Introduction to

PolSARpro Toolbox

(Practical Session D2P2)




A Bit Of History




POLIinSAR

Workshop on Applications of SAR Polarimetry and Polarimetric Interferometry

ESA-ESRIN "Frascati, Ital
14-16 January 2003

The initiative development of PolSARpro 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.




Educational Software offering a tool for
self-education
in the field of POLSAR and POL-InNSAR
data processing and analysis.




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




MODULAR STRUCTURE

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




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

e Details of the project

e Access to the tutorial
and software

e Information about status
of the development

e Demonstration Sample
Datasets
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International
Collaborative Project

14 Universities

14 Research Centers

4 Space Agencies




Tsinghua University
China
University of Mining and
Technology, China

. Wuhan University, China
Satellite Surveying and Mapping
Application Center, China

Xidian University, China

Harbin Institute of Technology
China

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




AIRSAR

PISAR NASDA

ESAR - FSAR EMISAR

UAV-SAR

ﬁ I8

CONVAIR

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



SIR-C
ENVISAT - ASAR

Eesa_ . _ .

RADARSAT 2

ALOS - PALSAR
TerraSAR - X

[ e

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



RISAT

SENTINEL 1A

TANDEM-X

ALOS-2 - PALSAR
COSMO - SKYMED

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



External Softwares







s

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

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

Polariametric Data
Processing




ESA - SNAP

Pre-Processing Post-Processing Geo-Coding
Data Extract

POLARIMETRIC
DATA SETS Terrain Correct

UTM Projection

KML File generation

Speckle Filtering
Polar. Decomposition
Unsupervised Segmentation




ESA - SNAP

Pre-Processing Geo-Coding Post - Processing
Data Extract Terrain Correct - UTM Pro;j.
a
U = = =
POLARIMETRIC
DATA SETS u

KML File generation




Software — General Presentation




WHAT IS NEW IN THE VERSION v5.1 ?



b pefor®

A NEW ENGINE A NEW DESIGN
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A NEW ENGINE




GPU Multi-core
CPU




Speed-up PolSARpro computations by using multicore CPUs
(parallelization) and Graphical Processing Unit (GPUs)

mGPU
¥ Multicore CPU
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Lee filter Boxcar HiA alpha Wishart H'&alpha unsupervised
segmentation

PolSARPro procedure
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A NEW DESIGN




Current design

= Full screen
= Buttons - icons







New design
= Full screen Banner
= Buttons — icons Buttons - Functionalities

To minimize the data flow towards a

Virtual Machine ‘ex ESA - GPODI



Widget on the desktop




Possibility to run other s/w
(ENVI or Gimp for ex)

and to have directly access
to the different s/w




ynfiguration
SNAP 51-TBX
GIMP

GOOGLE EARTH

Image Magick

POF Reader




Polarimetric Data Format

Single Data Set (Pol-5AR)

Dual Data Sets (Single Baseline Pol-InSAR])

Multi Data Sets (Time series / Pol-TomSAR)
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New Functionalities




Single Data Set (Pol-5AR)
Dual Data Sets (Single Base

Multi Data Sets (Time serie:
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JRH : Huynen Decompasition
An-Yang Filter RME1 ; Barnes 1 Decamposition
Box Car Filter RMEZ ; Barnes 2 Decamposition
Box Car - Edge Filter SR ¢ Cloude Decomposition
WiH1 : Holm 1 Decompasition
WiHZ : Holm 2 Decomposition
Hag s HY & [ alpha Decomposition

Lingar (+45 [ -45)
Circular (L f R Gaussian Filter
Elliptical {phi, tau) IDAN Filter

Lee Refined Filter

Lee Sigma Filter FREZ : Freeman 2 Components Decomposition

Lopez Filter FRE3 : Freeman 3 Compaonents Decormpasition
WZ3 1 Wan Zyl 3 Components Decompasition
Mean-Shift Filter ¥AM3 1 Yamaguchi 3 Components Decomposition
Mon Local Means Filter YAM4 : Yamaguchi 4 Components Decomposition
Matrix Elements Scattering Model Based Filter MEL : Meumann 2 Components Decomposition

Cotrelation Coefficients PW.F Filter KR : Krogager Decomposition

Elliptical Basis Change , "
SIRV Model Estimation CAM ¢ Cameron Decomposition

Polarimetric Spackis Filter Skou-Skriver Restoration TSWM : Touzi Decomposition
H | A [ Alpha Decompaosition

Palarimetric Decompositions Polarisation Synthesis

Polarimetric Signature
Paolarimetric Functionalities - 1

Paolarimetric Functionalities - 2 Stokes Parameters

Compact Polarimetric Mede

Paolarimetric Segmentation H / A/ Alpha Classification
H / u /v Classification (Xu & lin) Compact Decomposition

kion Eskirnation

Polarimetric Daka Analysis hefficient
Palarimetric Diaka Clustering H/ A/ Alpha - Wishart Classification e

Scattering Model Based - Wishart Classification ersity 0.P.CE

Unified Huynen Classification ity R.C.S Max
] - N Index
Fuzzy - H / Alpha Classification Kimation (Praks & Colin

i} . — oximation (Praks & Colin) Roughness - Soil Inversion
Wishart Supervised Classification RVOG PolSAR Inversion
chanisme Entropy (Freeman)

chanisme Entropy (Yan Zyl) Sub-Aperture Analysis

Compact Classification

Batch Process

Surface Inversion

G.P.F. Supervised Classification

Rule-Based Hierarchical Classification
[ORY DEM Estimation
Basic Scattering Mechanism Identification IS

) Polarisation Orientation Compensation
b Scatberer Deteckion

SVM Supervised Classification

TR atio | Decomposition
Clustering Process Differential Reflectivity (ZDR) Applications

Patarneter Averaging
Data Sets Averaging




Matrix Elements
Cotrelation Coefficients

Elliptical Basis Change
Polarimetric Speckle Filker

H | A [ Alpha Decompaosition
Polarimetric Decompositions — #

Paolarimetric Functionalities - 1 ¥
Palatimetric Functionalities - 2 ¥

Polarimetric Segmentation L4

Polarimetric Daka Analysis L4
Polarimetric Data Clustering  #

Batch Process

An-Yang Filter

Box Car Filter

Box Car - Edge Filter
Gaussian Filter
IDAN Filter

Lee Refined Filter
Lee Sigma Filter

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

Lopez Filter

Mean-Shift Fitter

Mon Local Means Filter
Scattering Model Based Filter

P.W.F Filter

SIRV Model Estimation
Skou-5Skriver Restoration

H /A Alpha Classification

H / u /v Classification (Xu & Jin)

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

Fuzzy - H / Alpha Classification

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

Basic Scattering Mechanism Identification

SVM Supervised Classification

Clustering Process
Patarneter Averaging
Data Sets Averaging

Differential R

kion E
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alalylly
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Rimatial
oima

KRO : Krogager Decomposition
CAM : Cameron Decompaosition

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

RMEL : Barnes 1 Decomposition

RME2 : 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

FRES : Freeman 3 Compenent Decomposition

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

YAM3 : Yamaguchi 3 Component Decomposition
YAM4 : Yamaguchi 4 Component Decomposition
MCSM5 : L. Zhang 5 Cempenent Decompaesition

TSVM : Touzi Decomposition
Aghababaee Decompaosition

2KR : Raney Decompaosition

CPD : Compact-Pol Decompasition

chani

FopY
isokropy

akin

chanisme Entropy (Wan Zyl)

eflectivity (ZDR)

=

Sub-Aperture Analysis
DEM Estimation

Polarisation Orientation Compensation

| Decomposition
Applications

t Scatkerer Detection
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Coarse Registration
Flat Earth Estimation

In-SAR Functionalities
ification
shart Unsupervi Classification

Interferogram Complex Plane

Pol-InSAR Speckle Filter Coherence Estimation Coherence Region - Optimum Triplet

Coherence Anal

Pol-InSAR Segmentaticn

Pol-InSAR Functionalities - 1 #

- 5 Forest Height Inversion Procedures
ol- - 0 g5 -2 F
Pol-InSAR Functionalities - 2 .

Vegetation Height Estimation
Polarimetric Data Analysis  * . -
Polariz herence Tomography (PCT)

Data Histograms

Data Profiles

Histogram Based Statistics
Texture Analy

Edge Detector
Change Detector




Single Data Set (Pol-5AR)

Dual Data Sets (Single Baseline Pol-InS




Decompaosition Parameters

Eige

ID&M Filker

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 S5egmentation  *
Polarimetric Functionalities  *
Polarimetric Tomography

Multi-Datasets Analysis

&lpha Appr
Entropy Appr

fvg f akd [ CY
Time [ Freq &veraging

&nimated GIF kozlow Anisok

Lueneburg Anisotropy

Polarized Point Scatterer Detection

Differential Ref




Calibrator :ment
Calibration Procedures
Calibration - Squint Check

Calibration - Data Quality Check HV.VH*

Pol J}-'c.F:_FI ro - Viewer

SATIM Map Algebra

SMAP - 51 TBX

SRTM
ASTER

GIMP
GOOGLE EARTH

Close All Widgets

PelSARpro configuration
SMNAP 51-TBX

GIMP

GOOGLE EARTH

Image Magick

PDF Reader




PolSARpro - Calculator f PolsaRpro Calculator ¥1.0

PolSARpro - Display T Operator : File
PolSARpro - SIM o f ™ [file] + walue [file] - wale [filz] * walue [file] £ walue

PolSARpro - Viewer — ifle] .+ ifle] [fle] - ifle] [fle] * (fie] {fle] ./ ifle]

o
— i i
" real[.] " imag[.] cag|.] cabs[. ]

SATIM Map Algebra ,7 - ’7 " cos[. " an|. tan . cconj [ .

P et R R e P " acos[[.]] " asirE[.]] atarE[.]] boxlcfarz?x?] M
SMAP - 51 TBX Dperand 1 ‘e CoLre 1.3 1117
.  nll.1] 107 cexp[.]
" " 20lafl.l] L1407 107

csqit[ L]
Jog(l.1]

SRTM File: | Mat S /M | 262 mat | 3x3 mat | 4xd mat |
- 10leg (1. 1]

ASTER r Imput File

- Operatar : Sinclair Matriz: 52
GIMP | =
GOOGLE EARTH Input File D ata Format (n] 4 (" [S]+wvalue © [S5] -value [5]7 walue [5]/ value

| Init Baw End Row Init Col End Cal 15 ]+ [file) 151 - [file] [5 7. [file] [51]./1fls]

~
se All Wi 5 C[s]+[5 5]+ t S1.[8 5] k
b r Imput b atri Directory ~ {S}."[[S]J ~ 5 e liah] 1871 (5]~ [mat] ] 4
i
i

[Ule=[s].x[u]
| ﬂ = coni[5] h[5] cdet[5] L [5]
Input Matrix D ata Format 0Ok " L eigl[5]

ceig2[5] ceigl [G] ceig2[G]
| Init Row End Row Init Cal End Cal

Input Yalue Type Input Y alue
(" Complexalue  © FloatWalue € IntegerValue | +i| ﬂ

Operator : Hermitian Matris : C2, C3,C4, 72, 73, T4

C [M]+value © [M]-value  [M]*value

COIM]4lfle) C (M-l O [M]5MlE) (M.l

N N Mt COIMLSIMT C IMI+lmat]l © invIM] O [UL[M] U] 0K |
" conj[M] 0 hw[M] (" det[M] O b[inv[mat] *[M]]

" Complex ¢ Float © Hemmiian  Special Unitary ﬂ  eigl [M] . eig?[M] ' eigd[M] . eEigd[M]

mi1 | i mi2 | “ | mi3 | i mild | i |
mz1 | ' m22 | + ] mz3 | i m24 | +

[ 1] 4 walue

Load Operator : Complex / Hermitian # Float # Special Unitary MxM b atriz

m31 | i m32| + | m33 | i m34| + | 7 [mat]+walue O [mat] -value O [mat]*wvalue © [mat]/ value
Save

" [mat] +[mat'] © [mat].-[mat'] © [mat].*[mat'] T [mat]./[mat']
= det [ mat ] tr[mat] € conj[mat] T ire [mat]

‘ By Bewa Exit " eigl [ mat ] " eig2[mat] © .eig3[mat] . eigd [ mat]

mé1 | ' md2 | 4| md3 | i mdd | 4 |
Output ¥alue

0K




{ PolsARpro Simulator {c) Dr Mark L.

Calculator

Ground
Ground + small vegetation Output

Forest

o (2] Y

m] 10.0

Close All Widgets

is a
rapid, coherent,
fully polarimetric
and interferometric
SAR simulation of

forest.



PolSARpro - Calculator _
_ i Ground

PolSARpro - Display

Pol5ARpro - SIM Ground + small vegetation

PolSARpro - Viewer Forest
(sl =

SATIM Map Algebra

SMAP - 51 TBX

SRTM
ASTER

GIMP
GOOGLE EARTH

Close All Widgets




Data Binary Check
Compare Data Directory
Create Mask Valid

IEEE Format Convert

Sub Data Extraction
ROI Extraction

Map Info Update

Transpose
Apply FFT

Apply Mask

Create Directory

Delete Direc

Rename Directory

Data Binary Check

Cornpare Binary Files

Read Binary Data Value

Copy File

Delete File

Rename File

IEEE Format Conw

Sub Data Extraction
tion 90 left

tion 90 right

\otation

Flip Up-

Flip Left-Right
Transpose

Complex Data File
Create MASK

Create ENVI { .hdr ) File




Pol5ARap Tuterial (C. Lopez - E. Pottier) *
Pol5ARap Showcases

Lectures Motes

Learning / Training Next P.l Generations




PoISAR-Ap Project

WP360 : Review and update of
the Basic Principles and
Applications
(E. Pottier, C. Lopez Martinez)




PoISAR-Ap Project

WP260 : Implementation of
Selected Applications
(E. Pottier)







{ PolSAR-ap Showcase riculture

Input Directory

|nput Directan

| DAty _Data_Directory/T3

Output Directory

|D:.I’M_I,I_Data_Direc:tory f’ﬁ =
Init B owy 1 End Row 1544 Init Cal 1 End Cal 928

Decomposition Ihc Ang Unit

| ‘window Size [Row) Wwindow Size [Col) " Degeez * Radians

Surface Soil Maisture [nversion

S Soil Dielectric Congtant Max | 40

Increment Angle of the Incidence Angle LUT [deg) | 0.1

Cutput Directomn

|D:.-’h-1y_D ata_Directory AT3 3
Imit Bow 1 End Row 1544 Init Col 1 End Col 328

"Window Size - Train——— "Window Size - Tegt—————

Row | 51 Col | 51 Rowe 9 Col 3

" Geometnic Perturbation Filker

Dihedral Soil Moisture Inversion

e Soil Dielectric Congtant Max Trunk Diglectic Congtant Max

Increment Angle of the Incidence Angle LUT [deg]

Threshold | 098 Reduction Ratio [RedR] | 0.0025

Output Coherence File

| DMy _Data Directory/ocean_coherence.bin

Output Mazk File
| DAty _Data_Directory/ocean_maszk. bin

Run gl

2D-ncidence Angle File

|Enter 20 Incidence Angle File

2D Mask File

®

|Enter [showecase_aari_mask.bin) file

Folarimetric Decomposition fs File

0

|Enter [showecaze_agr_fz.bin) file

Folarimetric Decomposition Beta File

|Enter [showecaze_agr_beta.bin] fle

0

Yertical Rougness Indicator (ke File [optional]

Output Sail Maisture File

| DAty _Data Directory/showeasze_agn_surf_mey_soil bin

Output Sail Dielectric Canstant File

| DAty _Data Directory/showeaze_agn_surf_dc_soil bin

Output Trunk Diglectic Constant File

|
fun il [es]




ff PolSAR-ap Showcase : Cryosphere

Input kagter - Slave Directomy

| ity _Data Directony/Master_Dir_Slave Dir

Output Master - Slave Directary

|DZ.-"M_|,|_Data_DiI'EClCII_|.J.-"M aster_Dir_Slave_Dir ¢ = {f PolSAR-ap Showcase : Urban
Input M azter - Slawve Directory
Init Fiow 1 End Fow 300 Init Cal 1 End Col 1024

Decomposition Inc Ang Uit kedian Filker
~ Window Size [Row] " Degrees Window Size g
Window Size [Col] * Radians tax Mb of lterations 3

Inwersion

& FraEai S |ce Dielectic Constant | 2.8 Threshold a0
& HH O R OwY Fange Fixel Spacing [ optional || opt

| O: /vy Data Directomdtd azter Slave D/ TE

Output Masgter - Slave Director

|D:a’My_Data_Directolya"Mastel_SIave_Dil ATE

Init B ow 1 End Row a00 Init Cal 1 End Cal 1024

Comples Coherence File

| =|

Output File

20 Incidence Angle File

| Enter 20 Incidence Angle file

2D Kz File

|Enter 20 Kz file =

Surface to Wolume R atio File

|Enter [showoaze_crwo_sty_ratio HH. bin) file
Complex Coherenice File

[Enter [empls_coh_HH.bin] file g
SHR Decarrelation File [optional)

|Enter SHR Decorelation file [ Optional | =

Output Extinction Coefficient File [kappa)

| D:/ty_Data Directory/Master_Dir_Slave Dinfshoweasze_co_kappa_HH.bin
Output Penetration Depth File

| D:/ty_Data Directory/Master_Dir_Slave Dindshoweaze_cio_depth HH. bin

Fun o _eu]




Pol5ARap Tuterial (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 Interferometn Cloude, K, Papathanassi

Surface Parameter Retrieval (1. Hajnsek, K. Papathanas

Single vs multi polanzation interferometry

Pol-InSAR (Training Course)

Polanization Coherence Temography (Training Course)

Learning / Training Next P.l Generations




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

e Details of the project

e Access to the tutorial
and software

e Information about status
of the development

e Demonstration Sample
Datasets




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

e Details of the project

a tutorial

on about status
development

amonstration Sample
Datasets

5.1 (January 2017)




ESA & third party fully polarimetric SAR missions (PolSARpro-Bio)

ESA RFP - 2017
>
=
Future spaceborne sensors
BIOMASS R.C.M SAOCOM-CS

New functionalities : Pol-SAR, Pol-TomSAR and Pol-TimeSAR / Cloud-based infrastructure
SNAP / PolSARproSIM++ / QGIS Plug-in...




General Presentation of
PolSARpro v5.1 Software



Compatible Raw Binary Data

BY C:\DATADIR =10l x| 2x2 Complex Sinclair Matrix [S2]

Fichier ~ Edition  Affichage Faworis  Outils 2 ﬁ

<o Précédente = =5 - | @Rechercher |%Dnssiers @ | E‘ q; ) | F A

Adresse |1 C:\DATADIR x| @ox

Dossiers x 3 521 bin DATAD I R

Ela af |2 a szz.pin _

T i E 2] corfig.txt S config.txt

[=]s11.5in =] sLLbin, s12.bin

I .- 1z s21.bin, s22.bin

|9 objet(s) (Espace disque disponible : 343 Mo} |312 Ko |@. Poste de bravail A

PolarCase

« Monostatic s12.bin == s21.bin ?ngé‘l"’

* Bistatic s12.bin<>s21.bin | .

* Intensities Ixy.bin Ncol
4789

PolarType PolarCase

e Full s11.bin, s12.bin, s21.bin, s22.bin Monostatic/Bistatic/Intensities

* pp1 s11.b|.n, s21 .blln PolarType

* pp2 s12.bin, s22.bin Full/pp1/pp2/pp3/pp4/pp5/pp6/pp7

+pp3  s11.bin, s22.bin I

* pp4 [11.bin, 112.bin, 122.bin

* ppS 111.bin, 121.bin

-pp6  112.bin, 122.bin

* pp/

111.bin, 122.bin



Compatible Raw Binary Data

X C:\DATADIR\T3 -olxll 3x3 Complex Coherency Matrix [T3]
Fichier  Edition  Affichage  Faworis  Outils 7 ﬁ
= Précédente - = - | @Rechercher LY Dossiers @ | i 02 o | F A
| DATADIR
Adresse |1 C:\DATADIR\TS =] Pox
Dossiers X Tll.bin T23_imag.bin
C oA o | |2 T12_imag bin 8] 723 _real bin >
{%ETEEIR = [#] T12_real.bin [#] T35 bim U2
— T13_imag.bin config.txt .
g T13_rea|.bin :‘ Conflg'tXt
HE T2z bi ) ;
. _ID T4 _'|LI " _II T11.bin, T12_real.bin,
: - T12_imag.bin, T13_real.bin,
|1III objet(s) (Espace disque disponible : 343 Mo} |351 Ko |@. Poste de bravail A T13 imag bin. T22.bin
T23:real.bin, T23_imag.bin,
T33.bin

1
kyp = ﬁ [ S11+ S22 S11— S22 S12 + Sa ]

— (T3] = (E:}P-E;;T p) Nrow
1234
Ncol
Ty The Tig 4789
[Til] - Tf::g R L T R [—
ta Toy Tas PolarCase
Monostatic/Bistatic
PolarType
Full




Compatible Raw Binary Data

B CA\DATADIR\CS =oldl  3x3 Complex Covariance Matrix [C3]
Fichier ~ Edition  Affichage Faworis  Outils 2 ﬁ
& Précédente + = ~ | ik Rechercher |%Dgssiers ) | i 02 o | Ed-
Adresse |1 C:\DATADIRICS ~| pox DATADIR
Dossiers X Cll.bin C23_imag.bin
A «| | ctz_imag.bin ] c23_real.bin >
E{?.,%Tam = [#]c12_real.bin ] <33.bin C3
: . — ClS_imag.bin conFig.txt .
g ?; C13_real.bin :‘ COHfIg.tXt
o am o =lczz i =[] C1Lbin, C12_real bin
J | - - ClZ_imag.bir;, C13_real.bin,
|1III objet(s) (Espace disque disponible : 343 Mo} |351 Ko |@. Poste de travail A C13 imag bin. C22.bin
CZS:reaI.bin, C23_imag.bin,
C33.bin
kyp = S S12.v/2 Saa |
_ i
= [C3] = (k3p -kyp) '1\'2?“1’"
Ncol
Oll Cl'}: Cl:] 4789
3
[C3]l=1{ Ciy Co2 Caz | | e
19 O35 Cag PolarCase
' ' Monostatic/Bistatic
PolarType
Full




Compatible Raw Binary Data

B CA\DATADIR\T4 -o/xll 4x4 Complex Coherency Matrix [T4]
Fichier ~ Edition  Affichage Faworis  Outils 2 ﬁ
& Précédente + = ~ | ik Rechercher |%Dgssiers ) | i 02 o | Ed-
Adresse |1 C:\DATADIR|T4 =] Pox DATADIR
Dossiers x T11.bin T14_real bin T33.bin
© B DATADIR af [Ttz magbin =] T22.bin |2#] T34 _imag.bin > T4
s =] T12_real.bin [#]T23 imagbin || T34 _real.bin
e A |l T13 magbin ] T23_real.bin =] T44.bin fia txt
- T3 T13_rea|.bin T24_imag.bin config.bxt contig.tx
RN R | _ILI ] T14_imag.bin s8] 724 _real.bin T1bin. T12 realbin
« ’ 4 5 II o = T
| | | | 2l - T12_imag.bin, T13_real.bin,
|1? objet(s) (Espace disque disponible : 333 Mo} |625 Ko |@. Poste de travail A T13_imag bin T14_real bin

T14 _imag.bin, T22.bin,

T23 real.bin, T23_imag.bin,
T24 real.bin, T24_imag.bin,
T33.bin, T34 _real.bin,
T34_imag.bin, T44.bin

1
L Sn+Sn Su-5n SutSn j(Su-S) ]

Enu:' -

= [T4] = (kyp-kip) N
i T, Tie Ti3 Tig ] Ncol
7= | iz Te2 Toz T ek
[ 4] - M T:k T T _________
1*:1 i:] :13 34 PolarCase
| T1Ty 15y T3y Ty Bistatic
PolarType
Full 7




Compatible Raw Binary Data

EN C:\DATADIR'\C4 10| =l
Fichier ~ Edition  Affichage Faworis  Outils 2 ﬁ
& Précédente + = ~ | ik Rechercher | [ Dossiers | £ | i 02 o | Ed-

Adresss |1 C:\DATADIR|C4 =] Pox
Dossiers x Cll.bin C14_real.bin C33.bin
© B DATADIR af [#c1zimagbin ] czz.bin |2#] €34_imag.bin

s =] C12_real.bin [#]C23 imag.bin (=] C34_real.bin
= A |13 mag.bin [#]C23 _real.bin ] C44.bin
- T3 C13_real.bin C24_imag.bin config.bxt
O i |Elctdmagbin ] C24_real.bin
Jd _vl_I « I L
|1? objet(s) (Espace disque disponible : 333 Mo} |625 Ko |@. Poste de bravail A

Enu, -

[Cy] =

[ St

Sia So1 Sa2 |

[C4] = (kap-k)y)

Cll
ES

“12
ES

“13

*
“14

Cio
Cao
C3s
C3y

Chs
Cag
Css

*
- 34

Cha
Ca4
C'z4
Caq

4x4 Complex Covariance Matrix [C4]

DATADIR

A\ 4

c4
[ 1
B!

config.txt

C11.bin, C12_real.bin,
C12_imag.bin, C13_real.bin,
C13_imag.bin, C14_real.bin,
C14_imag.bin, C22.bin,
C23_real.bin, C23_imag.bin,
C24_real.bin, C24_imag.bin,
C33.bin, C34_real.bin,
C34_imag.bin, C44.bin

PolarCase
Bistatic
PolarType
Full
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MAIN WINDOW

ENTRY SCREEN



PolSARpro v5.1 MAIN WINDOW
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§ PolSARpro : Widget Size Adjust

=)

Block 1

. Pormigitur porrigitur quaerente feracium quos
i fructus magnitudo cuncta virute per

Forrigitur porrigitur quaerente feracium quos
i fructus magnitudo cuncta virute per

Forrigitur porrigitur quaerente feracium quos
i fructus magnitudo cuncta virute per

Forrigitur porrigitur quaerente feracium quos
i fructus magnitudo cuncta virute per

. Pormigitur porrigitur quaerente feracium quos
m fructus magnitudo cuncta virtute per

Forigitur pormigitur quaerente feracium quos To
fructus magnitudo cuncta vitute per p

Poarrigitur porigitur quaerente feracium guo:
fructus magnitudo cuncta vitute per

Parrigitur pomigitur quaerente feracium guo:
fructus magnitudo cuncta vitute per

fructus magnitudo cuncta vitute per

Parrigitur pomigitur quaerente feracium guo:
fructus magnitudo cuncta vitute per

Block 2

Parrigitur porrigitur quaerente feracium quos
fructus magnitudo cuncta virtute per

Parrigitur parrigitur quaerente feracium quos
fructus magnitudo cuncta virtute per

fructus magnitudo cuncta virtute per

im Porrigitur parigitur quasrente feracium quos
m fructus magritudo cuncta virtute per

f Parrigitur parrigitur quaerente feracium quas
m fructus magritudo cuncta virtute per

Elock 2

i M Porrigitur pornigitur quaerente feracium quos
| fructus magnitudo cuncta virtute per

"l Pomigitur pomigitur quaerente feracium quos
1 fructuz magnitudo cuncta virtute per

M Pomigitur porigitur quasrente feracium quos
1 fructuz magnitudo cuncta virtute per
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Porigitur porigitur quaerente feracium quos
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Block 4
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i ERROR

Q FOF READER APPLICATION MOT LIMEED "I1TH PolS4Rpra

ok | [ canesl

& CREATE THE LIME ITH THE
FDF READER APFPLICATIOMN %

ez | Mo | Cancel I



http://www.01net.com/telecharger/windows/Internet/internet_utlitaire/fiches/img14537.html

i WARNING

& CREATE THE LIME “/ITH THE
FOF READER APPLICATIOMN 7

ez | Mo

Cancel I

{ Configuration

fﬁ-ﬂl FOF READER

— Rezearch one of the following exe files

Iacrl:ureal:l acrord32 acrobat wpdf kghostview ghostview gy

— Fath Mame

IE:.-"F'n:ugram Filez/ddobeldcrobat 7.0 crobat A oobat. exe

&

Save & Exit |

E it [ without Sawving |



http://www.01net.com/telecharger/windows/Internet/internet_utlitaire/fiches/img14537.html

x| |
Q GOOGLE EARTH APPLICATION MOT LIMEED "ITH PolS&Rpra GO()gle

Earth
ok | [ canesl

x
& CREATE THE LIME ITH THE
GOOGLE EARTH APPLICATION 7

ez | Mo | Cancel I



http://earth.google.com/

x |
CREATE THE LIME "WITH THE ‘ [ v
& GOOGLE EARTH APPLICATIOM 7 0 ()8 e

Earth
ez | Mo | Cancel I

f Configuration x|

"
fa GOOGLE EARTH

— Rezearch one of the following exe files

Igl:n:ugleearth gE arth gearth google-sarth GE arth
— Path Mame

&

IE:.-"F'n:ugram Filez/Google/Google E arth/chent /googlesarth. exe

Sawe & Exit | E it [ without Sawving |



http://earth.google.com/

i ERROR

Q GIMPWIEWER APPLICATION MOT LINKED WITH PolS4Rpro

ok | [ canesl

& CREATE THE LIME ITH THE
GIMPYIEWER APPLICATION 7

ez | Mo | Cancel I




x

& CREATE THE LIME. ITH THE

GIMP VIEWER APPLICATION
ez | Mo | Cancel I
x
ag GIMP
— Rezearch one of the following exe files
Igimp-E.E
— Path Mame
IE:.-"F'n:ugram Filez/GIMP-2.0/bin/gimp-2.5. exe =

Save & Exit |

E it [ without Sawving |




i ERROR

Q [MAGE-MAGICE APPLICATION MOT LINKED ITH PolSARpro

ok | [ canesl

& CREATE THE LIME ITH THE
[MAGE-MAGICK APPLICATION ¢

ez | Mo | Cancel I




x
& CREATE THE LIMNE wITH THE
IMAGE-MAGICK, APPLICATION 7
ez | Mo | Cancel I
x
' ‘d IMAGE MAGICK,
— Rezearch one of the following exe files
Icnnvert
— Path Mame
IE:.-"F'n:ugram Filezmagetdagick-6.5.1 -8/ convert. exe =

Save & Exit |

E it [ without Sawving |










TEST THE CONFIGURATION
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Pol5ARpro configuration

SNAP S1-TBX

GIMP

GO0OGLE EARTH

Image Magick

PDF Reader




" Questions ? [



PolSARpro v5.1 Software
Practical basic session



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






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

Configuration

\ 4

Data Import

\ 4

|

» Input Data File
» Extract Raw Data

|

[Data Geocoding] [ » Terrain correction (SNAP) ]

v

[ Data Process ]

A 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



20mn

18mn

( )

Configuration
Data Import

A\ 4

[Data Geocoding]

\4

[ > 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 )

» BMP 8/ 24 bits
» RGB



Configuration
[ - ) | > Input Data File
. Deie et ) [> Extract Raw Data l
'

[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 ] i g'\(gg 8 /24 bits




Single Data Set (Pol-5AR)

Dual Data Sets (Single Baseline Pol-InSAR])

Multi Data Sets (Time series / Pol-TomSAR)
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SAN_FRANCISCO_ALOS2



a

#f Color Map

=0l ]

— Input Colort ap File

|CDIDIMap.n"\A-"ishart_l:olorMam B.pal

— Output Colorkd ap File

|CDIDIMap.n"\A-"ishart_l:olorMam B.pal

|

Save

Illﬂﬂlllﬂlﬂllllll

E it |

Choose a color

LCoulewrs de base :

T T

7T ..
EfAEEEEN
EEEEEEEN
AT

Couleurs personnalizées :

Temte |4 Bouge 255
Satur. (240 Wert: |255

Definir les couleurs personnalisées »> | Couleur Lme Lurmn. I 20 Bleu: IIJ

ak I Annuler |

Ajouter aux couleurs personnalisées |
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Configuration
( N 1 | » Input Data File
. D) Uit ) [> Extract Raw Data ]

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

v

-
[ 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&I\Gﬂg 8 /24 bits




Raw Binary Data

Airborne Sensors 4
pu— T —

Sga ceborne Sensors *

Extract PolSAR images

Edit Config File

Envisat - Asar
Radarsat2
Risat
Sentinel-1
SIR-C
TerraSAR X

Tandem X

Dual - Pol

< Quad - Pol "




{ ADVICE x|
PolSéRpro WILL TAKE INTO ACCOUNT THE

AL0S-PALSAR ENGINEER CONYENTION FOR THE m
DEFIMITION OF THE POLARIMETRIC CHARNMELS

WITH : 512 =%H and 521 = HY

Do it Yourself:

Enter SAR Leader File
Check File




i ADYICE

X
DON'T FORGET TO EXTRACT DATA, m
EEFORE RUMMIMNG AN DATA PROCESS

Do it Yourself:

Enter SAR Leader File
Read Header
OK



Raw Binary Data

Airborne Sensors 4

Spaceborne Sensors ¥

ﬁ
q Extract PolSAR images

Edit Config File

D




Do it Yourself:

Multi Look: Row =4 Col =4
Run



\

INPUT DIR| | i1 OUTPUT DIR

7

\ 4

T3
.
]

- . 1
Do it Yourself: ksp = NG [ Si1+S2 Si1—S2 S+ Su |
Multi Look: Row =4 Col =4
Run — (T3] = (E:}P-EJP}
T The Tis

(T3] = | T7y Tee Tos
s L9 Iss









Only valid for:
[C2] matrix: Dual-Pol
[T3] matrix: Quad-Pol

KML File generation



PolSARpro - Calculator

PolSARpro - Display
PolSARpro - S5IM L4
PolSARpro - Viewer 4

SATIM Map Algebra Geocode [C2] matrix
SMAP - 51 TBX 4 > Geocode [T3] matr
SRTM 4 Geocode Parameter
ASTER 4

GIMP 4

GOOQGLE EARTH 4

Close All Widgets
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SAN_FRANCISCO_ALOS2_SNAP
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Configuration
Data Import

A\ 4

[Data Geocoding]

\4

[ > 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 )

» BMP 8/ 24 bits
» RGB




































PolSARpro - Calculator
PolSARpro - Display
PolSARpro - 5IM
PolSARpro - Viewer

3

Process 1 BMP File

SATIM Map Algebra

Display M BMP Files

SNAP - 51 TBX

SRTM
ASTER

GIMP
GOOGLE EARTH

Close All Widgets
















Configuration
[ - ) | > Input Data File
. D) Upeit ) [> Extract Raw Data ]

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

v

¢ N
[ Data Process ] QET3] Elementd
» 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{I\G/IE 8 /24 bits




Matrix Elements
Carrelabion Coefficients

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

Box Car Filker
Biox Car - Edge Filter
. Lopez Filker

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

Elliptical Basis Change L4
Polarimetric Speckle Filker L4
H | A [ Alpha Decomposition *
Polarimetric Decompositions — #

Paolarimetric Functionalities - 1
Palatimetric Functionalities - 2

2
»

Polarimetric Segmentation

Gaussian Filter
IDAMN Filker

1.5, Lee Refined Filker
1.5. Lee Sigma Filker

P F Filker

Edge Detector

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

Decompoasition Parameters
Eigenwvector Sek Parameters
Eigervvalue Set Parameters

KRO & Krogager Decomnmposition

CAM ¢ Cameron Decomposition

TS¥M : Touzi Decompoasitian

Polarimetric Daka Analysis
Polarimetric Daka Clustering

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

Faraday Raokation Estimation

Batch Process

Fuzzy - H | Alpha Classification

Wishart Supervised Classification
Rule-Based Hierarchical Classification

Canfarmity Coefficient
Scattering Predominance
Scattering Diversiky

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters

Compact Paolarimetric Mode

Basic Scattering Mechanism Identification

SWM Supervised Classification

Degree of Purity

Depolarisation Inde:x

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

O.P.CE
R.C.5 Max

[rata Stakistics
Data Histagrams
Daka Profiles

Histogram Eased Statistics

Texture Analysis

Clustering Process
Patarneter Averaging
Data Sets Averaging

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

Surface Inversion
RWOE PolSAR Inversion

Sub-Aperture Analysis

kozloy Anisokropy
Lueneburg Anisokropy

DEM Estimation

Polarisation Orientation

Compensation

Polatized Poink Scatterer Detection

Reflectivity Ratio
Differential Refleckivity (ZDR)

Decomposition
Applications




=
0 InpLit Director

‘lC:JDalaDiractory#TB ‘
’— Output Director

‘IE':‘DalaDlractnry !Iﬁ EI‘
| ntRow 1 EndRow  [2304  ItCol [ EndCol [i248 |
‘ T € Moduus & 10logiMadulus) = BMF'|
[ Ti2 € Mo O 1ogModiusl & Phase  BHP |
[ 112 C Modie O 1DoolModdusl O Phase E
‘ 722 € Moduus & 10logModulus) I BMP|
‘ 723 € Moduis  C 10ogModus) € Phase r BMP|
| T3 T Mohds  © iogibockius) " BHP |
| Span  C Liea & DeciBel = 10log(Span] B |

Select &l | EI
Run E ﬂl

DATADIR

L,

T3

RN

f Data Processing: Coherency Elements T3

— Input Direchon

|E:.n"DataD irectory_bMapReadw/T3

— Output Directary

|E:.n"DataDirectory_MapHeady £|T3 ﬁl

| InitRow i EndRow  [1584  InitCol |1 EndCol  [32 |
| T11 € Modulus * 10log[todulus) v BMF'|
| T2 € Modius  © 10giModiusl % Phase I BMP |
| T13 O Moddus O 10ogModus)  © Phase I eMF |
| T22 € Modulus * 10log[todulus) v BMF'|
| T2 O Moddus  © 10ogModus) ¢ Phase I eMF |
| T33 € Modulus * 10log[todulus) v BMF'|
| Span © Linear & DeciBel = 10log(Span) I BMF |

Select Al | Reset |
Run ﬂ E it |

Do it Yourself:

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




Tii_dB T22_dB



Ti1_dB T33_dB T22_dB



span_dB T12_pha



Configuration
[ - ) | > Input Data File
. D) Upeit ) [> Extract Raw Data ]

[Data GeocodingJ [> Terrain correction (SNAP) ]

!
[ Data Process ]

»Eigenvalues Parameters

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

\ 4

[ Data Display ] ; E&I\Gﬂg 8 /24 bits




JRH : Huynen Decompasition
RME1 : Batnes 1 Decomposikion
RMEZ : Batnes 2 Decomposikion
SRC : Cloude Cecomposition

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

Box Car Filker
Biox Car - Edge Filter
. 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

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

Elliptical Basis Change

Palatimetric Speckle Filker

H | A [ Alpha Decompaosition
Palarimetr positians

| . —~
Decompoasition Parameters

Eigervvalue Set Parameters

KRO & Krogager Decomnmposition

CAM ¢ Cameron Decomposition

TS¥M : Touzi Decompoasitian

Paolarimetric Functionalities - 1 ¥
Palatimetric Functionalities - 2 ¥

Polarimetric Segmentation

»

Polarimetric Daka Analysis
Polarimetric Daka Clustering

»
2

H | A [ Alpha Classification

Faraday Raokation Estimation

H | A& [ dlpha - Wishart Classification

Batch Process

Fuzzy - H | Alpha Classification

Canfarmity Coefficient
Scattering Predominance
Scattering Diversiky

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters
Compact Paolarimetric Mode

Wishart Supervised Classification
Rule-Based Hierarchical Classification

Basic Scattering Mechanism Identification

SWM Supervised Classification

Degree of Purity

Depolarisation Inde:x

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

O.P.CE
R.C.5 Max

[rata Stakistics

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

Surface Inversion
RWOE PolSAR Inversion

Sub-Aperture Analysis

Data Histagrams
Daka Profiles

kozloy Anisokropy
Lueneburg Anisokropy

DEM Estimation

Polarisation Orientation Compensation

Histogram Eased Statistics

Polatized Poink Scatterer Detection

Texture Analysis

Clustering Process

Reflectivity Ratio
Differential Refleckivity (ZDR)

Patarneter Averaging
Data Sets Averaging

Decomposition
Applications




Do it Yourself:

Select some elements, set the
parameters (Nwin = 1) and
view the corresponding BMP
files (select BMP).



Lambda Entropy



Lambda Anisotropy



Lambda Alpha



H (1-A)

HA



(1-H) A
(1-H) (1-A)



Configuration
[ - ) | > Input Data File
. D) Upeit ) [> Extract Raw Data ]

[Data GeocodingJ [> Terrain correction (SNAP) ]

v

~

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

»Decomposition Parameters
»Eigenvectors Parameters

UPETV

_ H / A/ alpha Segmentation )

\ 4

[ Data Display ] ; E&I\Gﬂg 8 /24 bits




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

Box Car Filker

. Lopez Filker

Matrix Elements
Cotrelation Coefficients

Gaussian Filter
IDAMN Filker

Biox Car - Edge Filter

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

1.5, Lee Refined Filker
1.5. Lee Sigma Filker

P F Filker

Edge Detector

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

Elliptical Basis Change L4

Polarimetric Speckle Filker L4

H | A [ Alpha Decomposition *
Polarimetric Decompositions — #

Paolarimetric Functionalities - 1 ¥
Palatimetric Functionalities - 2 ¥

. Polarimetric Segmentation D

Polarimetric Daka Analysis L4
Polarimetric Data Clustering  #

Batch Process

Eigenwvector Sek Parameters
Eigervvalue Set Parameters

CAM ¢ Cameron Decomposition

TS¥M : Touzi Decompoasitian

H | A [ Alpha Classification
assification

Faraday Raokation Estimation

Fuzzy - H | Alpha Classification

Wishart Supervised Classification
Rule-Based Hierarchical Classification

Canfarmity Coefficient
Scattering Predominance
Scattering Diversiky

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters

Compact Paolarimetric Mode

Basic Scattering Mechanism Identification

SWM Supervised Classification

Degree of Purity

Depolarisation Inde:x

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

O.P.CE
R.C.5 Max

[rata Stakistics
Data Histagrams
Daka Profiles

Histogram Eased Statistics

Texture Analysis

Clustering Process
Patarneter Averaging
Data Sets Averaging

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

Surface Inversion
RWOE PolSAR Inversion

Sub-Aperture Analysis

kozloy Anisokropy
Lueneburg Anisokropy

DEM Estimation

Polarisation Orientation

Compensation

Polatized Poink Scatterer Detection

Reflectivity Ratio
Differential Refleckivity (ZDR)

Decomposition
Applications




Do it Yourself:

Select some elements, set
the parameters (Nwin = 1)
and view the corresponding
BMP files.

O



Do it Yourself:

Select some elements, set
the parameters (Nwin = 1)
and view the corresponding
BMP files.

DATADIR

Jul

J







Do it Yourself:

Select some elements, set
the parameters (Nwin = 1)
and view the corresponding
BMP files.



Do it Yourself:

Select some elements, set
the parameters (Nwin = 1)
and view the corresponding
BMP files.

DATADIR

JUL

J
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Low A



Medium A



High A






" Questions ? [



PolSARpro v5.1 Software
Practical advanced session



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



[ Configuration ]

\ 4

[ Data Process ]) Eigenvalue Parameters

» Polarimetric Decomposition

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



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

Matrix Elements
Cotrelation Coefficients

Elliptical Basis Change L4

Palatimetric Speckle Filker L4

H | A [ Alpha Decompaosition
Palarimetr posikions — #

Paolarimetric Functionalities - 1 ¥
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Do it Yourself:

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

Window Size =1
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Do it Yourself:

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

Window Size =1
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Do it Yourself:

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

Window Size =1
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Do it Yourself:
Set the parameters, run and view
the corresponding BMP files.
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X =window size

Do it Yourself:
Set the parameters, run and view

the corresponding BMP files.
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Step 1:

Open Graphic Editor to define graphically the
Areas of Interest (Aol) or upload an existing
Training Areas text file

Step 2.

Run Training Process. This program will define
the training clusters centres from the selected
Areas of Interest (Aol).

Step 3.
Run the Wishart Supervised Classification
procedure






DATADIR

Ju

[ Run Training Process]

Ju

[ Run Classification ]

J U

Do it Yourself:

Set the parameters, select
different classes, run and view
the corresponding BMP files.

X = window size
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