¥ 10logiModulus] ¥ BMP

T3 - config.txt Span O Linear & DeciBel = 10log(3pan) v BMP

I [T3X3] Elements Select &l Reset
Aun =l 3

|| $xy_(r;1t;)g._bin Do it Yourself:
Xy_-oin Select some elements, set the
Txy_pha.bin )
parameters and view the

ﬁ Txy_mod.bmp corresponding BMP files

-

T23 todulus " 10loglMaduluz] " Phase B

’j

0T oo YO Bl (select BMP).

Cloze Window Display Menu
Close Window Tools Menu
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B [711_db] (importée)-15.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP E=HECR X

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide ‘ Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide
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Tii_dB T33_dB

m [T11_db] (importée)-15.0 {Couleur indexée, 1 calque) 3292x m [T33_db] (importée)-18.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

Fichier Egition Sélection Affichage Image Calque (| Eichier Edition Sélection Affichage Image Calque Couleurs Qutils

o 500 190D 150p

<

33_db.bmp (91.2 Mo)
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i [T12_pha] (importée)-16.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide
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Configuration
[ - ) | > Input Data File
. DEIE) (20N ) [> Extract Raw Data ]

[Data Geocoding} [ > Terrain correction (SNAP) ]

\4

[ Data Process ]

~

»Decomposition Parameters

> EigeTvecto Frennelels
»Eigenvalues Parameters
» Polarimetric Segmentation
> H/ A/ alpha Segmentation
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JRH : Huynen Decompasition
RME1 : Batnes 1 Decomposikion

v] [Calibratiunv] [Utilities v] [Tuols v] [Cunﬁguration v] [Educatiun v] [Help

RMEZ : Batnes 2 Decomposikion

7’? |? [Environment v]iiaug)::zz v?[Converl ][Prucess ) v] [Display

Matrix Elements
Cotrelation Coefficients

Elliptical Basis Change

Polarimetric Speckle Filker

Paolarimetric Functionalities - 1 ¥
Palatimetric Functionalities - 2 ¥

Polarimetric Segmentation L4

Polarimetric Daka Analysis L4
Polarimetric Data Clustering  #

Batch Process

Cloze Window Display Menu
Close Window Tools Menu

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

IDAN Filker

1.5, Lee Refined Filker
1.5. Lee Sigma Filker

P F Filker

Edge Detector

Biox Car - Edge Filter
. Lopez Filker
Gaussian Filter

SRC : Cloude Cecomposition
WiH1 : Holm 1 Decompasition
WiHZ : Holm 2 Decomposition
Hag s HY & [ alpha Decomposition

FREZ : Freeman 2 Components Decomposition
FRE3S : Freernan 3 Components Decormposition
WZ3 1 Wan Zyl 3 Components Decompasition

¥AM3 1 Yamaguchi 3 Components Decomposition
¥AM4 : Yamaguchi 4 Components Deconmpasition

MEL : Meurnann 2 Corponents Decormposition

KRO & Krogager Decomnmposition

Decompoasition Parameters

=T CAM ¢ Cameron Decomposition

Eigervvalue Set Parameters

H | A [ Alpha Classification
H | A& [ dlpha - Wishart Classification

Fuzzy - H | Alpha Classification

Wishart Supervised Classification
Rule-Based Hierarchical Classification

Basic Scattering Mechanism Identification

SWM Supervised Classification

[rata Stakistics
Data Histagrams
Daka Profiles

Histogram Eased Statistics

Texture Analysis

Clustering Process
Patarneter Averaging
Data Sets Averaging

TS¥M : Touzi Decompoasitian

Faraday Raokation Estimation

Canfarmity Coefficient
Scattering Predominance
Scattering Diversiky

Degree of Purity

Depolarisation Inde:x

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

Scattering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (Yan Zyvi)

kozloy Anisokropy
Lueneburg Anisokropy

Polatized Poink Scatterer Detection

Reflectivity Ratio
Differential Refleckivity (ZDR)

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters
Compact Paolarimetric Mode

O.P.CE
R.C.5 Max

Surface Inversion
RWOE PolSAR Inversion

Sub-Aperture Analysis
DEM Estimation

Polarisation Orientation Compensation

Decomposition =
PRTey » - Applications
Eitk4” s&% I|BE

PLUY S A SER = POV Y
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Do it Yourself: tCal [ 1 ErdCal

Select some elem ents, set th e [ Alpha, Beta, Delta, Gamma, Lambda

parameters (Nwin = 1) and S Ltk & Fii?

view the corresponding BMP ¥ Alpha W BMP

files (Select BM P) . ¥ Ertropy [H | W BMP

v Anizotropy [A ] [+ EBMP
v HA v [1-H]A

Combinations [H . 4] ) o _ v BHP
W HI-a) W [1-HI1 - &)

I Equivalence between [T ] and [ C ] eigen-decomposit
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DECOMPOSITION PARAMETERS

Entropy

-
[lambda_db] (importée)-20.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

[E=NIEES)

E [entropy] (importée)-22.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

e ) |

Edition Qutils

2004

Fichier Sélection Affichage Image Calque Couleurs

:52'-58 lambda_db.bmp (91.2 Mo)

Filtres Fenétres

2504

Province, PR

Aide

Fichier Edition

™o
0]

Sélection Affichage

100

Image Calque Couleurs Outils

Filtres

Fenétres

Aide
200




Lambda

Anisotropy

{cesa

fm [lambda_db] (importée)-20.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

[ B [ |

r_! [anisotropy] (importée)-23.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP. .

‘:\@—é&-‘

Fenétres

'unnan Province,

Aide

Fichier Edition Sélection Image Calque Couleurs QOutils

Affichage
m 200,

anisotropy.bmp (91.2 Mo)
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Lambda

DECOMPOSITION PARAMETERS

Alpha

-
[lambda_db] (importée)-20.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

[ B S |

-
F_‘ [alpha] (importée)-21.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

Fichier Edition Sélection Affichage Image Calque Couleurs Outils

Filtres Fenétres

Province, PR

Aide

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres
= 2000 s

18 zi‘:H alpha.bmp (91.2 Mo)
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HA

-
m [combination_H1mA] (importée)-25.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

i) |

-
[combination_HA] (importée)-24.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

= B |

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres

o 500 1 ’ o

Aide

300,

nnan Province,

Fichier Edition

B
3

Sélection Affichage Image Calque Couleurs Outils Filtres
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&hse: Y PROCESSING CHAIN
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Configuration
[ - ) | > Input Data File
. DEIE) (20N ) [> Extract Raw Data ]

[Data Geocoding} [ > Terrain correction (SNAP) ]

\4

~

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

»Decomposition Parameters
> Eigenvectors Parameters

e —————————
» H /[ A[alpha Segmentation
O =TT o

Up UV d
_ H / A/ alpha Segmentation )

\ 4

[ Data Display ] ; E“GAE 8 /24 bits
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CSa

JRH : Huynen Decompasition
RME1 : Batnes 1 Decomposikion

v] [Calibratiunv] [Utilities v] [Tuols v] [Cunﬁguration v] [Educatiun v] [Help

RMEZ : Batnes 2 Decomposikion

7’? |? [Environment v]iiaug)::zz v?[Converl ][Prucess ) v] [Display

Matrix Elements
Cotrelation Coefficients

Elliptical Basis Change
Polarimetric Speckle Filker

H | A [ Alpha Decompaosition
Polarimetric Decompositions

Paolarimetric Functionalities - 1 ¥
Palatimetric Functionalities - 2 ¥

Polarimetric Segmentation P)

Polarimetric Daka Analysis L4
Polarimetric Data Clustering  #

Batch Process

Cloze Window Display Menu
Close Window Tools Menu

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

IDAN Filker

1.5, Lee Refined Filker
1.5. Lee Sigma Filker

P F Filker

Edge Detector

Biox Car - Edge Filter
. Lopez Filker
Gaussian Filter

SRC : Cloude Cecomposition
WiH1 : Holm 1 Decompasition
WiHZ : Holm 2 Decomposition
Hag s HY & [ alpha Decomposition

FREZ : Freeman 2 Components Decomposition
FRE3S : Freernan 3 Components Decormposition
WZ3 1 Wan Zyl 3 Components Decompasition

¥AM3 1 Yamaguchi 3 Components Decomposition
¥AM4 : Yamaguchi 4 Components Deconmpasition

MEL : Meurnann 2 Corponents Decormposition

KRO & Krogager Decomnmposition

Decompoasition Parameters

Eigenwvector Sek Parameters

CAM ¢ Cameron Decomposition

Eigervvalue Set Parameters

Fuzzy - H | Alpha Classification

Wishart Supervised Classification
Rule-Based Hierarchical Classification

Basic Scattering Mechanism Identification

SWM Supervised Classification

[rata Stakistics
Data Histagrams
Daka Profiles

Histogram Eased Statistics

Texture Analysis

Clustering Process
Patarneter Averaging
Data Sets Averaging

TS¥M : Touzi Decompoasitian

Faraday Raokation Estimation

Canfarmity Coefficient
Scattering Predominance
Scattering Diversiky

Degree of Purity

Depolarisation Inde:x

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

Scattering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (Yan Zyvi)

kozloy Anisokropy
Lueneburg Anisokropy

Polatized Poink Scatterer Detection

Reflectivity Ratio
Differential Refleckivity (ZDR)

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters
Compact Paolarimetric Mode

O.P.CE
R.C.5 Max

Surface Inversion
RWOE PolSAR Inversion

Sub-Aperture Analysis
DEM Estimation

Polarisation Orientation Compensation

Decomposition =
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H / A / alpha CLASSIFICATION {cesa

7! Polarimetric SAR Data Proces

![? Data Processing: H/ A/ .»’-‘u.lpha Classification

] {Cahbratmn | e —

Input Directary
| D:/SAM_FRAMCISCO_ALDS2 SHAR/T3

7’? |? [Environment v];%mgxm v?[Converl v][Pmcess v] [Display

COutput Directary
|D:£S.-“—‘-.N_FF|.-’-‘-.N CISCO_ALOS2 SHAP AT i

[t B e | 1 End R I672 Init Caol | 1 End Cal 3292

Reprezentation

[ Anizotropy Entropy Alpha

Do it Yourself:
T Ha + [1-HlA  H[1-A1  [1-H)[1-4)

Select some elements, set
the parameters (Nwin = 1)

and view the corresponding H / 4 Alpha Classification
BMP files. tropy # &lpha Planes [BMP] + Classifier [Bin + EMP)

[ Alpha [Hue] / Entropy [Sat) / Lambda [Light)

| Entropy / Anizotropy Planes [BMP] + Clazsifier [Bin + BMP)
[ Alpha # &nisotropy Planes [BMP) + Clazsifier (Bin + BMP)

Colortdap 9 |E:a"LIserss’epnttiers’.ﬂ.ppDatas’HDaminga"PDIS.ﬁ.Hpru:u_E.1.EI.f'Eu:qu:urMapa"F'Ianes_ = | Edi

Tuo-Tuo [H / Alpha / Lambda | Clazsification

Colorkdap 2?|E U zersfepottier/4ppl ata/Foaming/PolSaRpra_5.1.0/Colotkd ap/Flanes | Edit

I Window Size Row | 1 YWindow Size Col 1 Select Al Fezet
7
—I g | E wit

Cloze Window Display Menu
Close Window Tools Menu
— —

I [ Entropy / &lpha ¢ Lambda Flanes [BMP] + Classifier [Bin + BMP) ‘
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m [H_alpha_class_real] (importée}-36.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide
o It ! 2 at o

m

15-2<5|ﬂ H_alpha_class_real.bmp (91.1 Mo)

o S S S

[ ﬁ Scatter Plot

2017 | Yunnan Normal Un

ty Kunming, Yunnan Province, PR. C

R ——
| H - Alpha Plane - (Secale 100 |
4
35
I 3
g 2.5
b B
= 15 "
1
05 |
0 I
0 D2 04 06 08 1
Max= 6340008354  Erropy Win = 0.000000 |
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H / A / alpha CLASSIFICATION {cesa

/' Polarimetric SAR Data Processing and Educational Tool v5.1 - Men

| ![? Data Processing: H / A / Alpha Classification

- W |? [Environment v] import v?[Converl v][Pmcess v] [Display v] [Calibrationv]

Input Directary
| | D:/SAM_FRAMCISCO_ALDS2 SHAR/T3

COutput Directary
|D:£S.-“—‘-.N_FF|.-’-‘-.N CISCO_ALOS2 SHAP AT i

[t B e | 1 End R I672 Init Caol | 1 End Cal 3292

Reprezentation

[ Anizotropy Entropy Alpha

Do it Yourself:
T Ha + [1-HlA  H[1-A1  [1-H)[1-4)

Select some elements, set
the parameters (Nwin = 1)

and view the Corresponding H /& / &lpha Classification
BMP files. [ Entropy / Alpha Planes [BMP) + Classifier [Bin + BMP)

[ Alpha [Hue] / Entropy [Sat) / Lambda [Light)

[ Entropy / Anizotiopy Planes [BMP] + Clazsifier [Bin + BMP)
[ Alpha # &nisotropy Planes [BMP) + Clazsifier (Bin + BMP)

Colortdap 9 |E:a"LIserss’epnttiers’.ﬂ.ppDatas’HDaminga"PDIS.ﬁ.Hpru:u_E.1.EI.f'Eu:qu:urMapa"F'Ianes_ = | Edi

Tuo-Tuo [H / Alpha / Lambda | Clazsification
ntropy A Alpha / Lambda Planes [BMP] + Classifier [Bin + BMP]

]

Colorkdap 2?|EZ.-"USE![S.-"EIZID'IHEL-".":".DDData;"HDamiﬂg;"PD'SﬂHprﬂ_E.1.DJ"ED'D[MEID.-"P'EIHES_ (= | Edit

Window Size Row | 1 YWindow Size Col 1 Select Al Fezet
7 x|
-, | Fiun | =] | adl @ | E it

Cloze Window Display Menu
Close Window Tools Menu
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[ i Scatter Plot

|| H - Alpha Plare - (Scals 107) |
4
35
I 3
o 25
g )
|2
e 15 |
1

o] 0z 04 06 08 1

Max= 5340995354 Ertropy

[ i Scatter Plot

i Scatter Plot

H - Alpha Plare (Low Lam kda) - (Scale 10)

Alpha (ded)

1] 0z 04 06 [N

Max= 1242000282 Ertropy
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Min = 0.000000

ty Kunming, Yunnan Province, PR. C

H - &lpha Plane (High Lambda) - (Scale 10)

a0
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Ertropy
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. [H_alpha_lambda_class1] (importée)-102.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

E=E)

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres
®o

0

s ¢ I

H H_alpha_lambda_classl.bmp (91.2 Mo)

Aide

m

,@' Scatter Plot

H - Alpha Plare (Low Lambda) - (Scale 10m)

Alpha (ded)

1] 0z 04 06 [N 1
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. [H_alpha_lambda_class2] (importée)-103.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

k) |
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i}
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|

[H_alpha_lambda_class3] (i L-E

Fichier Edition Sélection Affichage Image Calque Couleurs Qutils Filtres Fenétres Aide
o 500, 100, ( ( 200,
7y -

,@' Scatter Plot [&J

H - &lpha Plane (High Lambda) - (Scale 10)

Alpha (ded)

o] 0z 04 06 08 1
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1
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Image Calque Couleurs Qutils
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Aide
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PROCESSING CHAIN

\

Configuration
y > |
( ) Input Data File
L L U pei: J | » Extract Raw Data

\ 4

[Data Geocoding] > Terrain correction (SNAP)

\4

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

»Decomposition Parameters
> Eigenvectors Parameters

»Eigenvalues Parameters

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

\ 4

[ Data Display J ; E“GAE 8 /24 bits
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Fichier  Edition Affichage Qutils  Ajouter Aide

9
_Google Earth

A Visite guidée } < by lat?/37.936331° Iong 122.3376172 €lév. 17 m  altitude 129.28 km ®

. ".-.,'-.< ‘!4&(
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PolSARpro v5.1 Software
Practical advanced session
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&hse: Y PROCESSING CHAIN
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[ Configuration ]

\ 4

[ Data Process ]) Eigenvalue Parameters

» Polarimetric Decomposition

» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
» Supervised Wishart classification
» Support Vector Machine Classification
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20ISARpro v5.1 SOFTWARE

JRH : Huynen Decompasition
RME1 : Batnes 1 Decomposikion
RMEZ : Batnes 2 Decomposikion
SRC : Cloude Cecomposition
WiH1 : Holm 1 Decompasition
WiHZ : Holm 2 Decomposition
Hag s HY & [ alpha Decomposition

v][Cunﬁguration v][Educatiun v][HeIp

- W |? [Environment v] Hmpon v?[Converl ][Prucess ) v] [Display v] [Calibratiunv] [Utilities v] [Tuols

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

Box Car Filker

Biox Car - Edge Filter
. Lopez Filker
Gaussian Filter

IDAMN Filker

1.5, Lee Refined Filker
1.5. Lee Sigma Filker

FREZ : Freeman 2 Components Decomposition
FRE3S : Freernan 3 Components Decormposition
WZ3 1 Wan Zyl 3 Components Decompasition
¥AM3 1 Yamaguchi 3 Components Decomposition
¥AM4 : Yamaguchi 4 Components Deconmpasition
MEL : Meurnann 2 Corponents Decormposition

P.\%.F Filcer
- Edge Detector
Matrix Elements

Cotrelation Coefficients KR : Krogager Decomposition

Elliptical Basis Change CAM : Cameron Decomposition

Polarimetric Speckle Filker . - TSWM : Touzi Decamposition

Paolarimetric Functionalities - 1 ¥
Palatimetric Functionalities - 2 ¥

Polarimetric Segmentation L4

Polarimetric Daka Analysis L4
Polarimetric Data Clustering  #

Batch Process

Cloze Window Display Menu
Close Window Tools Menu

ADVANCED LAND REMOTE SENSING INTERNATIONA

H | A [ Alpha Classification
H | A& [ dlpha - Wishart Classification

Fuzzy - H | Alpha Classification

Wishart Supervised Classification
Rule-Based Hierarchical Classification

Basic Scattering Mechanism Identification

SWM Supervised Classification

[rata Stakistics
Data Histagrams
Daka Profiles

Histogram Eased Statistics

Texture Analysis

Clustering Process

Faraday Raokation Estimation

Canfarmity Coefficient
Scattering Predominance
Scattering Diversiky

Degree of Purity

Depolarisation Inde:x

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

Scattering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (Yan Zyvi)

kozloy Anisokropy
Lueneburg Anisokropy

Polatized Poink Scatterer Detection

Reflectivity Ratio
Differential Refleckivity (ZDR)

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters
Compact Paolarimetric Mode

O.P.CE
R.C.5 Max

Surface Inversion
RWOE PolSAR Inversion

Sub-Aperture Analysis
DEM Estimation

Polarisation Orientation Compensation

Patarneter Averaging
Data Sets Averaging
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/' Polarimetric SAR Data Processing and Educational Tool v5.1 - Men

|12 |? [Environmenl v];%mgxm v?[Converl v][Pmcess v] [Display v][CaIibratiDnv] {Utilities v][TDoIs v][CDnﬁguration v][Education v][HeIp v] ]

J‘f? Data Processing: H / A / Alpha Eigenvalue Set Parameters

|
Wput Directary —
|D:.-"SAN_FFEANEISEEI_;‘!LDS2_SN!—\F'.-’T3 I
Output Directory
|D:HSAN_FHANEISEEI_ALDS2_SNAP flﬁ ﬂl
I—

Do it Yourself: litRow | 1 EndRow |3672  WitCol | 1 ErdCol | 3232
Select some elements, set the [ Eigenvalues [L1,L2,L3)
parameters and view the Pseudo Probabilties [ p1l . p2.. p2]
corresponding BMP files
(select BMP).

Br4P (W

<1 7

BMF

[ Arizotopy (&1 [p2.p3] BrP I

[ dnizotropyl2 [A12] [pl . p2] BrP

[ Eigervalues Relative Difference [5.ER.D -D.ER.D ] BrP

Window Size =1

-
-
.
[+

Palarization Asymmetry [ pl-p3 . 1-3p3 ) BHP

<

Polarization Fraction [ 1-3p3) BHP

<l

Lueneburg Anizotropy BHP

Radar Wegetation Index [R.A.]) BrP

|| T

Pedestal Height BrP

1

Shannon Entropy [H = Hi + Hp) BMF

Window Size Row | 1 Window Size Col 1 Select Al Feset |

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

[‘
Run Euit -
ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE E LIk e e e
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Cloze Window Display Menu
Close Window Tools Menu




ichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres

ntropy_shannon.bmp (91.2 Mo)
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[entropy_shannon_I] (importée)-113.0 (Couleur indexée, 1 calque) 3292x;672 - GIMP o S . S [entropy_shannon_P] (importée)-114.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide
o ; 1 . £ : _ ¢ Elie
— 0]

entropy_shannon_Lbmp (91.2 Mo)
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Anisotropy

Lueneburg Anisotropy

@ = = = — o —
[.] fanisotropy] (importée}-119.0 (Couleur indexée, 1 calque) 32023672 2GINP Wil

|- ool ol |

=N b

'L‘-?_‘ [anisotropy_lueneburg] (importée)-118.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

Qutils
2000

Fichier Edition Sélection Affichage Image Calque Couleurs Filtres

0 500 1001 1501

>
0

oo OO

OOON

.

TS
AN
¥t A
3 igs b ."wlx.,
;ﬁ:o‘."di.'-’—?‘v;;‘;_

, -
P
"
- :
D *
X
s
3 Y

oW

[va [ :::=:E}anisctropy.bmp (91.2 Mo)

Fenétres Aide

Fenétres Aide
250 300 &

4va ‘ 182 :»B anisotropy_lueneburg.bmp (91.1 Mo)
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[ Configuration ]

\ 4

[ Data Process ] > Eigenvalue Parameters

> Polarimetric Decomposition

» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
» Supervised Wishart classification
» Support Vector Machine Classification
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20ISARpro v5.1 SOFTWARE

fd Polarimetric SAR Data P

KRO : Krogager Decomposition

CAM : Cameron Decompaosition

v?[Converl ][Pmcess )v] [Display v][TcoIs

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

v (Calibration v| Utilities

7’? |? [Environment v | impon

v][Cunﬁguration v][Educatiun v][HeIp v]
-_— HAA:H /S A/ Alpha Decomposition

JRH : Huynen Decompaosition

Box Car Filker
Biox Car - Edge Filter

RMEL : Barnes 1 Decomposition
. Lopez Filker

Matrix Elements
Cotrelation Coefficients

Gaussian Filter

IDAMN Filker

1.5, Lee Refined Filker
1.5. Lee Sigma Filker

P F Filker

Edge Detector

Decompoasition Parameters

RMEZ2 : Barnes 2 Decomposition

SRC: Cloude Decomposition

UHDx : Unified Huynen Decomposition
WAHL : Holm 1 Decomposition

WAH2 : Holm 2 Decomposition

AMN3: An & Yang 3 Component Decemposition
AN4 : An 8 Yang 4 Component Decomposition
EF4 : Bhattacharya & Frery 4 Component Decomposition

Elliptical Basis Change Eigenwector Set Parameters

FREZ : Freeman 2 Compeonent Decomposition

; ; . Eigerralue Set Parameters -,
Falatimettic Speckle Filter FRE3 : Freeman 3 Component Decomposition

Lol Emasimiibion MEU : Meumann 2 Component Decomposition
MNMED : Arii 3 Component NNED Decomposition
ANMED : Ari 3 Component ANMNED Decompaosition
VZ3 1 Van Zyl (1992) 3 Component Decomposition

S5IM4 : Singh 4 Component Decomposition

Polarimetric Decompositions

Paolarimetric Functionalities - 1 ¥
Palatimetric Functionalities - 2 ¥

Paolarimetric Segmentation L4 H i & | flpha Classification Faraday Ratatid

H & | Alpha - Wishart Classification YAM3 : Yamaguchi 3 Component Decomposition

Polarimetric Daka Analysis L4
Polarimetric Data Clustering  #

Caonfarmity Coe
Scattering Predd
Scattering Dive

YAaM4 : Yamaguchi 4 Component Decomposition

R ol el TN e MCSMS5 : L. Zhang 5 Component Decompoesition

Batch Process wishart Supervised Classification

Rule-Based Hierarchical Classification Lo os el

Degree of Purit
Depalarisation I
Alpha Approxim
Entropy Approx]

Basic Scatteting Mechanism Identification Aghababaee Decomposition

SWM Supervised Classification 2KR : Raney Decomposition

CPD : Compact-Pol Decomposition I]
L |

Scattering Mec
Daka Stakistics Scattering Mech3

[rata Histograms . — o
Draka Profiles Kozlow Anisobropy

Lueneburg Anisokropy

W o r Polarisation Orientation Compensation

Histogram Eased Statistics
Claze WWindow Display Menu Palatized Paint Scatterer Deteckion
Cloze Window Tools Menu .
Texture Analysis

Decomposition =
Applications

“mi+ﬂj4 “ %?&PWME’G&IW\W v "Ei

2017#118208—118258 Z=@IHeX%, SE, Bl

Reflectivity Ratio
Differential Refleckivity (ZDR)

Clustering Process
Patarneter Averaging
Data Sets Averaging

ADVANCED LAND REMOTE SENSING INTERNATIONA
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/' Polarimetric SAR Data Processing and Educational Tool v5.1 - Men

7’? |? [Environment v];%mgxm v?[Converl v][Pmcess v] [Display v][CaIibratiDnv] {Utilities v][TDoIs v] [Conﬁguration v][Education v][HeIp v] ]

ﬁ Data Processing: Polarimetric Decomposition

Input Directory

| D:#5aN_FRAMCISCO_ALOSZ2_SNAP/TI

Output Directory
|
| D ASaN_FRAMCISCO_ALOSZ_SHAP AT

Do it Yourself: InitFow | 1 EndRow |3672  InitCol | 1 ErdCol  [3282
Select some elements, set the
parameters and view the
Corresponding BMP files hiG TotG TotG [~ BMP Target Generators [TatG)
(SeIeCt BMP)- Mirimum # Masimom Yalues [ auto Min | LE |

| | Freeman 3 Components Decomposzition T2 Dindow Size Row | 3 Window Size Col 3

Window Size =1 @mmpusiliun / Reconstuction Output Fomat € T3

Cloze Window Display Menu
Close Window Tools Menu

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE “HeitRIA” LRt R Pt || B
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[ (PauliRGB] (importée)-14.0 (Couleur RV, 1 calque) 3292x3672 — GIMP E=NEE [ (Huynen_RGE] (importée)-122.0 (Couleur RV
Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide

o L 1004
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r
m [PauliRGB] (importée)-14.0 (Couleur RVB, 1 calque) 3292x3672 — GIMP

|z:|@ . |

[ [Cloude_RGB] (importée)-123.0 (Couleur

Fichier Edition Sélection Affichage Image Calque Couleurs

QOutils

Filtres

Fenétres

Aide

Fichier Edition Sélection Affichage Image

Calque

i

Filtres

Fenétres Aide

Province, PR

20175F118208—118258 Z=EIHHS
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POLARIMETRIC DECOMPOSITION

Pauli H-A-Alpha

r

m [PauliRGB] (importée)-14.0 (Couleur RVB, 1 calque) 3292x3672 — GIMP

|:)|E] -E:h‘

[%! [HAAIpha_RGB] (importée)-124.0 (Couleur RVB, 1 calque) 3292x3672 - GIMP o e

Fichier Edition Sélection Affichage Image Calque Couleurs Outils

pxY '.92‘«‘:]3 PauliRGB.bmp (115.4 Mo)

Filtres Fenétres

Aide

—25 November 2017 | Yunnan Normal

Province, PR

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide

¢ ¢ 1 15¢ 250K

20175F118208—118258 Z=EIHHS
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r

m [PauliRGB] (importée)-14.0 (Couleur RVB, 1 calque) 3292x3672 — GIMP

|:)|E] -E:h‘

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres

pxY '.92‘«‘:]3 PauliRGB.bmp (115.4 Mo)

Aide

Pauli Van Zyl 3

r Y
m [VanZyl3_RGB] (importée)-121.0 (Couleur RVB, 1 calque) 3292x3672 — GIMP ‘L@L&J

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide
> 500, 100; 1504 2004 2004 oy

—-25 November 2017 | Yunnan Normal i Province, PR
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r

m [PauliRGB] (importée)-14.0 (Couleur RVB, 1 calque) 3292x3672 — GIMP

|:)|E] -E:h‘

Fichier Edition Sélection Affichage Image Calque Couleurs Outils

pxY '.92‘«‘:]3 PauliRGB.bmp (115.4 Mo)

Filtres Fenétres

Aide

POLARIMETRIC DECOMPOSITION

Pauli Freeman 3

-
m [Freeman_RGB] (importée)-120.0 (Couleur RVB, 1 calque) 3292x3672 — GIMP

=~

Fichier Edition Sélection Affichage Image Calque Couleurs

o 500, 100,

B Freeman_RGB.bmp (115.3 Mo)

—25 November 2017 | Yunnan Normal

Province, PR
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r
fd Polarimetric SAR Data Proces: | Educational Tool v5.1 - Men

7’? |? [Environment v];%mgxm v?[Converl v][Pmcess v] [Display v][CaIibratiDnv] {Utilities v][TDoIs v] [Conﬁguration v][Education v][HeIp v] ]

[ripuat Drirectony

| D:/SAM_FRAMCISCO_ALOSZ_SMAR/TS

Output Directony
[0 /52N _FRANCISCO_ALOSZ_SNAP EEN=

DO It You rself: It B 1 End Row JE7E Init Col 1 End Cal 3292

Select some elements, set the |
- Singh 4 Components Decomposzition T3
parameters and view the |_ Q )
“amaguchi D ecompozition |

corres po n d n g B M P fl I es " Four Component Decomposition [Qriginal : 40
(Se I eCt B M P) " " Four Component Decomposition with Rotation Transformation [ Y45 or S4R)

w. d s. 1 Singh Decomposition
iInaow 1ze = {* Four Component Decomposition with Special Unitany Transformation [ G407 or G4U2 )

Bhattacharya & Frem Decomposition

" Four Component Decomposition with stochastic distance [Original : *40)]

Y_a ma g uc h 1 Y40’ Y4 R’ S4 R I lume Scattering Model [ Autamatic E stimation )
SI n g h G 4 U 1 4 G 4 U 2 ith # "Without Extended Yolume Scattering Model [ dikedral scattering |

Window Size

tG Tatz TotG [ BMP Target Generatars (Tgt:)

Mirirmurn / Mazirum Yalues [ aute Min bz
Run @l

Cloze Window Display Menu
Close Window Tools Menu

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE “HeitRIA” LRt R Pt || B

2017511820B—118258 Z=@IBEXE, FE, B
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Pauli Freeman 3 Pauli Singh - Yamaguchi G4U2

r N r Bl
[B] [Freeman_RGB] (importée)-120.0 (Couleur RVB, 1 calque) 3292x3672 — GIMP o E- e [®! [Singhd_G4U2_RGB] (importée)-127.0 (Couleur RVE, 1 calque) 3292x3672 — GIMP |D—\@&J

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide

PP T ST .. PO S P £ (U O TP |- P T S . I PO P il - U P PR B . ST

O
9

pxv 18 2=:H Freeman_RGB.bmp (115.3 Mo)
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[ Configuration ]

\ 4

[ Data Process ] > Eigenvalue Parameters

» Polarimetric Decomposition

» Polarimetric Segmentation

»Wishart - H/ A/ alpha classification

» Supervised Wishart classification

» Support Vector Machine Classification

20—25 November 2017 | Yunnan Normal University Kunming, Yunnan Province, PR. China 201711B20B—118258 =MIHEA%, HE, B
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NP 0ISARpro v5.1 SOFTWARE

f! Polarimetric SAR Data Processing a ducational Tool v5.1 - Ment

=CSa

JRH : Huynen Decompasition

RME1 : Batnes 1 Decomposikion
7’? |? [Environmenl v]:img)::zz v?[Converl ][Prucess‘) v] [Display v] [Calibratiunv] [Utilities v] [Tuols v] [Cunﬁguration v][Educatiun v] [Help v] 'm RMEZ : Barnes 2 Decomposition

SRC : Cloude Cecomposition
WiH1 : Holm 1 Decompasition
WiHZ : Holm 2 Decomposition
Hag s HY & [ alpha Decomposition

Linear (+45 [ -45) Binx Car Filter
Circular (L j R Biox Car - Edge Filker
Elliptical {phi, tau) ., Lopez Filker
Gaussian Filter
DA Filker FREZ : Freeman 2 Components Decomposition
1.5, Lee Refined Filter FRES : Freeman 3 Components Decomposition
1.5. Lee Sigma Filker WZ3 : ¥an 2yl 3 Components Decomposition
B W F Filker ¥AM3 1 Yamaguchi 3 Components Decomposition
¥AM4 : Yamaguchi 4 Components Deconmpasition

Edge Detector MEU : Meumann 2 Components Decomposition

Matrix Elements

Cotrelation Coefficients - KRO : Krogager Decomposition
Decompoasition Parameters

Elliptical Basis Change Eigenvectar Set Parameters CAM : Cameron Decomposition

q ; . Eigerralue Set Parameters
Paolarimetric Speckle Filker d i TS¥M ¢ Touzi Decomposition

H | A [ Alpha Decompaosition
Polarimetric Decompositions
Polarimetric Functionalities - 1 # H/ A/ Alpha Classification

" N e o .
Paolarimetric Functionalities - 2 H / u /v Classification (Xu & Jin)

Palarimetric Segmentation >’ < E / A/ Alpha - Wishart Classification_ tiar Estimation Palarisation Synthesis

Folatimetric Data Anakysis — # Scattering Model Based - Wishart Classification efficient e
Palarimetric Data Clustering  * Unified Huynen Classification Edaminance Stokes Parameters
ersity Compack Polarimetric Mode

Batch Process . e -
Fuzzy - H/ Alpha Classification . OP.C.E

h Index R.C.5 Max

fimation (Praks & Colin}

G.P.F. Supervised Classification iximation (Praks & Colin)

Wishart Supervised Classification
Surface Inversion

RWOE PolSAR Inversion

Rule-Based Hierarchical Classification e E ey (Fesnad

Sub-Apert Analysi
chanisme Entropy (Wan Zyl) CSAPEITS (CNElEE

Basic Scattering Mechanism Identification T

Fopy
SWM Supervised Classification isatropy Polarisation Orientation Compensation

'/ PolSAR
T

Close 'window Display Menu Polatized Poink Scatterer Detection

Cloze Window Tools Menu .
Texkure Analysis
Reflectivity Ratio Decomposition =

Differential Reflectivity (ZDR) Applications

“mi+2lj4 ” E?&mmj&;w‘aM\m v "M

ADVANCED LAND REMOTE SENSING INTERNATIONA ISkt

Patarneter Averaging
20-25 November 2017 | Yunnan Normal University Kunming, Yunnan Pr [EEEag-aep s 2017%11A20B—11B258 =EIFHEAS, FE, BH§
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f# Polarimetric SAR Data Pr g an

v E

|13 |? [Environment v]i v?[Converl v][Pmcess v] [Display v][CaIibratiDnv] {Utilities v][TDoIs v][CDnﬁguration v][Education v][HeIp

ﬁ Data Processing: Wishart H / A / Alpha Classification

Input Directory

| D:/SAM_FRAMNCISCO_ALOSZ SMARATS

Output Directary
|D:HSAN_FHANEISED_ALDS2_SN.-’-\F' HT3

It B 1 End Row JET2 It Col 1 End Col 3232

YWizhart H /& / Alpha Classification

DO it YOU rself' % of Pixelz Switching Clazs 10 YWindow Size Row

S t th : t d - b aximurn Mumber of lterations | 10 Window Size Col
e € parameters, run and view

the corresponding BMP files. e AR T

p g entropy j | ahigotropy j | alpha ﬂ Uit

Color Maps
Calortdap 8 |E:HUSerm‘eputtiew'f-\ppData.fFlDaminga‘PoISAHpro_S.'l.D!Eu:ulnrMapMi&hart_ =

4

Colotdap 16 | C:#sersdepottier/&ppl ata/Roaming/PolS4Rpro_5.1.0/ColortM ap/afishart, 2

[ Pauli [511+522] |S12+521] [511-522]
v CodedColomap [ Sinclair [S11] [512+521)42] 1522
[ Combine Blue File Green File RedFile

Blue File |

Green File |

Red File |

Cloze Window Display Menu
Close Window Tools Menu

“Peitilda” ERphithiE RERREIE

2017511820B—118258 Z=@IHEXE, +E, B

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE
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? Polarimetric SAR Data Processing and Educational Tool v3.1 - Meni

nvert

: Wishart H / A / Alpha Classification

|| DATADIR | |
mkCol [ 1 EndCdl 2% - config.txt
¥ BMP ﬁl [T3X3] Elements
-|| Wishart_H_alpha_class_X.bin

Wishart H_A_alpha_class_X.bin

-ll 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.

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE “HeitRIA” LRt R Pt || B
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. [wishart_H_alpha_class_3x3] (importée)-138.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

Fichier Edition Sélection Affichage Image Calque Couleurs Qutils Filtres Fenétres ide Fichier Edition Sélection Affichage Image Calque Couleurs Outils

E}wishant_H_aIpha_class_3x3»bmp (812 Mo)




P ST SHART - H/A/alpha CLASSIFICATION

(EER Y

x
BOO [ /NN AN NNN

. [wishart_H_A_alpha_class_3x3] (importée)-139.0 (Couleur indexée, 1 calque) 3292x3672 - GIMP (=2 [0 e m [wishart_H_A_alpha_class_3x3_pauli] (importée)-141.0 (Couleur indexée, 1 calque) 3292x3672 —[ﬂiﬁ

Fichier Egition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide Fichier Edition Sélection Affichage Image Calque Couleurs Qutils Filtres Fenétres Aide

wishart_H_A_alpha_class_3x3.bmp (91.2 Mo)
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[ Configuration ]

\ 4

[ Data Process ] > Eigenvalue Parameters

» Polarimetric Decomposition
» Polarimetric Segmentation

»Wishart - H/ A/ alpha classification

» Supervised Wishart classification

» Support Vector Machine Classification

20—25 November 2017 | Yunnan Normal University Kunming, Yunnan Province, PR. China 201711B20B—118258 =MIHEA%, HE, B
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NP 0ISARpro v5.1 SOFTWARE

f! Polarimetric SAR Data Processing a ducational Tool v5.1 - Ment

=CSa

JRH : Huynen Decompasition

RME1 : Batnes 1 Decomposikion
7’? |? [Environmenl v]:img)::zz v?[Converl ][Prucess‘) v] [Display v] [Calibratiunv] [Utilities v] [Tuols v] [Cunﬁguration v][Educatiun v] [Help v] 'm RMEZ : Barnes 2 Decomposition

SRC : Cloude Cecomposition
WiH1 : Holm 1 Decompasition
WiHZ : Holm 2 Decomposition
Hag s HY & [ alpha Decomposition

Linear (+45 [ -45) Binx Car Filter
Circular (L j R Biox Car - Edge Filker
Elliptical {phi, tau) ., Lopez Filker
Gaussian Filter
DA Filker FREZ : Freeman 2 Components Decomposition
1.5, Lee Refined Filter FRES : Freeman 3 Components Decomposition
1.5. Lee Sigma Filker WZ3 : ¥an 2yl 3 Components Decomposition
B W F Filker ¥AM3 1 Yamaguchi 3 Components Decomposition
¥AM4 : Yamaguchi 4 Components Deconmpasition

Edge Detector MEU : Meumann 2 Components Decomposition

Matrix Elements

Cotrelation Coefficients - KRO : Krogager Decomposition
Decompoasition Parameters

Elliptical Basis Change Eigenvectar Set Parameters CAM : Cameron Decomposition

q ; . Eigerralue Set Parameters
Paolarimetric Speckle Filker d i TS¥M ¢ Touzi Decomposition

H | A [ Alpha Decompaosition
Polarimetric Decompositions
Polarimetric Functionalities - 1 # H/ A/ Alpha Classification

" N e o .
Paolarimetric Functionalities - 2 H / u /v Classification (Xu & Jin)

Palarimetric Segmentation >’ < E / A/ Alpha - Wishart Classification_ tiar Estimation Palarisation Synthesis

Folatimetric Data Anakysis — # Scattering Model Based - Wishart Classification efficient e
Palarimetric Data Clustering  * Unified Huynen Classification Edaminance Stokes Parameters
ersity Compack Polarimetric Mode

Batch Process . e -
Fuzzy - H/ Alpha Classification . OP.C.E

h Index R.C.5 Max

fimation (Praks & Colin}

G.P.F. Supervised Classification iximation (Praks & Colin)

Wishart Supervised Classification
Surface Inversion

RWOE PolSAR Inversion

Rule-Based Hierarchical Classification e E ey (Fesnad

Sub-Apert Analysi
chanisme Entropy (Wan Zyl) CSAPEITS (CNElEE

Basic Scattering Mechanism Identification T

Fopy
SWM Supervised Classification isatropy Polarisation Orientation Compensation

'/ PolSAR
T

Close 'window Display Menu Polatized Poink Scatterer Detection

Cloze Window Tools Menu .
Texkure Analysis
Reflectivity Ratio Decomposition =

Differential Reflectivity (ZDR) Applications

“mi+2lj4 ” E?&mmj&;w‘aM\m v "M

ADVANCED LAND REMOTE SENSING INTERNATIONA ISkt

Patarneter Averaging
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(@ V SUPERVISED CLASSIFICATION

(EER Y

' Polarimetric SAR Data P

v?[Converl v][Pmcess v] [Display '][Cﬂlib[ﬂlibl‘l'] [Utilities '][TDD'S v][CDnﬁguration v][Education v}[HeIp v] ]

ootz Processing Wi

Input Directory
| D:/SAM_FRAMCISCO_ALOSZ_SMAR/TI

Open Graphic Editor to define graphically the Output Diectory

Areas of Interest (Aol) or upload an existing 07541 FRANCISCD OS2 SMAr
TrainingAreas text file IitFow | 1 EndRow |3672  IntCol | 1 EndCol [3282
|

Clazsification Canfiguration

Step 2 v BP [ Reject Class v Confusion b atrix
Run Trainlng Process ThIS program WI” deflne ‘window Size : Row IT Cal ,T Reject Ratio ,W Chd Edilor| CHR Editor‘
the training clusters centres from the selected e

Areas of Interest (Aol).

Colortdap 16 |C:a’UserSa’epnttien’.&ppData.f'FHDaminga’F'DIS.-’-‘«Fipn:n_5.1.DanInlMap;"Supen- = | Edi

v Pauli 151145221 151245211 1511522

[¥ Coded Colarmap o
[ Sinclai [S11] I512+521)42] 1522

Step 3 Training Areas
Run the Wishart Supervised Classification

Graphic Editor Fun Training Process
procedure

Set File | Do /SAN_FRAMNCISCO_ALOSZ2_SMAP/T 3Awizhart_training_cluster_centers.bin =

Fun gl ﬂ

Cloze Window Display Menu =
Close Window Tools Menu

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE “Ritkla” SREEIERRE R
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- W |? [Environment v} import v;[Converl v][Pmcess v] [Display v] [Calibrationv} {Utilities

v E

' MapAlgebra v1.1

o -
-1- lambda_db,bmp (3292x3672)

Input Directory

| [:/SAN_FRAMCISCO_ALOS2_SMAP/T3

Output Directory

[0-75aN_FRANCISCO_ALOS2_SHAP NiE}

it B o 1 End Row i=rel Init Col 1 End Col 3292
|

Clazsification Canfiguration

v EMF [ Reject Class W Confusian b atrx

Window Size: Row | 3 Col | 3 Reject Ratio 0.0 CM Editar | CHR Editar ‘
Color Mapz

Colortdap 16 |C:a’UserSa’epnttien’.&ppData.f'FHDaminga’F'DIS.-’-‘«Fipn:n_5.1.DanInlMap;"Supen- = | Edi

v Pauli [511+522] 1512+521] 1511522
[ Sinclair [S11] ST2+521)42] 1522

[¢ Coded Colormap

Training Areas

Areas File | D:/SAN_FRANCISCO_ALOS2 SHARP/T3/2017_01_18_17_51_39 wishart_baining . =

Graphic Editor Fun Training Process

Set File | Do /SAN_FRAMNCISCO_ALOSZ2_SMAP/T 3Awizhart_training_cluster_centers.bin

Fun gl ﬂ

zoom § 23 % Class Num 3 7 pix
value = -17,94 < -10,53 < -2,88

5 “Teitkl4” HRbEhE R FRE )
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i Polarimetric SAR Data Processing and Ed

|| DATADIR |

B config.txt
-|| [T3x3] Elements

Init Row 1 3672 Init Cal 1 End Col

tion Configuration

Run Training Process pum B FETa )V EETCE SRR

i“ Training_areas.bin
-|| Training_cluster_set.omp
v Pauli

™ Sinclair
Run Classification
I . _II Supervised_class_X.bin
- Supervised_class_rej X.bin
Confusion_matrix_X.txt
Confusion_matrix_rej X.txt

. —“ Supervised_class_X.bmp
Do it Yourself: - Supervised_class_rej X.bmp
Set the parameters, select Classified_cluster_set.bmp
different classes, run and view Classified_cluster_set_rej.bmp

the corresponding BMP files.
Xewindowsee ]

“HeitRIA” LRt R Pt || B

2017#118208—118258 Z=@IHeX%, SE, Bl
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ouleur in

Fichier Edition 0 ichage Image ¢ C : Filtres Fichier Edition i Calgue Couleu

1pop 0 ] Ejo

1 1

ishart_training_cluster_set.bmp (! y wishart_classified_cluster_ce brp (91
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SUPERVISED CLASSIFICATION

{cesa

-

=T B
[ﬂ [wishart_supervised_class_3x3] (importée)-136.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP l o |ulE) —é@-]

7

(B [wishart_supervised_class_3x3_pauli] importée)-137.0 (Couleur indexée, 1 calque) 3292x3672 ... [ ] E [ S

Fichier Edition Sélection Affichage Image Calque Couleurs Outils

200p

Filtres Fenétres Aide

PN B B W |

P B |

I SO O Y

Fichier Edition Sélection Affichage Image Calque Couleurs Outils

o 500 190 1 200D

Filtres Fenétres Aide

3000 oY

’_II_-IA.I.I.I

PN PN I B

PN BT B W |

:1 wishart_supervised_class_3x3_pauli.bmp (91.1 Mo)

N
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07 Polarimetric SAR D

The Polarimetric SAR Data Processing and Educational Tool

SUPERVISED CLASSIFICATION

- W |? [Environment ¥ | o vE[Converl v][Pmcess v] [Display v] [Calibrationv} [Utilities v} [Tools

v][CDnﬁguration v][Education v}[HeIp v] ]

Input Directony

| D:/Sak_FRAMCISCO_ALO0SZ_SHAP/TZ

Output Directony
| D:/SAN_FRAMCISCO_ALDSZ_SHAP

T
|

Clazzification Configuration

;lﬁg

Ikt Fraw End Row IET2 It Cal 1 End Cal 3232

¥ BMP v Confusion Matrix

"Window Size : Flow 3 Cal 3

Colar Maps

[~ Reject Class
Feject B atio oo Ch

ColorMap 16 |E:.n"Usersx’epotliermppDatafF!namingx’F'nlSAF!pr0_5.1.DJEDIDrMapa’Super\a [=| Edi

W Pauli
I~ Sinclair

[S11+522] |S12+521] 1511-522
IS1T11512+521)421 1522

I+ Coded Colormap

Training Areas

Areas File |D:JSAN_FH:&NCISEEI_ALDS2_SN!3«F'£T3£2D1 7_01_18_17_51_39_wishart_training_. (=

Graphic Editar Run Training Process

| D:/SaM_FRAMCISCO_ALOSZ SMNAP/T 3Awishart_training_cluster_centers.bin 5

Aun a 1

SetFile

Cloze Window Display Menu
Close Window Tools Menu

ﬁ D:/SAN_FRAMCISCO_ALOS2_SMAP/T3/wishart_confusion_matrix_3x3.tbet

S o o

COMFUSION MATRIES

[ whap Text Mode

Fows represent the user defined clusters
Columns represent the segmented clusters
A number located at a postion W represents
the amount of pikels in percent belonging to
the uzer defined area | that were aszigned to
cluster J during the supervised clazssification

C1
E0.03
11.14
23.75
0.00
0.00
0.00
0.00

Class populations

128255
78303
40BES
56395
4803
4389
1529
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&hse: Y PROCESSING CHAIN

of & d 4 % %

[ Configuration ]

\ 4

[ Data Process ] > Eigenvalue Parameters

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

» Supervised Wishart classification

» Support Vector Machine Classification
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NP 0ISARpro v5.1 SOFTWARE

f! Polarimetric SAR Data Processing a ducational Tool v5.1 - Ment

=CSa

JRH : Huynen Decompasition

RME1 : Batnes 1 Decomposikion
7’? |? [Environmenl v]:img)::zz v?[Converl ][Prucess‘) v] [Display v] [Calibratiunv] [Utilities v] [Tuols v] [Cunﬁguration v][Educatiun v] [Help v] 'm RMEZ : Barnes 2 Decomposition

SRC : Cloude Cecomposition
WiH1 : Holm 1 Decompasition
WiHZ : Holm 2 Decomposition
Hag s HY & [ alpha Decomposition

Linear (+45 [ -45) Binx Car Filter
Circular (L j R Biox Car - Edge Filker
Elliptical {phi, tau) ., Lopez Filker
Gaussian Filter
DA Filker FREZ : Freeman 2 Components Decomposition
1.5, Lee Refined Filter FRES : Freeman 3 Components Decomposition
1.5. Lee Sigma Filker WZ3 : ¥an 2yl 3 Components Decomposition
B W F Filker ¥AM3 1 Yamaguchi 3 Components Decomposition
¥AM4 : Yamaguchi 4 Components Deconmpasition

Edge Detector MEU : Meumann 2 Components Decomposition

Matrix Elements

Cotrelation Coefficients - KRO : Krogager Decomposition
Decompoasition Parameters

Elliptical Basis Change Eigenvectar Set Parameters CAM : Cameron Decomposition

q ; . Eigerralue Set Parameters
Paolarimetric Speckle Filker d i TS¥M ¢ Touzi Decomposition

H | A [ Alpha Decompaosition
Polarimetric Decompositions
Polarimetric Functionalities - 1 # H/ A/ Alpha Classification

" N e o .
Paolarimetric Functionalities - 2 H / u /v Classification (Xu & Jin)

Palarimetric Segmentation >’ < E / A/ Alpha - Wishart Classification_ tiar Estimation Palarisation Synthesis

Folatimetric Data Anakysis — # Scattering Model Based - Wishart Classification efficient e
Palarimetric Data Clustering  * Unified Huynen Classification Edaminance Stokes Parameters
ersity Compack Polarimetric Mode

Batch Process . e -
Fuzzy - H/ Alpha Classification . OP.C.E

h Index R.C.5 Max

fimation (Praks & Colin}

G.P.F. Supervised Classification iximation (Praks & Colin)

Wishart Supervised Classification
Surface Inversion

RWOE PolSAR Inversion

Rule-Based Hierarchical Classification e E ey (Fesnad

Sub-Apert Analysi
chanisme Entropy (Wan Zyl) CSAPEITS (CNElEE

Basic Scattering Mechanism Identification T

Fopy
SWM Supervised Classification isatropy Polarisation Orientation Compensation

'/ PolSAR
T

Close 'window Display Menu Polatized Poink Scatterer Detection

Cloze Window Tools Menu .
Texkure Analysis
Reflectivity Ratio Decomposition =

Differential Reflectivity (ZDR) Applications

“mi+2lj4 ” E?&mmj&;w‘aM\m v "M

ADVANCED LAND REMOTE SENSING INTERNATIONA ISkt

Patarneter Averaging
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|12 |? [Environmenl ¥|iimpon v?[Converl v][Pmcess v] [Display v][CaIibratiDnv] {Utilities v][TDoIs v][CDnﬁguration v][Education v][HeIp v] ]

ﬁ? Data Processing: SVM Supervised Classification

Input Directary

| D:/5AN_FRAMCISCO_ALOSZ_SWNAP/TI

Output Directary
|D:JSAN_FH»&NEIISED_ALDS2_SN£«F' T3

Init Row 1 End Row 3672 Init Col 1 End Col 3252

Step 1 - Training dreas

Areaz File |I:onfig.n"svm_training_aleas.t:-tt (= | Graphic E ditor I

I Step 2 - Clazsification Configuration

¥ BMP Iv Confusion batrix Ch Editar

Step 3 - Color Maps

ColorMap 16 |E:.n"Users.f'epottier.f’hppDalaa’F!namingx’F‘oISAHprn 5.1.0/Colort ap/Supervized ColofMap16.pal (2| Edit

e uli [S11+522] S124521] 1511-522|
ded Colormap a

Sinclair ST 1151245210421 1522
Step 4 - Svh Parameter Setting

Input Polarimetric Indicators Sampling option Output Sk parameters

* 13 il
W Training zampling | 500 [ Class Probabiliy I~ EMP

) - . [ Mean Hyperplane Distance
" Other | Select I~ Ifimpartant unbalanced training point B _p . I~ EMP
Uzeful but time consuming

Step b - Kernel Parameter

+ RBF ¥ RECOMMANDED " Palyromial " Linear
Cost| 100 Gamma = 1/sigma |0.4444:  Optimization parameters Degree
Setup and Run

Step B - Run Clazzification ‘ Exit

Cloze Window Display Menu
Close Window Tools Menu

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE “HeitRIA” LRt R Pt || B
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fd Polarimetric SAR Data Process nd Educational Tool v5.1 - Men

v] [Calibrationv] {Utilities v] [Tools v] [Conﬁguration v] [Education v] [Help v] ]

7’? |? [Environment v];%mgxm v?[Converl v][Pmcess v] [Display

ﬁ? Data Processing: SVM Supervised Classification

Input Directary
| D:/SAN_FRAMCISCO_ALDSZ_SMARP/TI

Output Directary
D SAM_FRAMCISCO_ALDSZ_SHAP T3
| B - - @ SVM RBF Kernel Parameters Optimisation (Cross Validation) (Ne répond pas) E

Init Row 1 End Row 3672 Init Col 1 End Cal 3292 Log2(C) C Log2(G] G e
-——— il

= B

Step 1 - Training Areas i - A
- . ki 8| 2560 || Mi 5003125 ¥ &
= | Graphic Editor I " E||_ " ir :ﬁ

F1.58%

Ma i‘mmasm Max ﬂﬁ 10 : e

Log,(x)

Areaz File |I:onfig.n"svm_training_aleas. bt

I Step 2 - Clazsification Configuration

v BMF W Canfusion Matrix Ch Editor i = = L
Step E“? Step E“T 52 4 6 8 11zt

Step 3 - Color Maps |
ColorMap 16 |E:£Usersx’epotliera"ﬂppD ata/Foaming/PalsaRpro_5.1.0/ColotM ap/Supervised_ColortdaplB.pal 2| Edit ||
R | One best couple [C.G)
v Paui 15114522 [512+521] [511-522| Run REF Kernel Farameters Optimization c ,— & ’—

Iv Coded Colarma
i [ Sinclair  [511] [512+521)/2] 5221
@ | Exit and Sawe CW Parameters |

Step 4 - Svh Parameter Setting
Input Polarimetric Indicators Sampling option
* T3 il
W Training zampling | 500 [ Class Probability
) . ) I Mean Hyperplane Distance
" Other | Select I~ Ifimpartant unbalanced training point Ussful but time conews
Step b - Kernel Parameter

+ REF ¥ RECOMMAMDED
Optimization parameters

Output 54 parameters

Cost| 100 Gamma = 1/¢igma |0 4444
Setup and Run

tep B - Run Clazsification

Cloze Window Display Menu
Close Window Tools Menu

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE “HeitRIA” LRt R Pt || B
2017%118208—118258 Z@IBEXE, +E, B

20-25 November 2017 | Yunnan Normal University Kunming, Yunnan Province, PR. China




. [swm_class

Fichier Edition 0 ichage Image ¢ C : Filtres Fichier Egltu:nn io ichage Image Calque

1000

1l T

ishart_training_cluster_set.bmp ({ ) T d_cluster_set.bmp (911
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(’NHQL’E v

TRk oy

r N
[ (PauliRGB] (importée)-14.0 (Couleur RV, 1 calque) 3292x3672 — GIMP =

m [svm_classification_file_2017_01_19_14 54 _36] (importée)-3.0 (Couleur indexée, 1 calque) 3292..‘|. o (5 S S
Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide

Fichier Edition Sélection Affichage Image Calque Couleurs Qutils Filtres Fenétres Aide

Seoy

pxY '.92‘«‘:]3 PauliRGB.bmp (115.4 Mo)

pxv 182% H svm_classification_file_2017_01_19 14 54 36.bmp (1.1 Mo)
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The Polarimetric SAR Data Processing and Educational Tool

}gimgxm v?[Converl v][Pmcess v] [Display

v (Calibration v| Utilities

v} [Tools

v][CDnﬁguration v][Education v}[HeIp v] ]

,@' Data Processing: SVM Supervised Classification

Input Directary

| D:/5AN_FRAMCISCO_ALOSZ_SWNAP/TI

Output Directary

| D:/5AN_FRAMCISCO_ALOSE_SHAP

i

Step 1 - Training dreas

Init Row End Row

k72

Init Col

;lﬁg

T E3

End Cal

|| &reas File |I:onfig.n"svm_training_aleas. bt
Step 2 - Clazsification Configuration
[+ BMP
Step 3 - Color Maps

= | Graphic Editor |

¥ Confusion Matrix

ColorMap 16 |E:.n"Usersx’epotliermppDatafF!namingx’F'nlSAF!pr0_5.1.DJEDIDrMapa’Supervised_ColnrMam Epal [ Edi

¥ Pauli
[v Coded Colarmap  Sinclai
inclair

Step 4 - Svh Parameter Setting

Input Polarimetric Indicators
* T3

" Other Selectl

Step b - Kernel Parameter

Sampling option

¥ Training sampling | 500

I~ Ifimpartant unbalanced training point

[S11+522] |S12+521] 1511522

[S] 51 2+5210720 1522

Output 54 parameters

I Claszs Probability [~ EMP
I Mean Hyperplane Distance  BMP
|Jzeful but time consuming

f* RBF W RECOMMAMDED
Gamma = 1/sigma |0.4444:  Optimization parameters
Setup and Run

Coszt] 100

Step B - Run Clazzification |

Cloze Window Display Menu
Close Window Tools Menu

" Palyromial " Linear

Deges

E it |

,@\ D:/SAN_FRANCISCO_ALOS2 SNAP/T3/svm_confusion_matrix_2017 01 19 14 5.. E

[ &] o

[ wap Text Mode

E it |

COMFUSION MATRIX

Fows represent the user defined clusters
Columns reprezent the segmented clusters
& number located at & postion W represents
the amount of pixels in percent belonging to
the uzer defined area | that were aszigred to
cluster J during the supervised clazsification

C1
55.41
8.40
50.70
0.00
0.00
0.00
0.00

Clazz populations

128254
78303
40665
56335
4803
4333
1523
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&hse: Y PROCESSING CHAIN

of & d 4 % %

[ Configuration ]

\ 4

[ Data Process ] > Eigenvalue Parameters

» Polarimetric Decomposition

» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
» Supervised Wishart classification
» Support Vector Machine Classification

Polarimetric Functionalities
»Polarimetric synthesis
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20ISARpro v5.1 SOFTWARE

JRH : Huynen Decompasition
RME1 : Batnes 1 Decomposikion

v?[Converl ][Prucess ) v] [Display v] [Calibratiunv] [Utilities v] [Tuols v] [Cunﬁguration v] [Educatiun v] [Help

RMEZ : Batnes 2 Decomposikion

= W |? [Environment v] import

Lingar {+45 | -45) SR ¢ Cloude Decomposition

Circular (L J R
Elliptical {phi, tau)

Box Car Filker

Biox Car - Edge Filter
. Lopez Filker
Gaussian Filter

IDAMN Filker

1.5, Lee Refined Filker
1.5. Lee Sigma Filker

WiH1 : Holm 1 Decompasition
WiHZ : Holm 2 Decomposition
Hag s HY & [ alpha Decomposition

FREZ : Freeman 2 Components Decomposition
FRE3S : Freernan 3 Components Decormposition
WZ3 1 Wan Zyl 3 Components Decompasition

P.\W.F Filter ¥&M3 : Yamaguchi 3 Components Decomposition
¥AM4 : Yamaguchi 4 Components Deconmpasition

Matrix Elements Edge Detector MEL : Meurnann 2 Corponents Decormposition

Cotrelation Coefficients KR : Krogager Decomposition

Decompoasition Parameters
Eigenwvector Sek Parameters
Eigervvalue Set Parameters

Elliptical Basis Change CAM : Cameron Decomposition

Paolarimetric Speckle Filker TS¥M ¢ Touzi Decomposition

H | A [ Alpha Decompaosition
Paolarimetric Decompositions

Paolarimetric Funckionalitie:

Faraday Raokation Estimation C Polarisation Synthesis

Paolarimetric Segmentation H 1 & | Alpha Classification

Cloze Window Display Menu
Close Window Tools Menu

Polarimetric Daka Analysis L4
Polarimetric Data Clustering  #

Batch Process

ADVANCED LAND REMOTE SENSING INTERNATIONA

H | A& [ dlpha - Wishart Classification
Fuzzy - H | Alpha Classification

Wishart Supervised Classification
Rule-Based Hierarchical Classification

Basic Scattering Mechanism Identification

SWM Supervised Classification

[rata Stakistics
Data Histagrams
Daka Profiles

Histogram Eased Statistics

Texture Analysis

Clustering Process

Canfarmity Coefficient
Scattering Predominance
Scattering Diversiky

Degree of Purity

Depolarisation Inde:x

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

Scattering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (Yan Zyvi)

kozloy Anisokropy
Lueneburg Anisokropy

Polatized Poink Scatterer Detection

Reflectivity Ratio
Differential Refleckivity (ZDR)

Stokes Parameters
Compact Paolarimetric Mode

O.P.CE
R.C.5 Max

Surface Inversion
RWOE PolSAR Inversion

Sub-Aperture Analysis
DEM Estimation

Polarisation Orientation Compensation

Decomposition =
PRTey » - Applications
Eitk4” s&% I|BE

Parameter Averaging PLU LD A FER 2 POV Y

20-25 November 2017 | Yunnan Normal University Kunming, Yunnan Pr Data Sets Averaging
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c@*’m’f V POLARIZATION SYNTHESIS

of &4 4 % ¥

? Polarimetric SAR Data Processing and Educational Tool v3.1 - Meni

|13 F[Envimnmenl |

Init Cal 1 End Caol
[ 000 [~ 030 [ 045 [ 080 v Left
[~ 090 [~ 120 [ 135 [~ 150 [ Right
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POLARIZATION SYNTHESIS

r
m [PauliRGB] (importée)-14.0 (Couleur RVB, 1 calque) 3292x3672 — GIMP

|z:|@ . |

-
m [syntleft_pauli] (importée)-128.0 (Couleur RVB, 1 calque) 3292x3672 — GIMP

Fichier Edition

Sélection  Affichage

pxY

18 z::B syntleft_paulibmp (115.4 Mo)

Province, PR
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